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PREFACE. 

npHE  introduction  to  our  readers  of  the  first  part  of 
^  Volume  V  of  the  Agricultural  Gazette  would  appear 
to  be  a  convenient  opportunity  for  a  brief  retrospective  glance 
at  the  work  of  last  year,  and  a  hint  of  the  possibilities  of 
1894. 

There  is  one  point  upon  which  it  is  fair  to  express  sincere 
gratification,  and  that  is  the  continued  and  increased  appre- 
ciation of  readers  both  at  home  and  abroad  in  the  efforts  of 
contributors  to  the  Gazette  to  benefit  agriculture  in  all  its 
branches.  It  must  not  be  forgotten  that  the  whole  of  these 
contributions  are  made  con  amore^  and  the  Government  has 
never  been  called  upon  for  a  single  shilling  by  way  of 
remuneration  to  those  who,  month  after  month,  assist  in 
sustaining  the  reputation  of  this  now  well-established  work. 
With  regard  to  the  year  just  completed — ^and  particularly 
the  latter  half  of  it — the  staff  of  the  Department  was 
diminished  one-half.  At  the  same  time,  in  spite  of  the 
transfer  of  the  crop-reporting  to  the  oflGlce  of  the  Government 
Statistician,  the  actual  work  performed  by  officers  has 
steadily  and  perceptibly  increased.  While  showing  that  our 
agriculturists  appreciate  our  efforts  to  render  their  calling 
more  remunerative,  it  will  be  apparent  that  an  increase  in 
inquiries  for  information  must  of  necessity  make  very  large 
calls  on  the  energies  of  the  reduced  staff,  so  that  their  time 
for  the  work  of  article- writing  is  practically  confined  to  the 
hours  which  are  euphoniously  termed  "  spare  time." 
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VI  PREFACE. 

Among  the  new  departures  which  were  initiated  during 
the  year  1893  may  be  mentioned  the  exhaustive  inquiries 
which  were  conducted  by  Dr.  Cobb  regarding  the  diseases 
affecting  sugar-cane  on  the  Northern  rivers,  and  the  no  less 
exhaustive  experiments  which  are  still  proceeding  at  jMoss 
Vale  with  a  view  to  mitigating  the  effects  of  worms  in  shoep; 
and  in  this  branch  of  inquiry  (the  Pathological)  it  should  be 
added  that  the  investigations  regarding  rust  in  wheat  made 
considerable   progress   during   the    year.      None    of    these 
matters  are  such  as  can  be  settled  off-hand,  but  it  is  satis- 
factory to  be  able  to  report  undoubted  progress.     There  are 
two  other  branches  of  agriculture  as  to  which  a  distinct 
advance  has  been  effected.      Experiments  were  commenced, 
and  are  still  proceeding,  with  a  large  number  of  varieties  of 
tobacco,  with  the  object  of  ascertaining  those  most  suitable 
of  the  most  marketable  varieties  for  each  of  our  tobacco- 
growing  districts.     These  experiments  were  willingly  under- 
taken by  experienced  men,  and  the  results  will   be  fully 
recorded  during  the  present  year.      A  definite,   and,  it   is 
believed,  wise  step  lias  been  taken  in  connection  with  our 
wine  trade,  full  particulars  of  which  are  given  in  the  present 
issue.     There  is  no  doubt  that  even  a  limited  progress  in  the 
direction  decided  upon  must  have  the  effect  of  opening  up 
the  London  market  to  wines  which  have  only  to  be  properly 
known  in  order  to  secure  a  lasting  appreciation  by  Era^opean 
wine-drinkers.     The  fruit  trade  also  received  a  full  share  of 
attention,  and  the  effoi 
being  directed  to  prom 
will  command  the  fore 
industry  the  remuners 
parts  of  the  world.     C 
and  tasteful  and  intel] 
will  rapidly  attain  tl 
climatic  conditions  en 
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PREFACE.  VU 

worthy  of  note  that  the  result  of  the  cold-storage  experi- 
ments conducted  by  the  Department  has  cleared  the  way  for 
a  more  satisfactory  result  of  exporting  to  distant  markets. 
Another  important  industry,  that  of  Sericulture,  lias  also 
received  practical  attention.  A  large  quantity  of  valuable 
graine,  or  eggs,  has  been  received  as  a  present  from  Italy, 
and  the  Department  has  obtained  permission  from  the 
manager  of  the  A.  A.  Company  to  utilise  their  mulberry 
plantation  at  Booral  for  the  purpose  of  cultivating  and 
feeding  the  worms,  and  imparting  instruction  in  all  branches 
of  the  industry. 

The  work  at  the  Agricultural  College  at  Richmond  will 
doubtless  be  rendered  more  effective  when  the  new  dairy 
and  other  buildings  now  being  erected  are  completed,  and  in 
the  meantime  the  number  of  students  continues  to  increase, 
while  the  results  of  the  examination  prove  conclusively  the 
completeness  of  the  training  imparted.  This  work  of 
education  will  receive  considerable  impetus  and  assistance 
by  the  establishment  of  experimental  farms  at  Wagga  and 
on  the  Richmond  River,  to  which  it  is  proposed  to  draft 
such  students  as  may  desire  to  gain  practical  and  scientific 
training  in  fruit  and  vine  growing  at  the  former,  and  a 
knowledge  of  semi-tropical  farming  at  the  latter  centre. 

In  reporting  progress,  as  it  appears  from  the  Departmental 
point  of  view,  it  is  satisfactory  to  note  the  progress  of  the 
past  year,  as  shown  by  the  increased  area  of  land  under 
cuJtivation.  Without  claiming  any  unreasonable  credit  for 
assisting  in  promoting  this  increase,  the  Department  may  be 
permitted  to  offer  its  congratulations  to  our  pioneers,  and  to 
a^ore  them  of  cordial  co-operation  in  the  future  as  in  the 
past. 
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Useful  Australiaij  Plants. 


By  J.  H.  MAn)EN, 
Consulting  Botanist. 


No.  5. — ^The  Black  Bean  or  Moreton  Bay  Chestnut. 

{Castanospermum  ausiralcy  A.  Cunn.) 

Ahoriginal  Names, — "  Irtalie "  of  the  aboriginals  of  tbo  Ricbmond  and 
Clarence  Kivers,  New  South  Wales  (C.  Moore).  "Bogum"  was  an  aboriginal 
name  in  the  northern  parts  of  the  same  Colony ;  "  Kongo  "  of  the  natives 
of  the  Russell  River,  Queensland  (F.  M.  Bailey). 

Vernacular  Names. — Because  of  the  seeds,  which  are  very  large  beans,  this 
tree  goes  under  the  name  of  bean-tree  ;  and  because  of  the  dark  colour  of 
the  wood,  and  partly  by  way  of  distinction  from  the  red  bean  {Dysoxylon 
Muelleri),  it  is  usually  known  by  timber  merchants  afi  black  bean.  Moreton 
Bay  Chestnut  is  an  old  name  for  the  tree,  because  it  was  first  found  in  the 
Moreton  Bay  district. 

Botanical  Name, — Oastanospermum^  from  the  Latin  castanea,  a  chestnut, 
the  sweet  chestnut,  and  spermum,  a  seed.  The  tree  is  confined  to  Australia, 
and  in  non- Australian  descriptions  of  it  the  name  is  usually  explained  on 
the  ground  that  '*the  seeds  are  roasted  like  chestnuts.'*  This  matter  is 
alluded  to  later  on.     It  belongs  to  the  natural  order  Leguminosm, 

Flowers, — They  are  borne  on  the  last  year's  wood,  bear  a  general  resem- 
blance to  pea-flowers,  though  more  solid  and  fleshy,  and  in  colour  vary  from 
yellow,  through  all  stages  of  orange,  to  coral  red.  They  are  very  handsome, 
though  not  available  for  cut  flowers. 

JVitV. — The  seeds  strongly  resemble  the  horse-chestnut  of  Europe,  but 
they  are  usually  much  larger  in  size ;  and  they  are  found  in  a  very  thick 
pod,  almost  circular  in  section,  like  a  distended  broad  bean. 

The  Sean-tree  as  furnishing  food  for  man. — This  tree  was  discovered  by 
Mr.  Charles  Eraser,  colonial  botanist,  and  Mr.  Allan  Cunningham,  a  botanist 
then  attached  to  the  Royal  Gardens  at  Kew,  and  who  afterwards  succeeded 
Mr.  Eraser  at  Sydney.  The  plant  is  figured  and  described  in  Hooker's 
Botanical  Miscellany j  vol.  i  (1830),  which  contains  an  account  of  a  botanical 
trip  made  by  these  gentlemen  in  the  neighbourhood  of  Moreton  Bay.  A 
forest  "near  Brisbane  Town,"  contains  "  a  most  interesting  new  plant  pro- 
ducing fruit  larger  than  a  Spanish  chestnut,  by  which  name  it  is  nere 
known.  ...  By  the  natives  the  fruit  is  eaten  on  all  occasions.  It  has, 
when  roasted,  the  flavour  of  a  Spanish  chestnut,  and  I  have  been  assured  by 
Bnropeans  who  have  subsisted  on  it  exclusively  for  two  days,  that  no  other 
unpleasant  effect  was  the  result  than  a  slight  pain  in  the  bowels,  and  that 
only  when  it  is  eaten  raw."  Sir  AVilliam  Hooker  adds  a  note :  "  Although 
the  large  and  handsome  seeds  are  eaten  by  the  natives  of  Brisbane  River, 
and  by  the  convicts  in  that  part  of  our  Colony,  as  substitutes  for  our  Spanish 
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chestnuts,  I  have  found  them  hard,  bitter,  and  their  flavour  not  unlike  that 
of  the  acorn."  Extended  experience  shows  that  very  few  stomachs  can 
tolerate  them.  Dr.  T.  L.  Bancroft,  of  Brisbane,  has  examined  the  beans, 
and  is  very  emphatic  in  regard  to  their  deleterious  properties  as  far  as  man 
is  concerned.  He  states  that  if  a  small  piece  of  the  bean  be  eaten  it  causes 
severe  diarrhoea,  with  intense  griping,  and  he  states  that  it  does  this  whether 
it  has  been  previously  soaked  in  water  or  even  roasted.  He  states  that  no 
poisonous  principle  is  removed  by  water,  and  no  part  of  the  plant  is  bitter. 
Mr.  Charles  Moore,  Director  of  the  Sydney  Botanic  Gardens,  exhibited  a 
sample  of  starch  or  flour  of  the  beans  at  the  Intercolonial  Exhibition  of 
Melbourne,  1866,  and  he  supplied  the  followiog  information  concerning  his 
exhibit :  "  The  beans  are  used  as  food  by  the  aborigines,  who  prepare  them 
by  first  steeping  them  in  water  from  eight  to  ten  days.  They  are  then  taken 
out,  dried  in  the  sun,  roasted  upon  hot  stones,  and  pounded  into  a  coarse  meal, 
in  which  state  they  may  be  kept  for  an  indefinite  period.  When  required 
for  use  the  meal  is  simply  mixed  with  water,  made  into  a  thin  cake,  and 
baked  in  the  usual  manner.  In  taste,  cakes  prepared  in  this  w^ay  resemble 
a  coarse  ship  biscuit."  Usually  the  aborigines  scrape  it,  by  means  of  jagged 
mussel  shells,  into  a  vermicelli-like  substance,  prior  to  soaking  it  in  water. 
The  starch  or  flour  is  neither  better  nor  worse  than  many  of  the  food  starches 
at  present  consumed  for  food.  As  an  experiment,  a  chemist  at  Lismore 
once  made  401b.  of  starch  from  the  beans,  which  he  sold  at  4d.  per  lb. 
Opossums  are  fond  of  the  beans. 

The  Bean-tree  as  a  Plant  Injurious  to  Stock. — Stock-owners  have  long 
waged  war  against  this  tree,  owing  to  the  belief  that  cattle  and  horses  are 
poisoned  through  eating  the  seeds.  They  are  not,  however,  a  poison  in  the 
strict  sense  of  the  term,  since  no  alkaloid  or  poisonous  principle  can  bo 
found  in  them.  They  have  frequently  been  examined  by  chemists,  and 
Mr.  W.  M.  Hamlet,  Government  Analyst,  has  reported  on  the  subject  to  this 
Department  with  negative  results.  {Annttal  Report  of  Department  ofMines^ ' 
N.S.W.,  1886  p.  46).  All  the  same,  the  beans  kill  the  stock,  owing  to  their 
highly  indigestible  character,  the  indigestible  portion  in  time  forming  a  ball 
ill  the  stomach.  The  leaves  also  are  found  to  be  injurious,  and  animals 
which  take  to  eating  them  become  very  fond  of  them,  and  when  taken  away 
return  long  distances  to  these  trees,  and  according  to  some  accounts  become 
affected  similarly  to  animals  which  eat  the  Darling  Pea,  and,  if  not  carefully 
looked  after,  they  will  pine  away  and  die.  Following  are  some  interesting 
notes  in  regard  to  bean  poisoning  on  the  Eichmond  River : — "  1883  was  a 

dry  season,  and  grass  scarce.    informed  me  that  he  had  lost  over  100 

head  of  cattle  by  beau  poisoning.  Next  day  my  attention  was  drawn  to  a 
few  cattle  in  the  stockyard  said  to  be  poisoned  by  eating  beans.  I  inquired 
of  the  stockman  if  he  had  any  proof  that  they  had  eaten  beans,  when  he 
pointed  to  a  beast  that  had  died  the  day  before,  and  beans  had  been  taken 
from  its  stomach.  *  In  reply  to  my  questions  he  said  he  expected  some  of 
the  cattle  in  the  yard  to  recover.  They  appeared  much  purged,  discharging 
thin,  watery,  foBcal  matter.  Cattle  seem  to  be  attracted  by  the  bright  green 
appearance  of  the  beans  as  they  lie  upon  the  ground.    Many  cattle  and 

horses  on  the  Richmond  have  been  lost  from  bean  poisoning..    -;= lost  a 

valuable  entire  horse  and  cattle  in  this  way ;  and  many  others  have  similar 

experience.    It  appears  to  affect  horses  in  a  different  way  to  cattle.    

informed  me  that  while  removing  horses  from  a  paddock  in  which  the  bean- 
tree  was  growing  two  of  them  died  without  previously  showing  any  symptoms 
of  poisoning*"  The  seeds  are  also  rapidly  fatal  to  pigs  in  some  cases, 
probably  when  devoured  on  an  empty  stomach. 
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Leaves. — Pinnate,  as  sbown  in  the  drawing,  and  in  a  mass,  of  more  than 
ordinarily  handsome  appearance.  The  foliage  is  dark  and  the  whole  tree 
shapely,  quite  justifying  Cunningham's  laudatory  remarks  in  regard  to  it. 
Those  who  are  not  &miliar  with  the  tree  in  its  native  habitat  may  see  some 
magnificent  specimens  in  the  Sydney  Botanic  Gardens. 

Exudation. — ^A  gum  from  this  tree  was  shown  in  the  New  South  Wales 
Court  at  the  Paris  Exhibition,  1867,  but  I  cannot  find  any  account  of  it,  and 
it  does  not  appear  to  have  been  examined.  The  bark  of  this  tree  is  often 
glazed  in  patches  with  a  gummy  exudation,  but  I  have  not  been  able  to  get 
a  quantity  approximately  pure.  It  is  not  likely  to  have  commercial  value, 
as  it  does  not  appear  to  be  soluble,  but  the  samples  seen  may  have  been 
those  from  which  the  soluble  portion  had  been  washed  away  by  the  rain, 
leaving  the  insoluble  or  metarabic  portion.  It  would  be  desirable  to  in- 
vestigate the  gum  from  a  scientific  point  of  view,  and  doubtless  some  North 
Coast  residents  can  favour  the  Department  with  specimens  of  it. 

Barh. — Smooth,  dirty  grey  externally,  pale  brown  or  yellowish  internally. 
A  tree  2  feet  in  diameter  has  a  bark  (say)  4-inch  thick.  It  is  not  astringent, 
and  therefore  not  to  be  thought  of  by  the  tanner.  It  is,  however,  bitter  to 
the  taste,  and  probably  contains  saponin,  though  I  have  not  chemically 
examined  it. 

Timber, — This  timber  is  easiest  described  by  stating  that  it  strongly 
resembles  walnut.  I  have  always  endeavoured  to  urge  moderation  in  advo- 
cating the  claims  of  colonial  timbers,  feeling  sure  that  our  timbers  have 
received  a  good  deal  of  harm  from  indiscriminate  praise ;  but,  having  kept 
Black  Bean  nnder  observation  for  a  number  of  years,  and  having  caused 
large  quantities  of  it  to  be  worked  up  into  various  articles,  I  think  very 
highly  of  it.  I  look  upon  it  as  scarcely  inferior  to  wabiut.  People  some- 
times complain  of  it  that  it  warps  and  splits  a  little,  but  it  does  not  do  this 
if  it  receives  the  seasoning  that  cabinet  woods  receive  in  the  northern  hemi- 
sphere. Let  Black  Bean  be  felled  when  the  sap  is  down,  and  given  a 
reasonable  amount  of  seasoning,  and  I  do  not  hesitate  to  say  that  it  may 
be  pitted  against  walnut  without  disgrace.  Black  Bean  is  easier  to  dress 
than  even  cedar ;  in  fact  it  is  almost  perfection  as  regards  the  ease  with 
which  a  surface  can  be  got  on  it.  It  polishes  readily,  but  the  grain  is 
inclined  to  rise  under  polish.  This  timber  often  shows  a  beautiful  figure ; 
planks  which  have  the  figure  in  bands,  like  the  marking  of  an  agate,  are 
really  gorgeous.  Mr.  Allen  Bansome  tested  some  specimens  sent  to  the 
Colonial  and  Indian  Exhibition.  Ho  thus  reports : — "A  beautifully  figured, 
brown  wood.  The  sample  sent,  being  very  wet,  was  tried  under  somewhat 
unfavourable  circumstances.  A  baluster  was  turned  from  it,  aild  some 
boards  and  panels  planed,  the  work  from  both  lathe  and  planing-machine 
being  excellent.  Tne  wood  should  prove  valuable  for  cabinet-makers,  but 
should  be  thoroughly  seasoned  before  being  used,  as  it  shrinks  very  much 
in  drying."  I  have  already  alluded  to  seasoning  in  connection  with  this 
timber,  but  Mr.  Ransome's  specimen,  "  being  very  wet,"  is  hardly  a  fair  one 
from  which  to  draw  conclusions.  In  the  building  of  the  Austral  Banking 
Company,  in  Phillip-street,  I  have  seen  Black  Bean  used  for  framing  twelve 
months  after  felling,  and  it  was  standing  splendidly  two  years  afterwards. 
A  piece  of  Black  Bean,  bone  dry,  having  Deen  seasoned  over  twenty-five 
years,  has  a  weight  which  corresponds  to  39  lb.  8  oz.  per  cubic  foot ;  but, 
as  a  rule,  the  timber  is  heavier  than  this.  Although  the  great  use  and  value 
of  this  timber  is  for  cabinet-work,  yet  it  has  been  used  for  rougher  work. 
I  am  informed  that  on  the  Tweed  Eiver  it  has  been  used  for  culverts,  and 
when  free  from  sap  it  lasts  well  under  ground.     Mr.  Forester  Pope,  of 
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Murwillumbah,  also  reports: — "Very  durable;  will  last  any  number  of 
years  under  the  pround."  This  is  the  more  satisfactory,  as  for  many  years 
it  was  not  considered  to  be  a  durable  timber.  It  is  also  used  for  staves. 
The  sap-wood  is  white  and  thick,  and  of  all  the  hundreds  of  New  South 
Wales  timbers  with  which  I  am  acquainted,  I  know  of  no  other  sap-wood 
so  readily  attacked  and  so  promptly  destroyed  by  borers  as  this  one.  Insects 
speedily  reduce  it  to  a  flour-like  substance. 

Size. — A  fair  average  height  would  be  GO  or  70  feet,  with  a  trunk  diameter 
of  2  or  3  feet.  At  the  same  time  it  frequently  attains  a  height  of  nearly 
double  this,  with  a  diameter  of  5  or  6  feet. 

Distribution. — It  is  usually  found  growing  in  brush  land  of  the  very  richest 
soil,  usually  near  the  banks  of  rivers  in  the  Clarence,  Richmond,  and  Tweed 
River  districts,  but  frequently  in  the  scrub,  a  considerable  distance  from 
creeks  and  rivers.  It  comes  as  far  south  as  the  well-known  Don  Dorrigo 
Forest  Reserve,  in  the  Bellinger  River  District.  It  is  also  found  in  Queens- 
land, extending  a  considerable  distance  along  the  coast  districts. 

Propagation. — From  seed  (the  large  "beans").  The  tree  can  be  supplied 
by  every  nurseryman. 


Jie/erence  to  plate  (Bean  tree). — a,  flowering  twig  ;  b»  flower,  two- thirds  natural  size  ; 
c,  standard,  two-thirds  natural  size;  d,  wings  and  keel  plates,  two- thirds  natural  size  ; 
£,  calyx,  two-thirds  natural  size  ;  f,  stamens  and  pistil,  two-thirds  natural  size  ;  G,  pistil, 
two-thirds  natural  size ;  H,  pod  or  bean,  about  one-fifth  natural  size ;  J,  seed,  about 
Jjwo-thirds  natural  size ;  K,  sketch  of  a  tree  in  the  Sydney  Botanical  Gardens. 
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Castanospermum  australe,  A.  Cunn. 

"Bean  Tree"  or  "  Moreton  Bay  ChestrfM-t'T  ^^OO^^^ 
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Two  Fodder  Plaijts  interestiijg  to  the 
Wool-grower. 


By  J.  H,  MAIDEN, 

Ck)n8ultiDg  Botanist. 

When  we  are  reminded  that  the  botanical  name  of  lucerne  is  Medicag(r 
sativay  it  will  be  at  once  conceded  that  agriculturists  in  New  South  Wales 
owe  a  good  deal  to  the  genus  Medicago.  It  contains  about  forty  species,, 
and  many  of  them  are  useful  fodder  plants.  None  of  them  are  Australian, 
but  a  number  of  them  have  been  introduced,  some  purposely,  and  some  by 
accident.  The  name  Medicago  is  said  to  be  derived  from  Medike^  a  name 
given  by  the  Greek  Dioscoricles  to  a  grass  from  Media.  The  common  English 
name  for  these  plants  is  Medick  of  one  sort  or  another.  Thus,  the  lucerne 
is  sometimes  known  as  Purple  Medick,  those  which  have  burr-fruits  as  Burr- 
Medicks,  and  so  on.  Those  which  have  smooth,  bookless,  burrless  fruits  or 
pods,  like  Jhe  two  species  now  depicted,  should  be  given  every  encouragement 
to  spread. 

A  few  months  ago  Mr.  C.  H.  Fitzhardinge,  of  Dubbo,  sent  Medicago  orhicu- 
laris  to  the  Department  for  naming,  and  pointed  out  that  the  fruits  were 
without  hooks  to  attach  themselves  to  wool.  At  about  the  same  time  the 
following  passage  was  contained  in  the  Agricultural  Journal,  the  official 
organ  of  the  Department  of  Agriculture  of  Cape  Colony.  (Issue  of  7th 
September,  1893) : — **  I  send  you  seeds  of  two  more  fodder  plants,  Medicaga 
Bcutellata  (Bauh.)  and  M,  orbicularis  (All.).  You,  doubtless,  have  a  careful 
man  to  start  them.  They  are  annual,  but  produce  an  immense  number  of 
fruits,  which  the  sheep  lick  up  and  eat  when  pasturage  fails.  I  have  gathered 
as  many  as  1,400  seeds  from  a  single  plant."  This  is  by  Baron  von  Mueller, 
to  whom,  therefore,  belongs  the  credit  of  widely  publishing  the  advantages 
of  a  burrless  Medick,  and  he  has  been  the  means  of  distributing  both  plants 
in  many  Australian  localities  in  which  it  now.  flourishes. 

Figures  are  now  given  of  two  species  of  burrless  Medicks,  and,  as  the 
botanical  descriptions  of  them  are  not  readily  available  to  most  people 
who  have  English  text  books  (as  they  are  not  natives  of  Great  Britain,  but 
come  from  countries  bordering  on  the  Mediterranean),  I  give  the  descrip- 
tions herewith. 

M,  orbicularis.  All. — Stems  diffuse;  leaflets  obcordate,  toothed  at  the  apex; 
stipules  jagged,  the  segments  very  narrow  and  diverging ;  peduncles  1-2 
flowered ;  legumes  cochleate,  compressed,  glabrous,  irres;ularl v  and  reticu- 
iately  veined,  many-seeded ;  seeds  subtriangular,  rugged  from  dots.  Native 
of  the  south  of  Europe. 

Note.  —It  is  proposed  to  figure  other  species  of  Medicago^  Trtfolium  (clover),  and 
other  genera  of  LegunUnosoi,  of  paramount  interest  to  the  farmer,  because  of  their  value 
as  fodder-plants,  or  because  they  are  a  nuisance  as  weeds. 
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M,  scutellata,  Bauliin. — Pilose  ;  stems  diffuse ;  leaflets  obovate,  toothed 
around ;  stipules  lanceolate,  toothed ;  peduncles  1-2  flowered ;  legume 
cochleate,  many-seeded,  hemispherically  convex  above,  but  flat  below,  beset 
with  dense,  oblique,  reticulated  veins ;  the  veins  thin  at  the  margins,  and 
anastomosing ;  seeds  large,  kidney  ^shaped,  smooth,  brown.  Native  of  the 
south  of  Europe. 

The  species  may  be  distinguished  by  the  shape  of  the  leaves,  the  pods 
(which  are  flatter  and  smoother  in  M,  orbicularis),  the  shape  of  the 
seeds,  and  their  relative  roughness.  The  flowers  of  both  are  small;  and 
yellow.  The  pod  or  legume  is  a  spiral,  and  can  be  pulled  out,  with  a  little 
force.    The  Irench  hence  call  M.  scutellata  "  lima9on  "  or  "  the  snail." 


R^erence  to  plate.— Medicago  orbicularU^A,  twisted  pod  (legume)  end  view,  natural 
size  ;  b,  twisted  pod,  with  spirals  torn  apart,  natural  size ;  c,  stipule,  magnified ; 
D,  seed,  magnified  ;  e,  surface  of  seed  magnihed,  showing  warted  appearance.  Medicago 
aeutelUUa — p,  twisted  pod  (legume)  end  view,  natural  size ;  o,  seed  magnified ;  H,  stipide 
magnified. 
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'  Cape  Cotton. 

{GomphocarpiiB  fruticastis^  R.Br.) 
A  XJsELEi^  AKD  Aggressive  Weed. 

By  J.  H.  MAIDEN. 


The  plant  figured  is  a  native  of  South  Africa,  but  it  was  introduced  into 
Australia  almost  at  the  foundation  of  the  Colony,  doubtless  at  the  time 
^ben  there  was  so  much  traffic  between  Capetown  and  Sydney.  It  grows 
from  2  to  4  feet  high,  and  even  higher ;  has  willow-Jike  leaves,  pretty 
white  flowers,  which  are  succeeded  by  a  bladdery-looking  fruit  (foUiclej, 
"which  is  covered  with  long,  soft  prickles.  These  fruits,  when  ripe,  contain 
numeroas  seeds,  to  each  of  which  is  attached  a  tuft  of  beautiful  silky  hairs, 
by  means  of  which  it  is  wafted  about  by  the  wind  to  long  distances.  When 
theplant  is  broken  it  exudes  a  milk-white  juice. 

Tnis  plant  is  now  to  be  found  in  every  one  of  the  colonies,  and  has  found 
its  way  a  considerable  distance  inland.  Its  diffusion  is  owing  to  the  abund- 
ance of  its  seeds  and  the  silky  hairs  already  alluded  to.  It  therefore  is 
difficult  to  cope  with,  as,  if  all  the  farmers  in  a  district  were  to  eradicate 
it  from  their  land,  a  few  neglected  plants  by  a  roadside  or  in  a  paddock 
would  be  sufficient  to  sow  the  district  aeain  with  it. 

Even  when  this  plant  was  cultivated  in  England  under  glass,  the  plant 
became  undesirable  because  of  the  way  the  seeds  were  blown  about.  A 
figure  of  it  was  given  in  the  Botanical  Magazine  in  the  year  1814,  and  this 
is  what  was  said  of  it: — "An  old  inhabitant  of  our  greenhouses,  where  it 
thrives  well,  and  frequently  ripens  its  seeds;  but  the  plant  should  be 
removed  out  of  the  greenhouse,  or  the  seed  vessels  plucked  off  before  they 
burst,  otherwise  the  down  of  the  seeds,  being  blown  about  the  house,  and 
adhering  to  whatever  it  touches,  is  apt  to  disfigure  all  the  surrounding 
foliage." 

The  botanical  name  of  this  weed  is  Gomphocarpus  fruiicosvs,  R.  Br.,  and 
it  belongs  to  the  Asclepiadete.  The  word  Oomphocarpus  is  from  two  Greek 
words — gomphoi^  a  cluo,  and  carpos,  a  fruit;  but  the  name  is  not  particularly 
appropriate  to  the  plant  under  discussion.  The  word  fruticotus  is  a  Latin 
one  signifying  "  shrubby." 

That  it  belongs  to  the  Asclepiadea  reminds  one  of  the  silky-seeded  Doubah 
{MoTMdeni^  Leichhardtit)  of  the  west,  eaten  by  the  blacks ;  while  other 
tuberous-rooted  species  of  the  genus  used  to  be  eaten  by  them  as  a  substitute 
for  potatoes. 

The  plant  now  figured  is  a  weed  without  any  redeeming  feature  except  its 
good  looks.  Eyery  care  should  be  taken  to  destroy  it  before  it  seeds.  The 
down  from  the  seeds  has  been  brought  to  me  many  a  time  to  inquire  if  it 
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has  any  commercial  value.  It  is  absoiutelr  destitute  of  value  for  textile 
purposes,  as  the  fibres  are  too  brittle,  and  they  are  otherwise  unsuitable  for 
weaving.  The  only  use  to  which  the  material  could  be  put  would  be  as  a 
substitute  for  kapok,  and  an  inferior  substitute  too,  while  the  collection  of 
it  could  never  be  a  commercial  success  in  this  Colony,  as  substances  of  this 
class,  known  as  "silk  cottons,"  are  already  very  abundant  in  tropical 
countries.  War  must  be  waged  against  it,  as  it  takes  nourishment  from  the 
land,  and  is  of  no  use  to  either  man  or  beast. 

In  Lindley  and  Moore's  "  Treasury  of  Botany,"  Art.  **  Gomphocarpus^^* 
occurs  the  following  passage :— "  The  leaves  of  O.Jruticosw,  the  Arghel  of 
Syria,  are  employed  for  adulterating  senna.  This  plant  is  sometimes 
referred  to  Solenostemma,**  If  by  this  is  meant  that  the  Qomphocarpm  it  a 
Solenostemma,  the  statement  is  founded  on  a  misapprehension,  for  8.  argel^ 
Hayne,  which,  in  Upper  Egypt,  yields  Argel  leaves  (used  for  adulterating 
Alexandrian  senna),  is  a  different  plant  from  Oomjphocarpus  fruticosus. 
It  is  figured  table  175  of  Bentley  and  Trimen's  '  Medicmal  Plants,'  and  those 
who  desire  further  information  in  regard  to  if  are  referred  to  the  *  Kew 
Bulletin '  for  1891,  p.  177.  So  that  our  introduced  Qomphocarpus  is  useful 
for  nothing, — not  even  as  an  adulterant." 


Reference  to  Plaie.-^k,  flower,  May ;  B,  fruit  (follicle) ;  c,  fruil  opening ;  D,  seed  with 
long  tuft  of  silky  hairs  or  coma  ;  E,  seed,  front  and  back  Tiews. 
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Gomphocarpus  fruticosus,  R.  Br. 

\Vild  or  Cape  Cotton,"  naturalized  from  South  Aflrioa. 
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Botanical  Notes 


By  J.  H.  MAIDEN. 
ConsultiDg  Botanist. 


A  Native  Senna. 

The  Inspector  of  Stock  at  Warialda  sends  twigs  of  a  shrub  which  is  spread- 
ing in  the  neighbourhood  of  the  Macintyre  River,  and  asks  whether  it  is 
injurious  to  stock.  It  is  one  of  our  native  sennas,  and  its  botanical  name  is 
Cassia  sophera,  Linn.,  var.  schinfolia.  Cassias  belong  to  the  natural  order 
Leguminosw,  and  some  of  them  (of  which  this  is  one)  contain  an  active  principle 
which  causes  the  leaves,  bark,  Ac,  to  be  purgative  to  man  and  animals. 
The  present  species  may,  therefore  (if  stock  take  to  eating  it),  purge  horses 
and  cattle,  but  it  must  not  be  looked  upon  as  harmful  or  poisonous.  Some 
of  our  cassias  are  useful  fodder-plants.  At  the  same  time,  we  have  but  little 
direct  knowledge  of  the  effect  of  cassias  on  stock,  and  I  should  be  glad  if 
correspondents  would  favour  the  Department  with  their  observations  on  the 
subject.  Some  years  ago  a  friend  (who  knows  cassias),  reported  that  they 
had  been  purging  his  horses,  but  I  did  not  get  specimens,  and  am  unable  to 
say  what  species  was  referred  to. 

The  typical  species  is  largely  used  in  native  medicine  in  India.  Waring's 
"  Pharmacopoeia  of  India"  mentions  that  an  extract  of  the  leaves  is  a  good 
substitute  for  colocynth.  The  bark  and  seeds  are  likewise  used  as  a  cathartic. 
In  Ceylon,  the  native  doctors  fry  the  leaves  of  this  and  allied  species  in 
castor  oil,  the  strained  product  being  used  as  an  ointment  for  ringworm  and 
other  skin  diseases.  In  India  the  plant  is  largely  put  to  a  similar  use.  In 
addition,  the  natives  of  tropical  Asia  put  it  to  uses  which  appear  to  us  more 
or  less  fanciful.  Although  it  is  not  likely  that  the  two  medical  uses  indicated 
for  this  plant  will  (other  remedies  being  available),  be  largely  used  in  this 
Colony,  it  is  sometimes  advantageous,  particularly  to  people  away  in  the 
bush,  to  know  the  properties  of  the  plants  in  their  neighbourhood.  If  they 
are  not  required  to  be  used,  so  much  the  better. 

The  Coen  Gromwbll  {Lithospermum  arvense^  Linn.). 

Mb.  Johk  Coleman,  of  the  Experimental  Parm,  Wagga  Wagga,  sends  the 
Department  a  plant  which  is  named  above,  and  asks  for  information  con- 
cerning it.  It  IS  native  of  Great  Britain,  Europe,  Asia,  and  Korth  Africa, 
and  has  been  introduced  into  this  country  for  very  many  years,  probably 
with  dirty  seed.  In  the  old  country  it  is  found  in  wheat-fields  (and  other 
cereal  crops),  and  in  waste  places.  It  has  white  flowers,  not  very  showy, 
and  is  hairy.    It  will  be  observed  that  its  root  is  red,  and  strongly  resembles 
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alkanet.  In  fact,  it  yields  a  dye  equal  in  quality  to  alkanet,  but  in  less 
quantity.  Alkanet,  it  will  be  remembered,  belongs  to  the  same  natural  order — 
the  Borapnece,  or  Borage  family.  Our  Gromwell  is  hence  often  known  as 
Painting  root,  and  in  Sweden  at  the  present  day  it  is  still  employed  to  make 
a  red  dye  instead  of  the  true  alkanet.  It  is  not  a  difficult  plant  to  eradicate, 
but  while  it  is  quite  destitute  of  poisonous  properties,  on  the  other  hand  it 
has  not,  in  these  days  of  aniline  dyes,  any  commercial  value  for  tinctorial 
purposes. 

Gnaphalium  Japonicum,  Thunb. 

Ax  introduced  weed  belonging  to  the  daisy  family  (Compositm),  has  been 
sent  from  "Wagga  AVagga  as  "  Take-all,"  and  must  be  added  to  the  already 
formidable  list  of  weeds  to  which  "  Take-all "  has  been  vaguely  attributed. 
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Experiments  with  Pulses. 

{Continued  from  Vol.  IV\  page  917.) 

By  GEORGE  VALDEK. 
Department  of  Agriculture. 


The  Kidney  or  French  Bean  {Phaseolus  vulgaris,  Zirm.) 

TwKSTY  vapieties  were  sown,  ten  of  the  green-podded  and  ten  of  the  yellow- 
podded  (butter  or  wax  beans).  Ihe  seeds  were  sown  in  drills  2  feet  apart 
by  4  to  5  inches  apart  in  the  drill.  One  drill  33  feet  in  length  was  sown  of 
each  yariety.  The  soil  was  not  broken  up  as  fine  as  it  should  have  been  for 
this  crop,  and  the  plants  were  not  watered,  but  the  plot  was  kept  free  from 
weeds  and  the  weather  was  very  suitable,  being  warm  and  very  showery  for 
the  first  six  weeks  after  sowing.  The  crop  therefore  grew  strongly,  and 
the  experiment  proved  in  every  way  a  success,  every  variety  maturing  its 
seed.  All  the  yeUow-podded  varieties  were  attacked  more  or  less  by  "  bean 
rust,"  the  result  being  that  the  yield  of  these  did  not  compare  favourably 
with  that  of  the  green-podded  varieties  which  were  almost  entirely  free  from 
Ais  disease.  From  my  experience  I  have  found  that  the  yellow-podded 
varieties  are  always  much  more  liable  to  ''  benn  rust "  than  the  green-podded 
ones,  the  latter  rarely  being  affected.  About  three  months  after  sowing,  the 
weather  being  warm  and  dry,  the  beans  ripened  rapidly.  The  pods  were 
gathered  as  fast  as'  they  ripened  and  were  placed  in  thin  calico  bags  and 
hung  up  in  a  shed  to  dry. 

The  following  table  will  show  the  comparative  results  obtained  : — 


No. 


Name  of  Variety. 


Obtained  from 


S  <^ 


o 


1- 


?0 


Emperor  WaUatn 
Prof.  Blount's  Blua 
Canadian  Wonder 
Fate  Dub  . . 
Negro 

Oovecnor  Deniion 
Dwarf  ZIoaHooae 
Gutor*!  White  Advancer 
Ihrarf  White  OaeeloiiDe 

Barfoofc 

German  Blai^  Wax 

Seir  &]edoni^'Blaek  Wax 
OoldenBntter    .. 
Toaemite  Mammoth 
White  Wax  Bean 
GreenGem 
OoMea  Wax 
Dwarf  Itait  D^r 
GeUen  Mountain 


Hockings,  Brisbane 

W.  Farrer,  Tharwa,  Queanbeyan 


floddnn.  Brisbane 

£.&  W.  Hackett,  Adelaide  .. 

D.  ifanson,  Albion  Park 

Yates,  Sydney 

Shepherd  A  Co.,  Sydney 
Parker  *  Co.,  Sydnoy  •  • 
Horton,  Sydney 
P.  L.  a  Shepherd  Ai  Son,  Slydnoy 

Yates,  Sidney 

Adam«on  &  Co.,  Melbourne  . . 

Yales,  Sydney   .. 

Anderson  ft  Co.,  Sydney 

W.  Parrer,  Thanra,  Qoeanbcyan 


6 

38 

63 

81 

7 

48 

fi8 

72 

8 

89 

bO 

78 

7 

85 

46 

74 

8 

88 

61 

79 

8 

86 

60 

78 

0 

86 

48 

78 

7 

40 

60 

81 

6 

86 

49 

74 

G 

42 

61 

77 

G 

39 

49 

81 

8 

88 

60 

77 

7 

44 

60 

80 

7 

43 

6i 

78 

7 

40 

68 

78 

8 

40 

49 

76 

0 

38 

6U 

74 

7 

40 

62 

75 

7 

41 

68 

72 

7 

2» 

51 

76 

lb.  ox. 

2  9 
8  8 
6  2 
4  11 
4    9i 

3  6 

3  9 

4  2 
2  7 
8  4 
1  16 

1  14 

2  9 
2  3 
2  14 

1  8 

2  11 
2    1 

2  a 
2    6 
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12  Experiments  with  Pulses. 


Of  the  green-podded  varieties  the  following  gave  by  far  the  best  results : — 
Canadian  Wonder,  Carter's  White  Advancer,  Negro,  and  Pale  Dun. 

Of  the  yellow-podded  varieties  I  consider  the  following  are  most  worthy  of 
cultivation  here : — Yosemite  Mammoth,  Dwarf  Mont  D'Or,  and  Q-olden  Wax. 

Green  G^em  and  New  Caledonia  Black  Wax,  two  light  green-podded 
varieties,  are  also  very  productive  and  of  a  fine  flavour. 

Short  descriptions  of  all  the  varieties  nnder  trial  are  given  herewith. 

1.  Emperor  William, — Plants  12  to  15  in.  high ;  strong  and  upright  in 
habit ;  flowers,  cream  to  white ;  pods  4  to  6  in.  long ;  nearly  straight  and 
very  fleshy ;  seeds  white,  oval  and  plump ;  a  good  table  variety  of  fine  flavour, 
but  rather  a  shy  bearer. 

2.  Prof.  Blount's  Blue, — ^Plants  upright  and  strong,  but  very  irregular ; 
12  to  18  in.  high ;  flowers  violet ;  pods  5  to  6  in.  long,  well  filled ;  seeds 
small,  dark  crimson,  nearly  black  ;  a  very  good  variety. 

3.  Canadian  Wonder. — Plants  large  and  strong ;  18  to  20  in.  high ;  much 
branched ;  leaves  large  and  coarse ;  flowers  pink ;  pods  very  large  and 
numerous ;  rather  rough  ;  beans  large ;  nearly  twice  as  long  as  broad  ;  dark 
crimson  nearly  black  ;  the  hardiest,  strongest  grower  and  heaviest  yielder  of 
aU. 

4.  Bale  Bun. — Plants  very  large ;  much  like  No.  3,  but  leaves  are  darker 
and  the  flowers  are  white ;  pods  5  to  6  in.  long,  straight  and  tender ;  beans 
light  dun  ;  one  of  the  best. 

5.  Negro. — Plants  15  to  18  in.  high  ;  much  branched  ;  leaves  rather  large 
and  coarse ;  medium  green  ;  flowers  violet ;  pods  5  to  7  in.  long ;  beans  quite 
black ;  a  heavy  yielder  and  one  of  the  best  for  culinary  purposes. 

6.  Governor  Deniaon. — Plants  much  resemble  No.  5,  but  flowers  are  white  ; 
pods  long,  straight  and  succulent ;  beans  white  splashed  with  crimson.  This 
variety  appears  to  be  very  suitable  for  warm  districts,  as  on  the  hottest  day 
the  leaves  do  not  droop,  and  with  a  fair  amount  of  moisture  it  always  yields 
well. 

7.  Dwarf  Zion  House. — Plants  15  to  18  in.  high,  upright ;  branches 
slender  with  small  leaves ;  pods  4  to  6  in.  long,  slightly  curved  ;  seeds  much 
like  No.  6,  but  splashed  with  a  darker  crimson  and  not  so  large ;  a  very  fair 
variety ;  stands  heat  well. 

8.  Carter's  White  Advancer. — ^Very  strong  growing  plants,  with  light  green 
foliage  ;  flowers  white ;  pods  very  large,  6  to  8  in.  long ;  beans  white,  large ; 
an  excellent  variety,  superior  to  Canadian  Wonder  for  tenderness  and  flavour, 
but  not  nearly  equal  to  it  in  yield. 

9.  Dwarf  White  Oasehnife. — Plants  15  to  18  in.  high ;  stems  slender  and 
inclined  to  short  runners ;  leaves  dark  green,  rather  laree ;  flowers  white ; 
pods  were  long,  but  did  not  fill  out  very  well ;  beans  white,  sides  slightly 
flattened. 

10.  Haricot. — Very  similar  to  above,  but  stronger  in  growth  ;  pods  long 
and  well  filled  ;  beans  pure  white,  very  plump. 

11.  German  Black  Wax. — Plants  12  to  15  in,  high ;  strong  growing  and 
much  branched ;  leaves  large,  medium  green ;  flowers  violet ;  pods  4  to  5  in. 
long,  not  very  numerous,  but  well  filled ;  yellow  and  nearly  stringless ; 
medium  rusty. 

12.  German  Black  Wax, — Similar  in  habit  to  No.  11,  but  not  so  strong  in 
growth  and  both  pods  and  beans  smaller ;  very  rusty. 

13.  New  Caledonian  Black  Wax. — ^This  is'reaUy  a  dwarf  climber ;  stems 
slender  and  leaves  small;  plants  much  branchea;  pods  small  but  very 
numerous ;  light  green ;  very  fine  flavour ;  beans  small,  quite  black ;  almost 
free  from  rust. 
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14.  Golden  Butter. — Plants  tall  and  very  robust ;  leaves  large  and  rather 
coarse,  medium  green;  flowers  violet;  pods  about  4  in.  long,  thick  and 
succulent ;  beans  black,  large  and  nearly  round ;  medium  rusty. 

15.  Yosemite  Mammoth, — Plants  15  to  18  in.  high,  strong,  much  branched ; 
leaves  large,  medium  green;  pods  long,  slightly  curved,  stringless,  very 
succulent  and  of  a  beautiful  golden  yellow  colour ;  a  very  fine  table  variety, 
nearly  free  from  rust. 

16.  White  Wax. — Plants  12  to  15  in.  high,  not  very  strong;  leaves 
small,  pale  green ;  flowers  white ;  pods  very  numerous,  rather  small,  nearly 
straight,  light  yellow ;  beans  dull  white  ;  very  rusty. 

17.  Oreen  Gem. — Plants  fairly  strong,  15  to  18  in.  high ;  leaves  small, 
pale  green ;  flowers  white ;  pods  light  green,  rather  small,  narrow  and 
straight;  beans  long,  narrow,  and  rather  small,  of  a  peculiar  light  green 
colour  when  dry ;  a  very  distinct  variety,  productive,  and  of  excellent  flavour ; 
nearly  free  from  rust. 

18.  Golden  Wax. — Plants  12  to  15  in.  high,  not  strong;  leaves  smaU, 
rough,  pale  green  ;  flowers  dull  white ;  pods  numerous,  4  in.  long,  rather 
wide  and  curved  ;  beans  rather  small,  white  speckled  with  red  ;  very  rusty. 

19.  Dwarf  Mont  jy  Or. — Plants  tall  and  lender;  leaves  small,  rather  a 
deep  green ;  flowers  violet ;  pods  4  to  5  in.  long,  narrow,  curved,  very 
plump,  bright  yellow ;  beans  nearly  round,  shining,  deep  purple,  nearly 
black  ;  a  very  productive  and  good  table  variety,  but  slightly  rusty. 

20.  Golden  Jfoww/«m.^-Kesembles  No.  19,  but  the  pods  arc  much  flatter, 
and  nearly  white ;  although  very  rusty,  gave  a  very  fair  yield. 


Digitized  by 


Google 


14  Notes,  on  BingharHng  and  Sapping. 


Notes  on  Ringbarkiijg  and  Sapping. 

Based  on  Foresters'  Reports. 


Compiled  and  Axnotatbd  by  J.  H.  MAIDEN. 


The  following  circular  is  self-explanatory: — 

Department  of  Mines  and  Agriculture,  Forests, 

Sydney,  12  July,  1893. 
As  it  is  deemed  desirable  to  procure  some  reliable  information  as  to  the  beet  method  and 
time  for  ringbarking  and  destrc^ng  useless  timber,  I  have  to  request  that  you  will  be 
^ood  enough  to  furnish  auy  information  you  may  have  gained  under  the  following 
heads  : — 

1.  At  what  time  of  the  year  the  ringbarking  or  sapping  proves  most  effective. 

2.  At  what  time  inefifectivc. 

3.  The  kind  of  timber  that  is  most  easily  destroyed,  and  the  kind  that  is  the  reverse. 

4.  Whether  you  consider  trees  should  be  sapped  or  simply  ringbarked. 

Also  any  other  information  that  may  be  useful  to  the  Department,  especially  the  effect 
of  ringbarking  on  the  grasses. 

W.  S.  CAMPBELL 

(For  the  Under  Secretary). 

It  was  addressed  to  all  foresters,  from  the  greater  number  of  whom 
replies,  more  or  less  full,  have  been  received. 

In  the  answers  to  the  several  questions  I  have  interfered  with  the  wording 
of  the  replies  as  little  as  possible,  so  that  the  foresters  may  use  their  own 
words.  Even  where  the  reports  of  several  foresters  practically  amount  to 
the  same  thing,  it  is  often  suggestive  to  have  the  position  expressed  by  a 
different  form  of  words.  Where  alterations  have  been  made  tor  clearness 
or  compactnesrj'  sake,  it  is  chiefly  because  the  replies  have  been  given  in 
some  instances  in  the  form  of  a  continuous  report,  instead  of  keeping  the 
reply  to  each  question  separate  from  the  others. 

I  have  arranged  the  foresters'  districts  as  far  as  possible  in  fairly  well- 
defined  climatic  groups  as  follows: — 

1.  North  Coast. 

2.  Central  Coast. 

3.  South  table-land  and  South  Coast. 

4.  North  table-land. 

5.  Dry  plain  country  mainly. 

6.  Murrumbidgee  and  Murray. 
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Following  are  the  names  of  the  foresters  who  have  reported  and  their 
head-quarters. 

NoBTH  Coast. 
Foresters.  Head-quarters. 

Pope      ...         Murwillumbah. 


Huxham 

Mecham 

Macdonald 

Brown* 

Angus  Kennedy 
J.  McLennan 
J.  Downes... 

Budder 


Grafton. 
Bellinger. 
Kempsoy. 
Port  Macquarie. 


Booral. 


*  Mr.  Ansas  Kennody,  Mr.  J.  McLennan,  and  Mr.  J.  Downes,  in  this  forester's  dis- 
trict, have  fSso  been  kind  enough  to  famish  information  on  the  subject,  and  their  replies 
will  be  found  in  the  proper  place. 


Centrjll  Coast. 

Cobcroft  (not  actually  touching  coast) 

Brunker,  assistant       

Martin 

Stopford  (part)  

SoTJTn  Table-land  axd  South  Coast, 

!Rotton Picton 

Allan  ... 
Benson ... 
Jennings,  assistant      

NOETH  TaBLK-LAJTD. 

Crowlev 
De?erell 


Singleton, 
Ellalong. 
Gosford. 
Penrith. 


Milton. 

Bega. 

Queanbeyan. 


Casino. 

Glen  Innes. 
Siddins  ...         ...         ...         ...         ...         Arraidale. 

Kingsford Gunnedah. 

Marriott  Mudgee. 

Stopford  (part)  Penrith. 

Dry  Plain-cotjntbt  mainly. 

Narrabri. 


3IcGee 

King     

Smith 

Kidston 

Postlethwaite,  assistant 

Taylor 

Martin 


Coonamble. 

Dubbo. 

Condobolin. 

Grenfell. 

Wagga  Wagga. 

Dubbo. 


Mr.  Martin  was  forester  at  Dubbo  at  the  time  he  obtained  the  information  which  he 
has  supplied  in  r^ard  to  western  timbers.    He  is  now  stationed  at  Gosford. 

MUBBUMBIDGEE  AND  MUEBAY. 


Manton,  inspecting 

Condell 

WiWiire 
Chanter.- 
Builfoyle 
Payten  ••• 


Moama. 

Narrandera. 

Bemliquin. 

Koondrook. 

Moama. 

Corowa, 
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Following  are  the  replies : — 

1.  At  what  time  of  the  year  the  ringbarking^  or  sapping  proves 

most  effective. 

NoBTH  Coast. 

Forester  Pope,  Murwillumbah. — August  to  December,  "  when  the  sap  is 
up." 

Forester  Huxham,  Grafton. — Midsummer  is  the  most  effective  time  for 
sapping  trees. 

Forester  Mecham,  Bellingen. — End  oi  January  to  not  later  than  the  end 
of  March. 

Forester  Macdonald,  Kempsev. — It  seems  reasonable  to  suppose  that 
ringbarking  should  prove  most  effective  in  the  spring  when  the  sap  is  in  full 
circulation,  and  the  tree  bearing  its  best  foliage,  but  much  depends  on 
climatic  conditions,  and  the  kinds  of  timber  to  be  dealt  with.  In  this  North 
Coast  District,  where  there  is  generally  a  great  variety  of  timbers  (mixed), 
and  all  coming  under  the  oppration  of  the  axe  at  the  same  time,  no  definite 
rule  can  be  laid  down  which  would  apply  to  all  districts,  and  prove  to  be  an 
unexceptionable  guide.  The  most  effective  ringbarking  that  I  have  seen  in 
this  district  was  performed  in  the  autumn,  or  between  the  1st  of  February 
and  the  30th  of  April,  after  a  wet  summer.  One  advantage  of  ringbarking 
at  this  time  of  the  year  is  that  any  suckers  which  may  shoot  from  the 
stumps  have  not  time  to  gather  sufficient  strength  to  withstand  the  frosts  of 
June  and  July. 

Forester  Brown,  Port  Macquarie. — When  the  tree  is  full  of  sap,  and  just 
before  it  starts  to  come  down.  I  might  instance  a  case  of  ringbarking, 
contradicting  the  general  opinion  as  to  certain  definite  months  for  ringbarking, 
e,g.^  on  "  Yarras  "  Station  on  the  Hastings  Eiver,  45  miles  from  here ;  with 
ridgy,  undulating,  and  flat  country ;  timber,  gum,  box,  stringy  bark,  and 
apple  tree,  &c. ;  operated  on  at  all  seasons,  as  the  chance  came  of  men 
travelling  for  work  ;  no  suckers  grew ;  this  was  principally  ringbarked ;  about 
4  to  6  inches  of  the  bark  off  all  round  the  tree.  The  soil  is  light  red,  and 
abundance  of  a  sort  of  slaty  gravel  on  the  ridges  with  the  wash  on  the  flats ; 
the  grasses  on  this  station  are  considered  excellent,  yet  all  the  timber  has 
been  rung. 

Mr.  Angus  Kennedy,  Port  Macquarie. — ^December  and  January.  When 
done  in  these  months  the  trees  will  mostly  sprout  in  March  ;  the  sprouts 
will  then  be  weakly  when  the  frost  comes  on,  and  they  seldom  grow  the 
following  year. 

Mr.  J.  M*Lennan,  Yarras,  Port  Macquarie  District. — ^During  the  summer 
months  nearly  all  our  forest  trees  have  the  sap  up  (except  bloodwood  and 
tallow- wood,  which  blossom  in  winter).  If  then  ringbarked  3  inches  wide 
and  i  inch  deep,  they  will  die  quickly  and  not  throw  up  suckers ;  sapping 
not  needed. 

Mr.  Downes,  Eawdon  Island,  Port,  Macquarie  District. — March,  April, 
May. 

Forester  Eudder,  Booral. — A  great  deal  depends  on  the  season,  whether 
wet  or  dry.  Generally  speaking,  the  best  time  is  when  the  sap  is  well  up. 
There  are  first-class  results  of  ringbarking  near  here,  done  in  March ;  the 
trees  are  all  dead,  and  there  is  no  suckering. 
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Ceittbal  Coast. 

Forester  Cobcroft,  Singleton. — October. 

Porestep  Martin,  Q-osford. — June,  July,  and  August.  It  is  thought  by 
many  persons  that  ringharking  operations  should  only  be  performed  when 
the  sap  is  either  up  or  down.  Tnis,  I  think,  is  only  partially  correct,  as  the 
circulation  of  sap  m  a  tree  is  always  going  on  more  or  less,  and  it  is  made 
active  after  a  day's  soaking  rain  in  any  month  of  the  year. 

Porester  Stopford,  Penrith. — February. 

South  Table-land  aitd  South  Coast. 

Forester  Eotton,  Picton. — ^Eingbarking  or  sapping  proves  most  effective 
when  the  sap  is  up,  in  the  months  of  November,  December,  January, 
February,  March,  and  the  beginning  of  April. 

Forester  Allen,  Milton. — January  and  February  in  coast  districts.  Should 
it  be  a  wet  season,  the  trees  die  well,  and  are  not  followed  by  any  second 
growth.  July  and  August  in  the  Jingera  and  Monaro  districts,  according 
to  local  residents. 

Forester  Benson,  Bega. — End  of  February.  The  forest  growth  has  pretty 
well  ended  in  February  in  this  district. 

Forester  Harris,  Queanbeyan. — About  the  end  of  summer,  **  when  the  sap 
is  well  up."  It  is  difficult  to  define  any  exact  month  in  the  year  for  ring- 
barking,  as  it  must  depend  a  good  deal  on  the  seasons,  and  also  on  the  kind 
of  country  to  be  rung,  and  it  must  be  remembered  that  ringharking  is  always 
more  effective  after  a  shower  of  rain.  Experience  alone  will  suggest  the 
proper  time  to  ringbark. 

Nobth  Table-land 

Forester  Crowley,  Casino. — Beginning  of  December,  in  hilly  or  ridgy 
country,  to  end  of  April.  Near  the  coast  in  flat  country  the  timber  should 
be  ringbarked  from  April  to  August. 

Forester  Deverell,  Glen  Innes. — As  regards  what  time  of  year  best  to 
ring,  I  must  say  that  no  set  month  or  regular  time  can  be  stated,  as  it 
mostly,  as  far  as  my  experience  goes,  depends  on  the  season  and  soil,  *.<?.,  it 
must  be  done  when  the  sap  is  up,  whicn  occurs  generally  on  good  soils  in 
the  eastern  parts  about  January  or  February,  and  in  bad  soils  even  later ; 
while  in  the  western  part  about  a  couple  of  months  earlier,  viz.,  November 
or  December. 

Forester  Siddins,  Armidale. — I  have  always  found  ringharking  most 
effective  when  the  sap  is  up,  which  occurs  after  heavy  rains,  when  the 
operation  can  be  performed  with  the  certainty  of  the  trees  dying  without 
producing  suckers.  It  is  particularly  effective  when  rains  fall  from  the 
middle  of  spring  to  the  middle  or  end  of  the  autumn. 

Forester  Kingsford,  Gunnedah. — During  the  late  summer  months,  Febru- 
ary and  March,  when  the  sap  is  up.  Some  persons  consider  that  the  winter 
months,  July  and  August,  are  best  for  the  purpose,  the  sap  then  being 
**down";  but,  in  this  latter  case,  the  stump  is  liable  to  "sucker"  at  and 
below  the  ring  when  the  sap  again  commences  to  ascend.  In  any  case  I  do 
not  consider  it  prudent  to  operate  in  any  months,  other  than  tnose  stated, 
during  which  the  sap  is  in  circulation,  the  work  of  killing  the  trees  being 
thus  rendered  more  difficult. 
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Forester  Marriott,  Mudgee. — Early  autumn  during  the  months  of 
February,  March,  and  April,  when  the  sap  is  at  its  height,  and  the  work  of 
flowering  and  fruiting  is  over.  As,  however,  different  trees  vary  in  their 
periods  of  flowering,  this  cannot  belaid  down  as  a  general  rule;  it  is  necessary 
when  ringbarking  a  stretch  of  country — ^if  it  is  to  be  effectively  earned  out — 
to  notice  this  diffisrence,  and  not  ringbaffk  promiscuously.  Latitude  and 
altitude  also  bear  upon  the  latter  point. 


Dbt  Plain  Countbt  Mainly. 

Forester  M*Gee,  NarraJbri. — ^The  best  time  of  the  year  to  ringbark  or  sap 
trees  is  during  the  spring  and  summer  months  when  the  sap  is  up,  particularly 
after  rain,  at  which  time  sap  is  most  abundant. 

Forester  King,  Coonamble. — May  or  June,  as,  if  the  trees  should  throw 
out  suckers,  their  growth  would  be  checked  during  the  summer  months. 

Forester  Kidston,  Condobolin. — December  and  January,  unless  they  are 
wet. 

Assistant-Forester  Postlethwaite,  Grenfell. — December,  January,  February. 
Suckers  will  generally  put  out  in  six  or  eight  months,  and  if  done  in  summer 
have  another  summer  to  contend  against,  and  being  small  and  weak  the  hot 
8un  will  frequently  scorch  and  kill  them  before  gaining  strength,  but  if  rung 
in  the  winter  they  have  the  whole  of  the  following  winter  to  mature. 

Forester  Taylor,  Wagga  Wagga.  — As  early  in  the  autumn  as  possible. 

MUHECMBIDGEE  AND   MlTRBAT. 

Inspecting-Forester  Manton,  Moama. — The  summer. 

Forester  Condell,  ]S"arrandera. — November,  December,  January,  when  the 
6ap  is  well  up  in  the  timber. 

Forester  Wilshire,  Deniliquin.—  October  to  March,  the  sap  being  then 
well  up. 

Forester  Pay  ten,  Corowa. — March,  April,  May,  June,  July.  I  have  noticed 
that  red-gum  trees  when  sapped  during  the  latter  end  of  March  die  out  and 
l>ut  few  suckers  appear,  though  trees  sapped  in  March  cause  the  land  to  be 
strewn  with  dead  timber  shortly  after,  consequent  upon  the  flow  of  sap  in 
the  trees  at  that  time,  which  haatens  decay,  and  trees  rung  in  the  winter 
when  the  sap  is  less  active  caus^  the  trees  to  linger  for,  say,  twelve  months 
before  they  die. 

Forester  Guilfoyle,  Moama. — January,  February,  and  the  greater  part  of 
March.  It  is  always  better  to  wait  till  the  new  growth  of  the  tree  has  made 
some  progress.  By  ringbarking  at  that  period  the  check  will  be  greater  than 
if  the  work  is  done  immediately  after  the  new  growth  commences.  The 
evaporation  from  the  foliage  of  such  trees  as  red-gum  and  box  is  much 
greater  after  the  new  growth  has  made  some  headway  than  at  starting,  and 
consequently  the  more  severe  the  check  to  the  vitality  of  the  tree  when  the 
sap  current  is  broken.  It  must  be  borne  in  mind  that  in  dealing  with  this 
most  important  matter  of  ringbarking,  local  conditions  of  climate  and  kind 
of  tree  should  always  receive  due  consideration.  Fifty  or  sixty  miles  up  or 
down  the  Murray  from  any  given  point  might  possibly  be  a  different  climate, 
so  that  some  judgment  in  regard  to  the  exact  time  to  begin  ringbarking  or 
thinning  is  absolutely  necessary.  It  means  simply  to  watch  for  the  time 
when  the  bark  strips  freely,  and  then  to  go  to  work  as  rapidly  as  possible. 
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13ie  inf  (H-mtttion  eostaiaeel  m  the  f  ore^ing  repliee  will  be  cleerer  if  the 
months  reeommended  for  rixtgbarkiiig  are  pitt  in  tebvleir  form : — 


Forastor. 


Head  Qaartera. 


Months  reconmiended. 


Pope  

Hnxhani 

Mecham     

Macdonald  .. 

Brown        

Angus  Kennedy 
J.  McLemiAn    .. 

Downes 

Rudder 


Morwillumbah 
Grafton    ... 
Beli^igen... 
Kempeey  ... 
Port  Macquarie 


North  Coast. 

August  to  December. 

January. 

January  SI  to  March  31  (at  latest). 

February  1  to  April  30. 


(Yarras.) 
Port  Macquarie  .. 

(Rawdonld.) 
Booeal      


Deeeiaber,  January. 
Summer  months. 

March,  April,  May. 

When  sap  well  up  ;  March,  &c. 


Cobcroft 

Martin 

Stopford 


Central  Coast. 

Singleton '  October. 

Gosford     j  June,  July,  August. 

Penrith     !  February. 


Rotton 
Allan 

Benson 
Harris 


South  Tablk-land  and  Socth  Coast. 


Picton 
MUton 


Qneanbeyan 


November  to  end  of  March. 

January,  February  (for  Coast) ;   July,  August 

( Jingera  and  Monaro). 
End  of  February. 
End  of  summer. 


Crowley 

Deverell 

Siddins 

Kingsfood 

Mamott 


Casino 

Glen  Innes 

Armidale  ... 
Gunnedab... 
Modgee    ... 


North  Tablk-laxd. 


December  to  end  of  April  (hilly  country) ;  April 

to  August  (flat  coast  lands). 
January,  February  (eastern  slope) ;  November, 

December  (western  slope). 
Middle  of  sprint  to  middle  or  end  of  autumn. 
February,  March. 
February,  March,  ApriL 


Dry  Plain  Country  Mainly. 


Mc(5ee 

King 

Kidston 

Postlethwaite 

Taylor 


Narrabri  ... 
Coonamble 
Condobolin 
Grenfell    ... 
Wagga  Wagga 


Spring  and  summer. 
May,  June. 
December,  January. 
December,  January,  February. 
Early  autumn. 


MURRUHBIDOEE  AND  MURRAY. 


Manton 

CondeU 

Willshire 

Payton 

Ouilfoyle 


Moama     ... 
Narrandera 
Deniltquin 
Corowa     ... 
Moama     ... 


Summer. 

November,  December,  January. 

October  to  March. 

March  to  July. 

January,  February,  March. 
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From  perusal  of  tbis  table  it  is  at  once  seen  that  no  one  month,  or  series 
of  months,*  is  best  for  ringbarking  in  all  seasons  and  in  all  parts  of  the 
Colony.  This  point  is  emphasised  by  most  of  the  foresters,  some  of  whom 
point  out  the  necessity  for  noting  local  experience.  This  is,  of  course,  the 
truest  guide,  as  a  general  rule.  Speaking  generally,  it  is  recommended, 
almost  without  exception,  to  ringbark  when  the  sap  is  up,  for  the  reasons 
stated  in  slightly  different  language  by  different  foresters.  As  one  forester 
puts  it, "  Watch  for  tbe  time  when  the  bark  strips  freely,  and  then  go  to 
work  as  rapidly  as  possible.*' 


Months  recommended  for  ringbarking. 

Months. 

North 
Coast. 

Central 
Coaat. 

South 
Table-Uuid 
and  South 

Coast 

North 
Table-land. 

Dry  plain 
country 
mainly. 

Mumim- 

bidgee  and 

Murray. 

Total 
"votes.'* 

January 
February 

March 

April 

Muy     

June    

July     

August 

September 
October 
November 
December 

3 
3 

4 
2 
1 

"i" 

1 

} 

3 

"i" 

"i" 

1 
1 

"i" 

2 
4 

1 

*1   * 

1 

1    ' 

1 

3 
5 

4 
4 

1 
1 
1 

1 

i  * 

2 
3 

3 
2 

1 

"i" 

1 

"i" 

1 
1 

3 

4 
3 
3 

1 
1 
1 
1 



"i" 

2 
3 

16 
18 
13 

7 
4 
4 
4 
4 
2 
6 
7 
13 

Explanatory. — In  compiling  the  above  statement,  spring  has  been  interpreted  to  mean 
September  to  November ;  summer,  December  to  February  ;  autumn,  March  to  June. 

Taking  the  Colony  as  a  whole,  it  will  be  observed  that  the  months  most  recommended 
for  ringl&rkingare  from  December  to  March,  while  February  is  preferred.  The  numbers 
in  the  columns  show  the  number  of  **  votes"  given  per  district  for  each  month,  so  that 
the  desirability  or  not  of  ringbarking  in  any  particular  district  during  any  month  may 
be  at  once  seen. 

2.  At  what  time  ineffective  ? 

Tbe  answers  are,  in  tbe  main,  tbe  converse  of  those  given  in  reply  to 
No.  1,  so  they  need  not  be  tabulated  or  discussed  at  length.  The  general 
opinion  is  that  ringbarking  is  inexpedient  in  the  winter  months. 

NoBTH  Coast. 

Forester  Huxham,  Grafton. — "Winter. 

Forester  Mecham,  Bellingen. — Ineffective  so  far  during  the  winter  months 
and  when  the  sap  is  rising,  when,  if  ringbarked,  suckers  grow  from  the 
stump  and  roots,  causinc:  a  heavy  undergrowth. 

Forester  Macdonald,  Kempsey. — ^The  time  at  which  the  operation  would 
generally  prove  most  ineffective  is  in  midwinter  or  the  dry  season,  when 
there  is  a  partial  suspension  of  the  sap.  and  the  chief  vitality  of  the  tree  is 
in  the  root.  The  reason  is  obvious.  If  the  operation  is  performed  at  such 
a  time,  the  root  and  stump  of  the  tree  being  in  full  vigour,  it  has  a  powerful 

*  If  it  is  absolutely  necessary  to  give  a  season,  summer  is  the  best. 
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tendeocj  (with  the  rising  of  the  sap)  to  throw  out  a  new  growth  in  the 
fonn  of  suckers,  the  destruction  of  which  often  costs  far  more  than  the 
ringbarking. 

Porestep  Brown,  Port  Macquarie. — I  have  not  observed. 

Mr.  Angus  Kennedy,  Port  Macquarie. — Early  in  the  season  (spring), 
because  the  sprouts  then  grow  strong  and  able  to  withstand  the  frost  ^e 
following  winter. 

Forester  Rudder,  Booral. — Generally  the  dry  time.  When  the  sap  is 
down. 

Centbal  Coast. 

Forester  Cobcroft,  Singleton. — Nil. 

Forester  Martin,  Gosford. — Spring  and  summer  months.    This  also  ex- 
presses the  result  of  Mr.  Martin's  experience  at  Dubbo. 
Forester  Stopford,  Penrith. — July  or  August. 

South  Table-land  and  South  Coast. 

Forester  Itotton,  Picton. — When  the  sap  is  down,  in  the  months  of  May, 
June,  July,  August,  September,  and  October.  I  do  not  say  that  ringbarking 
or  sapping  done  in  these  months  will  not  destroy  the  trees,  but  they  are 
almost  sure  to  throw  out  suckers,  and  give  more  trouble  than  if  done  the 
proper  season. 

Forester  Allan,  Milton. — Winter  months,  i.e.^  when  the  sap  is  down.  At 
the  same  time  the  sa])  flows  at  different  periods-  in  the  case  of  different  trees. 

Forester  Benson,  Bega. — Winter  or  spring  months.  To  ring  them  then  is 
throwing  money  away.  If  the  land  is  timbered  heavily,  suckers  will  spring 
up  in  abundance  causing  more  to  eradicate  than  the  ringing. 

Forester  Harris,  Queanbeyan. — ^Winter. 

Nobth  Table-land. 

Forester  Deverell,  Glen  Innes. — I  consider  that  for  all  practical  purposes 
it  is  ineffective  to  ringbark  or  sap  during  the  winter  months,  first  because  it 
takes  a  long  time  to  kill,  if  ever,  and  secondly  because  it  generally  produces 
suckers,  especially  in  this  district  with  stringybark  and  box. 

Forester  Siddins,  Armidale. — It  is  not  effective  during  the  winter  as  a 
rule,  or  a  drought,  or  when  the  sap  is  down,  as  on  its  rising  suckers  are 
forced  out  below  the  cut,  and  these  are  extremely  difficult  to  destroy. 

Forester  Marriott,  Mudgee. — During  the  spring  and  early  summer,  when 
the  trees  are  making  fresh  wood. 

Dbt  Plain  Countby  Mainly. 

Forester  McGee,  Narrabri. — ^The  winter  months  generally  prove  unsatis- 
factory for  sapping  or  ringbarking,  as  the  sap  is  all  down  in  the  roots  of  the 
trees  then.  When  the  sap  rises  in  the  spring  it  cannot  get  further  than  the 
ring,  and  consequently  throws  out  suckers  all  round  the  tree.  The  tree  dies, 
but  the  suckers  flounsh  and  are  as  much  trouble  to  kill  as  the  tree.  During 
moist  and  wet  seasons  trees  ringbarked  or  sapped  frequently  throw  out 
suckers  more  or  less,  as  sap  is  then  plentiful. 

Forester  King,  Coonamble. — During  the  hot  weather.  It  is  probable  the 
shoots  would  grow  very  rapidly  during  the  winter  months,  especially  if  a  wet 
season  ensues. 
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Forester  Kidston,   Condobolin. — ^After  heavy  rain,  followed    by  warm 
weather. 
Assistant-Porester  Postlethwaite,  G-renfell.—  July,  August. 
Porester  Taylor,  Wagga  Wagga. — ^In  the  sprii^g. 

MxrBBUMBrDOEE  AHD   MuBBiLY. 

Inspecting-Forester  Manton,  Moama. — ^In  the  winter. 

Forester  Condell,  Narrandera. — ^Winter  and  spring  months.  Trees  ring- 
barked  during  these  months  throw  out  suckers  and  shoots,  as  the  sap  rises  to 
where  the  tree  has  been  rung. 

Forester  Wilshire,  Deniliquin. — The  autumn  and  winter  months. 

Forester  Payten,  Corowa. — Sap-ringing  would  be  efEective  at  any  time, 
only  if  done  during  spring  or  summer  raie  trees  would  throw  out  suckers, 
thereby  causing  the  work  to  be  done  oreer  again,  and  if  the  trees  are  ring- 
barked  during  that  period,  and  wet  weather  sets  in,  it  would  in  many  cases 
cause  the  sap  to  unite. 

Forester  Guilfoyle,  Moama. — The  ringbarking  or  sapping  of  "  red  gum  " 
(Eucalyptus  rostrata)^  or  **  box  gum  "  {E,  hemiphloia),  two  of  our  very 
beat  timbers,  should  by  no  means  ever  be  attempted  in  the  winter  season, 
for  the  simple  reason  that  the  sap  at  that  time  is  not  in  on  active  state,  or 
what  bushmen  call  "  up."    The  work  would  be  useless,  to  say  the  least  of  it. 

8«  Tlie  kiad  of  lumber  that  is  most  easily  destroyed  and  tlie  Mnd 

that  is  the  reyerse. 

This  is  a  very  important  question,  and,  after  the  replies  have  been  read, 
it  will  be  found  necessary  to  examine  the  tabulated  lorms  and  brief  sum- 
maries at  the  end,  in  order  to  grasp  the  replies.  While  there  is  little  or  no 
doubt  as  to  the  facility  (or  the  reverse),  with  which  certain  trees  may  be 
killed  by  ringbarking  or  sapping,  one  must  be  careful  not  to  generalise  too 
much  upon  the  data  before  us.  There  is  great  diversity  as  to  the  number  of 
trees  referred  to  by  individual  foresters.  Some  foresters  have  hardly  specified 
a  single  tree,  while  others  have  named  a  good  many.  It  is  obvious,  therefore, 
in  counting  the  "  votes  "  as  to  whether  a  certain  species  of  tree  is  easy  or 
difficult  to  kill,  the  trees  referred  to  by  foresters  who  have  supplied  long  lists 
will  monopolise  the  votes.  The  only  way  to  exhaustively  ascertain  whether 
certain  timbers  are  easy  to  kill,  or  the  reverse,  would  have  been  to  have 
requested  each  forester  to  report  upon  twenty  specified  trees,  but,  as  it  is,  a 
good  deal  of  valuable  information  has  been  secured. 

In  some  instances  it  has  not  been  possible  to  give  the  scientific  name  with 
absolute  certainty  (owing  to  non- receipt  of  flowers  and  fruit) ;  in  these  cases 
it  has  been  omitted,  or  a  query  put  in  front  of  the  name.  These  botanical 
names  have  been  given  wherever  possible,  in  order  to  properly  define  the 
trees  referred  to,  as  local  names  are  often  vague.  In  a  few  instances  the 
replies  might  weU  have  been  a  little  fuller,  but,  taking  them  as  a  whole,  they 
impart  useful  information. 

NoBTH  Coast. 

Forester  Pope,  MurwiUumbah. — Easiest :  All  kinds  of  timber  (except 
stringybark)  are  on  an  equality  as  regards  destruction  by  ringbai^ing. 
Most  difficult :  Stringybark  (JEiMMlyptus  acmenoides)  .* 

*[NoTE. — This  tree  is  usually  known  as  white  mahogany,  but  it  has  a  fibrous  bark» 
hence  the  aame  of  stringybark  in  the  district.  Fruits  o!  the  tree  referred  to  have  been 
received  from  Mr.  Pope.] 
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Forester  Huxham,  Grafton. — Easi^t :  All  our  forest  timbers.  Most  diffi- 
cult :  Soft  brush  timbers. 

Forester  Mecbam,  Bellingen. — Easiest :  Turpentine  {Syncarpia  Jaurifolia) ; 
gum  (the  smooth-barked  eocaljpts)  ;  iron  bark  (JShicalyptus  paniculata)  ; 
biackbutt  (Mucalyptiis  pilularis)  ;  tallow- wood  (Eucalypius  microcorys)  ;  grey 
gum  (JEucalyptus  saluftta  var.)  ;  white  mahogany  (Eucalyptus  acmenoides)  ; 
red  mahogany  {Eucalyptus  resinifera).  Most  difficult :  Brush  or  white  box 
{Tristania  eonferta)  ;  forest  oak  {Gasuarina  suherosa  mainly)  ;  bloodwood 
{Eucalyptus  corymbosa)  ;  these  require  heavy  sapping  to  ensure  success. 

Forester  MacDonald,  Kempsey. — Easiest:  Apple-tree  (Jnyophora  stih- 
velutina) ;  ironbark  {Eucalyptus  paniculata'))  forest  oak  {Gasuarina  torulosa) ; 
stringybark  {Eucalyptus  eugenioides) .  Most  difficult :  Biackbutt  {Eucalyp- 
tus pilularis)  ;  spotted  gum  {Eucalyptus  maculata)  ;  grey  gum  {Eucalyptus 
saliffna  and  t&reticomis) . 

Forester  Brown,  Port  Macquarie. — Easiest:  Stringybark  {Eucalyptus 
mtyemioides)  ;  mahogsny  {Eucalyptus  resinifera) ;  stinking  or  broad-leaf  gum 
{Eucalyptus  sp.)  (It  will  be  observed  that  the  experience  of  Mr.  Forester 
Brawn  and  Mr.  J.  McLennan  do  not  agree  as  regards  the  stinking  or 
broad-leaf  gum.) 

J.  McLennan,  Tarras. — Easiest :  Stringybark  {Eucalyptus  eugenioides)  > 
grey  box  {Eucalyptus  hemiphhia)  ;  ironbark  {Eucalyptus  paniculata^  Sfc,)  ; 
forest  oak  {Casuarina  torulosa)  \  bloodwood  {Eucalyptus  corymbosa)  ^  tallow- 
wood  {Eucalyptus  microcorys)  ;  red  or  scrub  box  {Tristania  conferta)  ;  blue 
gam  {Eucalyptus  saligna).  Most  difficult:  White  or  ribbon  gum  {Euca- 
lyptus viminalis) ;  broad-leaf  or  stinking  gum  {Eucalyptus  sp.) 

Angus  Kennedy,  Port  Macquarie. — Easiest :  Ironbark  {Eucalyptus  pani- 
cuUda)  ;  box  {Eucalyptus  kemipMoia) ;  apple  {Angophora  subvelutina)  ; 
grey  gum  {Eucalyptus  tereticornis) .  Most  difficult :  Stringybark  (  Eucalyptus 
eu§m^oides)  ;  blue  gum  {Eucalyptus  saligna) ;  flooded  gum  {Eucalyptus 
-saligna). 

Forester  Rudder,  Booral. — Easiest :  Bloodwood  {Eucalyptus  corymbosa)  ; 
ironbarks  {Eucalyptus  paniculata,  siderophioia,  Sfc.)  ;  blue  gum  {Eucalyptus 
saligna)  ;  flooded  gum  {Eucalyptus  saligrta)  ;  grey  gum  {Eucalyptus  saligna 
var.)  ;  turpentine  {Syncarpia  laurifolicCy\  red  mahogany  {Eucalyptus 
resinifera)  ;  stringybarks*  {Eucalyptus  eugenioides  and  m^crorrhyncka)  ; 
tallow-wood  {Eucalyptus  microcorys)  ;  river  oak  {Gasuarina  Cunningham- 
tana)  ;  forest  oak  {Gasuarina  torulosa).  Most  difficult :  Brush  box  {Tristania 
conferta)  ;  tea-trees  {Melaleuca  spp.)  ;  swamp  oaks,  viz.,  forest  swamp  oak 
{Gasuarina  glauca) ,  and  coast  swamp  oak  {Gasuarina  stricta,  quadrivalvis)  ; 
spotted  gum  {Eucalyptus  maculata)  ;  red  gum  {Eucalyptus  tereticornis)  ; 
grey  box  {Eucalyptus  hemiphloia).  These  are  usually  hard  to  kill,  or  sucker 
a  good  deal.  Brush  or  scrub  trees  are  very  deep  in  the  sap,  and  are  mostly 
hard  to  kill. 

Cej^tkal  Coast. 

Forester  Cobcroft,  Singleton. — Easiest:  Ironbark  {Eucalyptus  crebra^  Sfc.) ; 
box  {Eucalyptus hemiphloia).     Most  difficult:  Tea-tree  {Melaleuca  spp.). 

Forester  Martin,  Oosford. — Easiest :  Box  {Eucalyptus  hemiphloia)  ;  apple 
{Anf§pkora  lamceolata) ;  biackbutt  {Eucalyptus  jpi7w/a7^«) ;  stringybark 
{Eucakff^tua  eugenioides) ;  ironbark  {Eucalyptus  paniculata,  ^c.) ;  blue 
gum  {Eucalyptus  saligna)  ;  red  gum  (^Eucalyptus  tereticornis)  ;  grey  gum 
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{JEuealifptus  tereticomis).  Most  difficult  :  Flooded  gum  {Eucalyptus 
saligna)  ;  mahogany  {Eucalyptus  resinifera)  ;  spotted  gum  {Eucalyptus 
maculata). 

South  Table-land  and  South  Coast. 

Forester  Eotton,  Picton. — Easiest :  All.  Most  difficult :  "Red  box 
{Eucalyptus  polyanthemd)  (?)  ;  peppermint  {Eucalyptus  piperita)  ;  ban- 
gallay  (Eucalyptus  hotryoides)  ;  blue  gum  {Eucalyptus  saligna)  ;  grey  gum 
{Eucalyptus  tereticornis)  ;  white  box  {Eucalyptus  hemiphloia). 

Forester  Allan,  Milton. — Easiest:  Nearly  all  our  eucalypts,  and  the 
majority  of  brush  trees.  Most  difficult :  Fig  {Ficus  ruhiginosa)  \  stinging- 
tree  {Laportea  gigas  and  L.  photiniphylla)  ;  kurrajong  {Sterculia  diver- 
sifolia). 

Forester  Benson,  Bega. — Easiest:  Not  stated.  Most  difficult:  Pepper- 
mint {Eucalyptus  piperita)  ;  black  box  {Eucalyptus  longifolia  (?)  ;  stringy- 
bark  {Eucalyptus  eugenioides)  ;  as  they  throw  more  suckers  than  other 
kinds  of  timber.  [The  black  box  of  this  district  is  known  as  woollybutt  in 
other  parts  of  the  Colony.] 

Forester  Harris,  Queanbeyan. — ^Most  easily:  Q-um  {Eucalyptus,  smooth 
barked  species) ;  apple  {Eucalyptus  stuartiana)  ,  stringy  bark  {Eucalyptus 
macrorrhyncha)  ;  box  {Eucalyptus  hemiphloia)  ;  in  the  order  named.  Most 
difficult:  Peppermint  or  messmate  {Eucalyptus  amygdalina,  var.)  is  the 
hardest  tree  of  all  to  kill,  on  accoimt  of  the  innumerable  suckers  that 
appear  ;  it  should  be  rung  at  a  different  time,  viz.,  winter. 

North  Table-lakd. 

Forester  Crowley,  Casino. — Easiest :  Ironbark  {Eucalyptus  siderophloia)  ; 
red  gum  {Eucalyptus  tereticornis)  ;  bloodwood  {Eucalyptus  corymhosa)  ; 
apple-tree  {Angophora  subvelutina)  ;  oaks  {Oasuarina  spp.).  Most  difficult : 
Spotted  gum  {Eucalyptus  maculata)  ;  blackbutt  {Eucalyptus  pilularis)  ; 
tallow-wood  {Eucalyptus  microcorys);  stringybark  {Eucalyptus  eugenioides); 
tea-tree  {Melaleuca  spp.)  ;  dogwood  (?  Jacksonia  scoparia). 

Forester  Deverell,  G-len  Innes. — Easiest :  Not  stated.  Most  difficult : 
Narrow-leaf  ironbark  {Eucalyptus  crehra)  ;  bimbil  box  {Eucalyptus  populi- 
folia),  » 

Forester  Siddins,  Armidale. — Easiest:  Eed  gum  {Eucalyptus  tereticornis); 
white  gum  {Eucalyptus  pauciflora) ;  red  peppermint  {Eucalyptus  sp,) ;  white 

Eeppermint  {Eucalyptus  acmenoides?)  ;  apple-tree  {Eucalyptus  stuartiana)  ; 
oneysuckle  {Banksia  integrifolia);  stringybark  {Eucalyptus  macrorrhyncha) 
below  the  Eastern  Falls  ;  bloodwood  {Eucalyptus  corymhosa)  ;  ironbark 
{Eucalyptus  crehra,  Sfc)  Most  difficult :  Stringybark  {Eucalyptus  macror- 
rhyncha) on  the  table-land  ;  white  box  {Eucalyptus  hemiphloia)  ;  yellow  box 
{Eucalyptus  melliodora)  ;  black  sally  {Eucalyptus  stellulata)  ;  narrow-leaf 
peppermint  {Eucalyptus  piperita  ?)  ;  and  nearly  all  young  timber  of  the  above- 
named  sorts. 

Forester  Kingsford,  G-unnedah. — ^Easiest :  Apple-tree  {Angophora  subvelu- 
tina). Most  difficult:  Gums  {Eucalyptus,  smooth-barked  species);  forest 
oak  {Oasuarina  torulosa). 

Forester  Mariott,  Mudgee. — Easiest:  Apple-tree  {Eucalyptus  stuartiana) 
and  gum  fully  grown,  and  mature  timber,  and  all  pipy  and  stunted  growths 
are  easily  destroyed.  Most  difficult:  Box-trees  of  all  kinds  {Eucalyptus 
hemiphloia,  melliodora,  Sfc),  and  young  trees  full  of  life;  saplings  and  trees 
that  have  suckered  are  the  reverse. 
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Dbx  Plain  Couhtbt  Mainly. 

Popeeter  McGtee,  Narrabri. — Most  easily :  Pine  (Frenela  endlicheri  and 
Tf^mtia)  ;  oak  and  belap*  (Catuarina)  ;  iponbark  {Eucalyptus  crehrd)  ;  box 
{EueaUfptua  hemipMoia).  Most  difficult:  Gum  of  all  kinds  (Eucalyptus, 
smooth-barked) ;  bibble  box  {Eucalyptus  papultfolia)  ;  budda  (Eremophila 
MUchelli)  ;  brigalow  {Acacia  harpophylla)  ;  swamp  box  (Eucalyptus  largi» 
florens?), 

Porester  King,  Coonamble. — Easiest:  Pine  (Frenela  endlicheri  and 
robusta)  ;  bull  oak  (Casuarina  ylauca?)  ;  belar  (Casuarina  alauea)  ;  yarran 
(Acaeia  homalophytla)  ;  wilga  (Oeijera  parvijlora).  Most  difficult:  White 
box  (Eucalyptus  hemiphloia)  ;  yellow  box  (Eucalyptus  melliodora)  ;  blue  gum 
(Eucalyptus  viminalis  ?)  ;  red  gum  (Eucalyptus  rostratd)  ;  ironbark  (Euca- 
lyptus siderosylon) ;  apple- tree  (Eucalyptus  stuartiana?);  budda  (Eremophila 
mitchelli). 

Porester  Martin,  late  of  Dubbo. — Easiest:  Coolybar  (Eucalyptus  micro^ 
theea) ;  belar  (Casuarina  glauca)  -  bimble  (Eucalyptus  populifolia)  ;  pine 
(Frenela  endlicheri  and  robusta).  Most  difficult:  budda  (Eremophila 
mitchelli). 

Forester  Kidston,  Condobolin. — ^Easiest :  Pine  (Frenela  endlicheri  and 
robusta) ;  bull  oak  and  belar  (Casuarina  glauca,  Sfc).  Most  difficult:  Box 
of  all  kinds  (Ev^alyptus  hemiphloia,  melliodora,  microtheca,  largiflorens,  Sfc), 

Assistant-Eorester  Postlethwaite,  Grenfell. — Easiest :  Pine  (Frenela 
endlicheri  &nd  robusta)  ;  belah  (Casuarina)  ;  yarran  (Acacia  homalophylla) . 
These  never  put  out  suckers.  Bull  oak  (Casuarina)  very  seldom,  and  if 
suckers  do  sprout  they  soon  die.  Then  ironbark  (Eucalyptus  sideroxylon)  ; 
white  box  (Eucalyptus  hemiphloia) ;  apple  (Eucalyptus  stuartiana  ?)  ; 
stringybark  (Eucalyptus  macrorrhyncha)  ;  yellow  box  (Eucalyptus  mellio- 
dora) ;  red  gum  (Eucalyptus  rostrata)  in  the  order  named.  Ironbark  (Euca- 
lyptus sideroxylon)  in  the  Burrowa  and  Progmore  districts  puts  out  very 
lew  suckers,  but  in  the  Qrenfell,  Temora,  and  Cootamundra  districts  this  is 
reversed,  and  suckers  grow  plentifully.  I  cannot  assign  a  reason  for  this, 
except  that  it  may  be  that  the  former  places  have  a  cooler  climate  than  the 
latter. 

Porester  Taylor,  Wagga  Wagga. — Easiest :  All  the  pine  family  (Frenela 
robusta  and  endlicheri),  as  they  do  not  sucker,  if  cut  below  the  bottom 
limb.  All  the  oak  or  bielah  family  (Casuarina  glauca,  ^c),  as  they  do  not 
sucker  freely,  and  then  the  stock  eat  them  off  before  they  have  time  to  grow, 
to  any  size.  Nearly  all  the  myall  family  (Acacia  pendula,  ^c)  They  are 
sapless,  both  root  and  branch,  and  will  not  sucker.  Flooded  gum  (Eucalyptus 
rostrata),  it  suckers,  but  not  to  any  great  extent.  Ironbark  Eucalyptus 
sideroxylon),  suckers,  but  not  freely.  Messmate  Eucalyptus  anu/gdalina, 
i^ar.),  is  hardest  of  all  to  destroy ;  it  suckers  very  freely,  both  from  the 
trankabo^e  ground,  as  well  as  from  the  knots  near  the  surface,  on  the 
roots,  right  to  their  extremities.  All  the  box  family : — "White  box  (Eucalyp- 
tus  hemiphloia,  var,)  ;  red  box  (Eucalyptus  polyanthema)  ;  blue  or  grey  box 
(Eucalyptus  hemiphloia)  ;   bimbil  (Eucalyptus  populifolia),  and  especially 

*  At  present  it  will  be  sufficient  to  refer  to  oak,  bull  oak,  and  belar  as  Casuarina^  without 

deMning  the  species,  in  instances  in  which  botanical  material  has  not  been  sent  for  that 

parpoee.     Most  of  the  trees  known  as  bull  oak  are  Casuarina  glauca  ;  at  the  same  time 

the  name  sometimes  includes  C.  equiseti/olia  var.  incana.      Again,  belar  is  often  a  fine- 

lexred  form  of  C.  glauca ;  but  it  sometimes  includes  (7.  CunninghamianOy  C,  equisetifoUa, 

sod  C.  Upidcphloiii'     Cones  and  twigs  of  the  various  trees  known  as  bull  oak  and  belar 

-    jtsffgf^t  pai'to  of  the  Colony  would  be  acceptable,  for  the  nomenclature  could  be 

^JSj^^ttled  if  tbe  necessary  material  were  available. 
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yellow  (Eucalyptus  melliodam).  These  are  hard  to  destroy  by  ringbarking. 
They  all  sucker  freely,  and  if  allowed  to  remain  for  three  or  four  years  the 
grass  becomes  less  every  year,  and  the  end  is  far  worse  than  the  commence- 
ment. White-ribbon  gum  {JEwalypius  vimmaUs  ?)  ;  cabbage  gum  (Eucalyp- 
tus pauciflora)  ;  black  sally  (Eucalyptus  stellulata  ?)  ;  all  sucker  freely,  but 
are  much  easier  got  rid  of  than  the  box  family. 

MUEBrMBIDGEE  AND  MUBRAT. 

Inspecting-Porester  Manton,  Moama.  Earnest:  Brush  or  scrub  trees — 
oonilers  (Frenela  rohusta  and  endUcheri);  earaarinesB  (Casuarina  spp.) 
Most  difficult :  Eucalypts — red  gum  (E.rostrata);  white  box  (E.hemiphhia, 

4c.). 

Forester  Condell,  Narrandera. — Easiest:  Pine  (JB¥cnela  endUcheri  and 
rohusta)  \  yarran  (Acacia  homalophylla)  ;  boree  (Acacia  pendula).  Most 
difficult :  Box  of  different  sorts  (Eucalyptus  hemipMoia,  melliodora^  Sfc.)  ; 
oaks,  yarions  (Ckisua/rina  spp,) ;  wattles,  various  (Acacia  spp.).  These  timbers 
are  very  difficult  to  destroy,  as  they  are  constantly  throwing  out  shoots  if 
not  rung  at  the  proper  season. 

Forester  Wilshire,  Deniliquin. — Easiest :  Murray  pine  (Frenela  robusta) ; 
belar,  or  oak  (Oamiarina  glauoa?).  Most  difficult:  Eed  gum  (Eucalyptus 
rostrata) ;  flooded  or  black  box  (Eucalyptus  hemipklaia). 

Forester  Guilfoyle,  Moama. — Easiest:  With  regard  to  the  Murray  pine 
(Frenela  rohusta),  it  hardly  matters  at  what  season  of  the  year  it  is  operated 
npoTi,  because,  like  all  species  of  the  cypress  tribe,  it  exudes  gum  or  resin 
when  cut  into,  and  is  therefore  easily  killed. 

Forester  Payten,  Corowa. — Easiest :  Pine  (Frenela  rohusta) ;  oak  (Oasua- 
rina) ;  box  (Eucalyptus  hemiphloia) ;  the  pine  especially,  as  this  timber  does 
not  throw  out  any  suckers.     Most  difficult :  Eed  gum  {Fucalyptus  rostrata) . 

The  foregoing  information  is  tabulated  herewith : — 
EucALrPTS. — Easiest. 


Common  Name. 

Botanical  Name. 

Number 
of  Votes. 

Guiri* 

Eucalyptus  sp.            

!        3 

IHtie  gnm       

,,           saligna 

Floododgum 

»»                »j         •••         •••         •••         ••• 

if  ^ 

Grey  gum      

„     var 

n 

<xrey  or  red  gum      

„           tereticomiB        

6 

Red  or  flooded  gum 

„           rostrata 

3 

"White  gum 

,,           pauciflora           

3 

Stinking  or  broad-leaf  gum 

2 

BoK,  white  or  grey  box      

„           hemiphloia         

10 

Yellow  box 

,^          melliodora          

2 

Bimble  box 

„           populiiolia          

2 

CJoolybar       

„           microtheca         

2 

Red  or  forest  mahogany     

,,           resinifera            

4 

White  mahogany  and  atringybark 

,,           acmenoides         

3 

»>                  >» 

2 

Red  iwppennint      

,, 

2 

Apple.,         

,,          stnartiana          

5 

Bioodwood    ...         «.         

„           oorymbosa          

4 

Tallow-wood 

„           microcorys         

4 

Blaokbirtt     

„           pilularis              

3 

Stedngybarks 

,,           eugenioides  andmacrorrh3rncha 

7 

Ironbarks 

,,           paniculata  and  others 

13 

1 

*  The  name  gum  is  generally  applied  to  the  smooth  barked  species  of  Eucalyptus. 
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EuojLLTTTS.— JTm^  dijiouk. 


Commoo  Name. 


Botanical  Name.* 


I  Number 
I  of  Votes. 


Box 

Box,  -white  or  grey  box     ... 

Yellow  box 

Redbox        

BiUe  or  bimble  box 

Swamp  box 

Flooded  or  black  box 

Bbwkbox* 

Mabogany     

Bms^lay  or  bastard  mahogany 

Apple 

Bloodwood 

Tallow- wood. 

Gnm 

Bloegnm      

Floodedgam 

Gray  gum 

Bed  gDm 

White-ribbon  gum 

C«W«igeg«n  

Bine  gnm  or  white  gmn     . . . 

Spotted  gmn 

Broad  leaf  or  stinking  gum 

Peppermint 

Narrow-leaf  peppermint     ... 
Beppennint  or  measmate   ... 

Bladkbntt     

Stringybark 

Black  sally 

Ironbark       


Eucalyptus  sp.  

hemiphloia 

melliodora 

polyanthema 

populifolia 

largiflorens 

,,  and  hemiphloia 

longifolia..., 

resmifera 

botryoides 
stnartiana 
coiymbosa 
microcorys 

species     

saltgna 


tereticomis 


rostrata 

hiemastoma (7)   ... 
pauciflosa 
viminalis. 
maovdata... 

pipeifta 

»> 
amygdalisa  var. . . . 

pilularis 

eugenioides  and  maororrhynoha, 
&c. 

stellulata 

crebra  and  sideroxylon 


•  Usually  known  os^woollybutt. 

Easiest,  hy  a  large  majority  :  Blue  gum,  flooded  gum  {Eucalyptus  saligna), 
grey  and  red  gum  (Eu4)alypius  teretidomis),  mahogany  of  sorts,  apple 
{Eucalyptus  stuartiana),  bloodwood,  tallow -wood,  striugybarks,  ironbarks. 

Practically  equal  division  of  opinion :  Red  or  flooded  gum  {Eucalyptus 
rostrata),  white  and  cabbage  gum,  peppermint,  blackbutt. 

Most  difficult  {by  a  large  majority)  :  Box  of  all  kinds. 

Most  dijfficult  {unanimous  opinion)  :  Spotted  gum,  black  sally. 


Now- 

EUCALTPTS— ^a««W. 

Coaaaon  Name. 

Botanical  Name. 

Number  of 
Votes. 

Apple-tree 

Tmaitiiie    ...         

Bed  or  scrub  box     

Oduingeneral         

Befaror  bnUoak     

ftrcroak      ...           

ftfwtoak     ...          

Ysrnm           

JtfjaU...         ...          

Pine    ...         -•           

wagA...      ...       

floneysocble...           

Angophora  subvekitina 
„        lanoeolata 

Syncarpia  lanrifolia 

Tristania  conferta       

Casuarina  species 

,,          daiica)  &c. 

, ,          Uumnxigfaainiana  . . . 

,,          torolosa  and  suberosa 
Acacia  homalophylla 

,,      pendula          

Frenela  endlicheri  and  robusta 

Geijera  parriflora      

Banksia  integrifolia 



6 
2 
3 
2 
4 
13 
2 

4 
4 
12 
2 
2 
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NoN-EucALTPTB — Most  difficult. 


Common  Name. 


Botanical  Name. 


Number  of 
Votes. 


Tea-trees 

Brash  or  white-box., 

Oaks 

Forest  oak    ... 
Forest  swamp  oak  . 
Coast  swamp  oak    ., 
Wattles 
Brigalow 

Badda  

BUck-bean    ... 

|?g      ; 

Kurrajong     ... 
Stinging-tree... 
Dogwo^ 
Native  ebony 


Melaleuca        

Tristania  conferta 
Casuarina         

,,         torulosa 

„  glauca 

„         stricta 
Acacia 

,,      harpophylla  ... 
Eremophila  mitchelli 
Castanos|>ermum  australe 

Ficus  moiginosa 

Sterculia  mversifolia ... 

Laportea  

Jacksonia  scoparia     ... 


SUMMA-BT. 

Easiest  {unanimous  opinion) : — Apple  {Angophora)^  turpentine,  yarran, 

myall,  pine,  wilga,  honeysuckle. 
By  large  majority : — Oaks  (Casuarina), 
Most  difficult  (unanimous  opinion)  : — ^Tea-trees,  budda. 

•  JEgual  division  of  opinion : — Brush  box. 

JN'oTE. — ^Timbers  receiving  less  than  two  votes  have  not  been  referred  to 
in  the  summarv. 


4.  Whether  yon  consider  trees  shonld  be  sapped  or  simply 

ringbarked. 

It  will  be  seen  that  the  opinions  in  favour  of  sapping  and  ringbarking  are 
practically  identical.     The  actual  numbers  are : — 

In  favour  of  sapping  , 15 

In  favour  of  ringbarking  ...         ...         ...         ...     J5 

Those  who  are  uncertain,  or  who  give  uncertain  replies    3 


Total 


33 


JN'or  are  the  foresters  in  practically  the  same  climatic  districts  unanimous 
as  to  the  best  methods  of  destroying  trees.  "We  must,  therefore,  wait  for 
further  evidence  on  the  subject. 

I  have  tabulated  the  most  obvious  advantages  and  disadvantages  of  the 
two  methods  of  destroying  tree-life,  though,  doubtless,  other  items  might  be 
added. 

Saplings  should  either  be  rooted  up  or  denuded  of  their  bark,  but  never 
chopped  down,  as  that,  or  careless  ringing,  will  invariably  produce  an 
abundant  growth  of  suckers,  as  pointed  out  by  Forester  Macdonald.  Most 
of  the  foresters'  replies  to  this  question  will  be  found  to  convey  useful 
information. 

Bingharhing^Advan  iages, 

1.  Comparative  immunity  from  suckers. 
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Bingharleing — Disadvantages, 

1.  Length  of  time  in  killing  the  tree. 

2.  Not  effective  with  all  trees. 

3.  More  or  less  uncertainty,  as  a  strip  of  undisturbed  bark,  inadvertently 

left,  may  be  sufiicient  to  continue  the  life  of  the  tree. 

Sapping — Advantages. 

1.  Kapidity  of  death  of  tree. 

2.  Grass  comes  sooner. 

Sapping — Disadvantages, 

1.  Liability  to  suckers. 

2.  When  the  trees  are  hollow  there  is  increased  danger  of  their  falling. 

3.  Greater  crop  of  seedlings. 

4.  Often  covers  the  ground  with  leaves  and  twigs. 

NoETH  Coast. 

Forester  Pope,  Murwillumbah. — If  the  trees  are  simply  ringbarked  they 
will  take  longer  to  die,  but  the  probability  is  that  no  suckers  will  follow,  or 
only  a  few,  whereas,  if  sapped,  they  die  immediately — in  a  few  weeks,  or,  if 
the  weather  is  dry,  in  a  few  days.  But  another  evil  appears  in  the  shape  of 
thousands  of  suckers,  which  spring  from  the  stump  below  the  ring,  and  also 
from  the  roots  and  seeds,  caused,  I  presume,  by  the  more  sudden  check,  and 
the  vitality  of  the  sap  still  left  below  having  to  find  an  outlet  somewhere. 
The  seeds,  also,  which  have  fallen  come  up  more  readily  if  the  trees  are 
killed  quickly,  whereas,  in  the  former  case,  with  the  more  gradual  withering, 
the  seeds  are  not  so  much  exposed  to  the  sun,  and  appear  to  rot  vnth  the 
fallen  leaves  and  twigs.  Eingbarking  is  carried  out  in  forest  country  alone. 
I  have  seen  it  tried  on  scrub  trees,  but  without  effect.  The  bark  will  again 
grow,  and  in  a  year  or  two  cover  the  wounds. 

Forester  Huxham,  Grafton. — Trees  should  be  sapped. 

Forester  Mecham,  Bellingen. — In  my  opinion,  sapping  is  most  effective, 
killing  the  timber  very  much  quicker,  and  not  so  likely  to  sucker.  The 
great  difficulty  in  the  North  Coast  districts  is  to  keep  the  undergrowth  down, 
and  I  think  that  by  sapping  at  the  right  time  of  the  year  a  lot  of  that  can 
be  prevented.  From  my  observations  the  hardest  class  of  country  to  deal 
with  in  the  North  Coast  districts  in  the  destruction  of  the  timber  is  that 
known  as  scrubby  forest  country,  where  there  is  a  mixture  of  all  timbers^ 
the  country  generally  being  very  moist,  being  at  the  base  of  the  ridges  and 
along  the  small  creeks. 

Forester  Macdonald,  Kempsey. — The  best  and  most  economical  method  of 
ringbarking  big  trees  is  to  simply  make  a  single  chop  circle  round  the  tree, 
with  a  downward  pressure  of  the  axe,  before  withdrawing  it,  after  each  cut^ 
This  method  of  a  single-cut  ring,  through  bark  and  sap,  makes  a  good 
receptacle  for  the  retention  of  the  rainwater,  which  causes  speedy  decay  of 
the  bark  and  sap  wood  so  cut,  and  consequently  prevents  the  formation  of 
new  bark,  and  the  growth  of  suckers  from  the  stump.  Saplings  should 
either  be  taken  up  by  the  roots,  or  simply  denuded  of  their  bark,  but  never 
chopped  down,  as  tnat  or  a  careless  ringing  will  invariably  produce  an 
abundant  growth  of  suckers. 

Forester  Brown,  Port  Macquarie. — I  consider  sapping  is  the  most  effective, 
if  done  by  cutting  through  the  sapwood,  all  round,  and  giving  the  axe  a 


Digitized  by 


Google 


30  Note9  (m  Bmgiarking  and  Saj^ng. 

"wrench  outwards  before  rmnoving  it,  so  that  the  top  of  the  chop  will  be 
clear,  with  a  space  in  which  the  rain  will  lodge^  to  decay  the  wood  and  bark. 
I  also  consider  that  the  formation  of  the  country  (ridges  or  flats,  Ac),  com- 
bined with  the  quality  and  description  of  soil,  has  a  great  deal  to  do  with  the 
effect  of  ringbarking  on  the  trees,  as  to  the  quantity  of  suckers,  and  the 
length  of  time  the  timber  is  in  dying ;  and  that  the  position  of  the  land, 
whether  facing  the  sun  or  not,  may  make  a  material  difference. 

J.  M*Lennan,  Yarras. — ^Eingbarking  favoured.  If  ringbarked  3  inches 
wide,  and  i  inch  deep,  they  will  die  quickly,  and  not  throw  up  suckers ; 
sapping  not  needed. 

A.  Kennedy. — I  find  that  ringbarking  does  best  on  open  ridges,  about  30 
or  more  miles  from  the  coast,  and  is  most  difficult  to  manage  on  low  flat  land 
and  near  the  coast.  I  And  the  best  method  to  ring*  is  to  chop  with  the 
axe  slanting  downwards,  giving  the  wood  under  the  bark  a  jagged  surface ; 
if  this  is  done  at  least,  i  of  an  inch  deep,  and  continued  right  round  the  tree, 
one  ring  is  sufficient  and  effective  on  any  timber. 

J.  Downes,  Kawdon  Island,  Port  Macquarie  District. — I  have  tried 
ringbarking  in  two  ways — ^viz.,  single  chop,  and  double  chop  ;  I  find  out  that 
the  single  chop  is  the  best,  by  wrenching  the  bark  and  sap  out  when  releasing 
the  axe.  The  single  chop  has  many  advantages  over  the  double  chop, 
not  only  is  it  cheaper,  but  more  effective.  There  is  not  so  much  suckering 
in  single  as  in  double  chop,  the  reaaon  being  that,  the  rain  water  runa  down 
the  tree  into  the  cut,  which  is  half  perpendicular  and»rots  the  sap  and  kilk 
the  tree  above  and  below  the  ringing.  The  double  chop  is  done  by  choppiog 
a  ring  round  the  tree  in  two  chops,  top  and  bottom  about  2  inches  wida. 
The  top  chop  is  half  perpendicular,  while  the  bottom  one  is  horizontal,  thus 
liberating  the  chip.  The  horizontal  or  bottom  chop  does  not  disturb  the 
bark,  and  rain  cannot  get  at  the  sap,  and  only  kills  the  tree  above  the  ring. 
I  prefer  single  chop  ringing  to  sapping. 

Forester  Budder,  Booral. — The  hard-killing  trees  should,  I  think,  be 
sapped.  Trees  sapped  often  die  in  a  week  or  two,  while  ringbstrked  trees  may 
survive  over  a  year.  I  am  inclined  to  think  that  the  latter,  when  the  trees 
die  are  the  least  inclined  to  sucker.  Eingbarking  will  not  kill  Swamp 
Oaks. 

CeNTEAL    C0A.ST. 

Forester  Cobcroft,  Singleton. — ^Eingbarking. 

Forester  Martin,  Gosford. — Eingbarking ;  a  girdle  of  bark  a  foot  wide, 
leaving  the  sap  wood  clean  and  bare.  Sapping  gives  the  quickest  result, 
but  is  often  attended  with  suckers,  and  when  the  trees  are  hollow,  will  cause 
them  to  fall.  The  country  suitable  for  ringbarking  is  open  forest  without 
undergrowth,  timbered  with  box,  apple-tree,  coolybar,  &c.  Country  thickly 
timbered  with  belar  is  expensive  to  manipulate,  but  gives  good  results ;  but 
Irom  scrubby  country  with  poor  soil,  and  timbered  principally  with  ironbark 
or  stringy-bark,  poor  results  may  be  expected.  The  following  trees  should 
not  be  ringbarked,  as  their  leaves  are  eaten  by  stock  in  hard  times  :  Myall, 
yarran,  supple  jack,  leopard-tree,  rosewood,  mulga,  colaine,  kurrajong,  and 
qnandong. 

Forester  Stopford,  Penrith. — I  am  of  opinion  that  sapping  is  a  far  more 
certain  way  of  destroying  timber  of  any  kind  than  simply  ringbarking. 

•Sap. 

[Note. — The  concluding  portion  refers  to  Mr.  Martin's  experienoe  in  the  western 
<li8tricte.] 
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Ferester  Botton,  Picton. — One  is  a«eflfective  m  the  otlier,  if  done  carefuMr 
at  1^  proper  season,  but  I  consider  sapping  pseferable,  inasmneh  as  it  kills 
the  timber  very  much  quicker,  and  the  grass  cemes  mueh  sooner.  Bing- 
berkiBg,  if  possible,  should  be  done  in  rainy  weather,  as  the  bark  is-  then 
more  eaisily  removed,  and  it  should  be  done  most  carefully,  for  if  the  least 
pieee  of  bark,  either  inner  or  outer,  be  left,  the  tree  will  lire.  In  July, 
1886, 1  remember  seeing  some  flooded  gum-trees  at  Cox's  Hiver,  which  haefc 
been  rragbarked  in  June,  188&,  and  they  were  still  i^ire,  and  had  no 
afipeanuioe  of  dying.  I  noticed  that  a  small  portion  of  the  inner  bark  had 
teen  left,  and  was  growing  sufficiently  to  keep  the  tree  alive. 

Eorester  Allan,  Milton. — Prom  my  own  observation,  I  am  inclined  to 
fsvoor  ringbarking  as  against  sapping ;  I  have  watched  both  processes.  No 
doubt  sapping  is  very  effective,  and  kills  the  tree  at  once,  but  it  covers  the 
groond  with  debris^  and  the  roots  keep  green  for  a  few  years  throw  out 
shoots,  and  seedlings  spring  up  all  round.  I  may  inform  you  that  there  is 
a  great  diversity  of  opinion  amongst  settlers  as  to  the  best  mode  of  killing 
trees.    Many  ^vour  sapping ;  others  ringbarking. 

Perester  Benson,  Bega. — The  methods  of  killing  trees  are: — {a)  By 
d^ng  through  the  bark  and  sap  of  a  tree  at  a  convenient  height  for  the 
axeman  ;  this  is  called  sapping ;  (h)  Taking  a  belt  of  bark  from  round  the 
tree,  about  lf>  inches  wide ;  (<?)  Cutting  through  the  bark,  about  2  feet  from 
the  ground,  and  then  stripping  the  bark  down  to  the  ground  with  the  hand. 
The  last  two  are  considered  the  best  methods,  as  while  the  trees  take  longer 
to  die  they  throw  no  suckers.  Suckers  are  not  the  only  thing  to  be  considered 
alter  ringing  has  been  completed  (sapping  is  probably  referred  to. — J.H.M.) 
^eedliogB  will  spring  up  as  soon  as  the  timber  is  killed,  and  must  be  looked 
for  and  despotehed  when  they  are  well  up.  Thousands  of  pounds  are  wasted 
in  this  district  through  not  attending  to  the  destruction  or  seedlings,  which 
spring  up  after  the  rorest  timber  has  been  killed,  making  the  land  more 
difficult  and  costly  to  clear  than  it  was  before  any  ringing  was  done.  The 
grass  is  more  plentiful  when  the  trees  are  ringbarlced,  and  becomes  sweeter 
and  more  nutritious  for  stock,  wid  is  consequently  better  for  fattening  and 
dairying  purpoees. 

Forester  Harris,  Queanbeyan. — ^I  consider  trees  may  be  simply  ring- 
hsrked  if  done  at  the  proper  time  of  year,  but  the  bark  should  be  rung  to  a 
width  of  9  or  10  inches.  If  this  is  done  I  am  of  opinion  that  ringing  is  far 
better  than  sapping. 

NOETH   TaBLE-LA^O). 

Forester  Crowley,  Casino. — Timber  rung  in  dry  seasons  dies  off  mueh 
better  than  if  rung  in  wet  ones. 

Forester  Deverell,  Glen  Innes. — I  think  it  is  quite  immaterial  whether  the 
trees  are  ringed  or  sapped  providing  they  are  done  at  the  proper  time,  but  I 
t^Bk  if  anything  ringing  is  the  best  and  most  to  be  preferred,  because  it  is 
more  effectual  in  the  long  run  (with  the  exception  of  gums^  which  should  be 
eertsonly  sapped).  The  branches  when  dead  stand  up  much  longer,  though, 
no  douli,  it  takes  a  tree  much  longer  to  die  when  only  ringed  ;  but  generally 
it  IB  considered  best,  as  the  branches  do  not  fall  so  early  and  thus  encumb» 
the  ground,  while  when  sapped  the  trees  die  much  quicker,  and  is,  in  most 
OMee,  JQst  as  elfective,  only  that  the  top  branches  fall  very  much  qtticke^. 
fiiiigharking  or  satpping  imperfectly  done  ancl  not  attended  to  afterwards  haa 
the  effect  of  increasing  the  number  of  the  saplings  tenfold,  and  encourages-  a 
growth  of  timber  that  cannot  be  matured ;  therefore,  as  this  growth  only 


Digitized  by 


Google 


32  Notes  on  Ringbarking  and  Sapping. 

harbours -rabbits  and  other  noxious  animals,  people  so  offending  ought  to  be 
made  do  it  properly.  If  trees  are  ringed  or  sapped  at  the  proper  time, 
and  then  follows  a  dry  season,  it  will  be  found  very  effective,  much  more  so 
than  if  the  following  be  a  wet  one. 

Forester  Siddins,  Armidale. — I  consider  that  sapping  is  more  effective 
than  ringbarking.  The  latter  can  only  be  done  when  the  bark  strips  clean, 
that  is,  leaving  no  parts  adhering  to  the  sapwood.  If  it  does,  the  bark  will 
grow  over  the  wound  and  the  tree  live.  With  sapping  this  danger  does  not 
exist,  for,  if  properly  done,  circulation  is  completely  cut  off  and  cannot  be 
restored.  This  nas  been  my  experience  since  the  year  1862.  I  may  mention 
that  I  have  found  it  a  mistake  to  cut  too  deep  into  the  wood.  The  thick- 
ness of  an  eggshell  of  the  sapwood  being  disturbed  or  removed  is  quite 
sufficient  to  destroy  the  tree,  and  suckers  are  not  so  likely  to  be  produced. 
When  managing  men  on  whom  dependence  could  be  placed,  I  allowed 
only  one  cut  around  the  tree,  each  blow  entering  part  ot  the  previous  one, 
the  wrist  being  slightly  turned,  caused  the  sapwood  and  bark  to  open  out, 
forming  round  the  barrel  a  sort  of  cut,  into  which  the  water  collected  during 
rain  continually,  decomposing  the  bottom  of  the  wound  and  preventing 
suckers  from  growing.  Killing  the  timber  very  frequently  induces  large 
numbers  of  seedlings  to  spring  up,  the  only  way  to  deal  with  which  is  to 
grub  them  up  when  they  are  about  2  feet  high. 

Forester  Kingsford,  Lismore. — The  practice  of  ringbarking  in  this  district 
is  carried  on  to  a  very  limited  extent  only,  its  operations  being  confined 
almost  entirely  to  some  small  areas  in  the  western  portion,  the  remainder  of 
the  district  being  characterised  by  a  growth  of  scrub  wood  more  or  less 
dense.  Clearing  is  done  in  a  face,  it  being  customary  to  fell  everything 
which  comes  in  the  axeman's  way  during  the  winter  months  in  order  to 
allow  the  timber  time  to  dry  sufficiently  for  firing  in  the  summer.  In  so  far 
as  the  scrub  trees  are  concerned,  I  believe  they  would,  in  a  majority  of  cases, 
be  easily  destroyed  by  ringbarking ;  those  hardest  to  kill — black  bean,  native 
ebony,  &c. — being  very  useful  timbers. 

Forester  Marriott,  Mudgee. — I  am  of  opinion  trees  should  not  be  sapped, 
as  by  so  doing  the  sap  is  simply  driven  back  to  be  thrown  up  elsewhere.  In 
ringbarking,  a  strip  of  about  9  inches  wide  without  touching  the  sap  will 
allow  all  the  sap  circulating  by  means  of  the  sapwood  to  slowly  exude  from 
the  tree  through  the  incision,  instead  of  passing  in  its  natural  course  to  the 
roots,  thus  slowly  and  effectually  killing  the  trees. 

Dbt  Plajk  Cou^fTBT  Mainlt. 

Forester  M*Gee,  Narrabri. — I  consider  that  trees  sapped  are  more  surely 
killed  than  if  ringbarked,  they  also  die  quicker.  I  am  in  favour  of  sapping, 
although  both,  at  times,  prove  equally  effective.  A.  p:reat  deal  depends 
upon  the  season  ;  if  a  very  dry  season,  the  tree  is  generally  easy  to  kill,  and 
vice  versa.  Timber  growing  upon  low  or  swampy  country  is  harder  to  kill 
and  destroy  than  timber  on  hilly  or  undulating  country. 

Forester  King,  Coonamble. — -I  consider  that  it  is  better  to  sap  than  simply 
ring,  for  the  following  reasons,  viz : — First,  if  the  season  is  wet,  and  the 
timber  young  and  healthy,  great  care  is  necessary  in  the  operation  of  ringing, 
or  else  half  the  trees  will  not  die.  Secondly,  when  timber  has  been  sapped, 
the  trees  invariably  die  within  twelve  months,  and,  therefore,  the  roots  decay 
quickly,  so  that,  if  the  land  should  at  any  future  time  be  required  for  agri- 
cultural purposes,  the  process  of  preparing  the  soil  for  the  plough  could  be 
performed  at  a  much  cheaper  rate,  as  timber  trees  only  ringbarked  retain 
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their  yigour  longer,  and  toughen  the  roots.  It  is  the  opinion  of  many  that 
sapped  timbers  die  soon,  and  the  lighter  limbs  fall  off,  and  thus  encumber 
the  ground,  whereas  those  ringbarked  take  longer  to  die,  and  the  tree 
toughens,  and  what  falls  off  acts  as  a  good  manure ;  but  there  is  no  doubt 
that  timber  such  as  budda  should  not  be  sapped,  as  the  timber  grows  thicker 
than  ever.  I  have  seen  budda  timber  that  has  been  felled,  and  the  country 
is  thicker  with  the  trees  than  it  was  before  an  axe  was  put  into  it. 

Forester  Kidston,  Condobolin. — In  answer  to  this  question,  to  which  I 
have  given  much  attention,  I  am  certain  that  the  locality  in  which  timber  is 
growing  has  much  to  do  with  the  growth  of  suckers  after  ringing.  Box 
timber  ringed  to  the  "  red,"  or  permanent  wood,  on  the  level  flats  near  the 
river  (Lacnlan)  seldom  throws  suckers ;  slightly  ringed,  on  the  same  flats, 
suckers  are  certain.  The  very  same  kind  of  box  growing  on  rolling  upland 
country,  and  rung  to  the  "  red  "  or  "  sudden  death,"  as  it  is  called,  invariably 
throws  suckers  abundantly. 

Assistant-Forester  Postlethwaite,  Q-renfell. — I  think  trees  should  be  simply 
ringbarked — that  is,  a  foot,  or  at  least,  8  inches,  of  bark  should  be  stripped 
off.  This  will  prolong  the  life  of  the  tree  to  about  two  years,  but  in  dying 
gradually  the  sap  dies  with  it,  and  fewer  suckers  are  the  result,  as  a  certain 
amount  of  sap  will  rise  through  the  alburnum  to  the  upper  bark,  whereas,  if 
sapped,  the  sap  gets  a  sudden  check,  and  will  sprout  with  greater  vigour. 
Saplings  are  more  diflScult  to  manage  than  mature  trees  ;  if  very  small,  say 
up  to  8  inches  in  diameter,  they  cannot  be  rung,  but  are  generally  cut  down, 
and  then  suckers  spring  up  without  fail.  I  do  not  approve  of  saplings  of 
this  size  being  interfered  with,  for  I  know  of  no  remedy  against  sucKers,  for, 
if  they  are  cut  off,  they  will  only  put  out  again  lower  down  till  they  come 
from  the  butt ;  in  that  case  grubbing  is  the  only  plan.  In  ringbarking,  every 
cut  of  the  axe  should  be  downwards,  and,  while  making  the  lower  cut,  the 
handle  should  be  pressed  outwards  each  blow,  so  as  to  loosen  the  bark,  and 
being  cut  as  stated^  will  form  a  sort  of  cavity  or  cap  to  hold  the  water  (rain) 
that  runs  down  the  trunk,  and  thus  helps  to  cause  decay.  April  is  the  best 
month  for  cutting  suckers.  I  cannot  give  the  reason,  but  this  is  what  I  have 
found  to  be  the  case.  If  suckers  are  left  too  long  before  they  are  destroyed, 
and  too  large  to  split  off  the  stump,  the  tree  should  be  ringbarked  again 
below  the  suckers*;  this  will  prevent  the  ground  being  covered  with  dead 
sticks. 

Forester  Taylor,  Wagga  Wagga. — By  all  means  sapped,  in  either  of  the 
two  ways,  namely,  cutting  with  an  up  and  down  stroke,  taking  the  piece 
clean  out  to  the  heart-wood,  or  else  two  deep  frill  rings  4  inches  apart. 
Down-stroke  clean  to  the  heart-wood  overlapping  each  cut,  so  as  to  leave  • 
no  sapwood  that  is  not  severed,  then  an  outward  pressure  with  the  axe 
handle. 

The  difference  between  the  two  methods  speak  for  themselves.  First,  the 
clean  up  and  down  cut  leaves  no  lodgment  for  the  rain  water,  while  the  frill- 
cut  leaves  a  cup  or  basin  around  the  base  of  the  tree  which  retains  all  the 
rain  water  that  runs  down  the  tree,  thereby  causing  the  bark  in  a  great 
measure  to  rot  and  peel  off,  which  presents  the  growth  of  suckers  con- 
siderably. 

The  taking  off  a  foot  of  bark,  which  is  termed  ringbarking,  without  it  is 
done  just  when  the  sap  is  in  full  flow,  is  next  to  useless  on  many  kinds  of 
timbers,  notably  the  red  gum,  yellow  box,  messmate,  &c.,  and  the  fine  fibres 
or  threads  of  bark  which  are  left  adhering  to  the  tree  very  soon  unite  and 
then  form  a  thin  covering  of  new  bark,  so  that  when  large  blocks  of  land 
are  to  be  operated  upon  it  is  impossible  to  ring  all  the  timber  during  this 
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time  that  the  sap  is  flowing  freely ;  further,  o^er  every  20  miles  of  coimtary 
the  seaeon  varieB,  aiid  in  some  districts  where  the  tviiifall  is  amall  and 
uncertain  1^  sap  rises  with  the  autumn  rains  freer  than  it  does  with  the 
spring  ndns. 

MUBJUTMBIDaSE  AND   MUBBAT. 

Inspecting  Forester  Hanton,  Moama. — The  question  of  ringharking  timber 
waan  Orown  lands,  I  l^unk,  should  be  oonsideored  under  two  heads :  First, 
tiae  destruction  of  like  natural  f  arests  by  the  process  of  ringbarking  with 
the  object  of  rendering  the  «oil  mosB  suitable  for  pastoral  purposes  hj 
increamng  the  production  of  grass ;  secondly,  ringbarking  the  useiess  trees 
wit^  a  Tiew  of  improving  the  oondition  and  growth  of  others. 

I  am  utterly  opposed  to  the  system  of  decoying  the  natural  foBests  ia 
the  extensive  manner  that  it  is  being  carried  on  in  this  district,  as  the  extent 
of  untimbered  country  is  very  large,  and  fully  as  much  timber  has  already 
been  detftroyed  by  ringbarking  as  I  deem  advisable  on  Orown  landfi,  ei^e- 
ciaHy  when  tihe  large  aHenations  of  land  that  have  already  and  are  takmg 
place,  is  taken  inix)  consideration,  as  the  alienation  of  land  virtually  aneans 
the  "total  destruction  of  the  timber.  In  the  course  of  a  short  time,  an 
nearly  all  the  alienated  land  the  tmiber  will  be  destroyed,  and  1^  population 
will  lae  thrown  entirely  upon  Crown  lands  for  their  future  supply  of  timber 
for  railways,  bridges,  fencing,  building,  and  even  fuel. 

The  destriKstion  of  the  forests  of  this  district  has  been  earned  on  at  an 
ufipreoedented  rate,  and  I  cannot  but  think  that  in  the  not  -^ery  diitazLt 
firture,  when  this  district  shall  become  populated,  that  the  wasteful  destmo- 
taon  of  its  timber  will  be  looked  upon  as  a  national  calamity. 

Under  the  circumstances  above  stated  I  would  certainly  recommend  that 
no  future  permissions  should  be  given  to  ringbark  timber  upon  Crown  lands 
in  this  district.  I  think  that  no  objection  should  be  raised  to  tdie  destruction, 
under  proper  supervision,  of  ^ine  scrub,  mallee,  and  other  useless  flcrubs. 

Witn  reference  to  ringbar^g  the  nseless  trees  and  thinning  the  saplings 
witb  liie  object  of  improving  the  condition  and  growth  of  odiers,  I  think 
that  ringbarking  witib  this  object  could  not  be  judiciously  entrusted  to  tioye 
pastoral  lessee  of  the  land  to  carry  out. 

Forester  Condell,  Narrandera. — My  experience  is  that  simply  ringbarking 
is  the  most  effective,  as  I  find  that  trees  sapped,  although  killed  n:iere 
suddenly,  are  much^more  liable  to  throw  out  shoots.  Timber  ringbaiied 
during  the  months  specified,  although  it  takes  longer  to  die,  seldom  throws 
out  any  shoots. 

Forester  Wilshire,  Deniliquin. — By  simply  ringbarking  you  tike  lang«p 
to  destroy  the  tree,  but  you  gradually  exhaust  the  sap,  and  this  prevents  a 
growth  of  suckers,  and  it  hardens  the  wood  and  prevents  it  falung  on  the 
ground  for  many  years.  Eed  gum  requires  to  be  well  sapped,  otherwise  the 
sap  runs  and  forms  a  new  bark.  When  an  old  gum-tree  is  destroyed, 
hundreds  of  seedlings  at  once  grow,  and  it  would  be  an  immense  advantage 
if  all  the  old  useless  gum-trees  were  destroyed  on  all  the  f  orei^  reserves  in 
this  district,  as  seedHngs  would  take  their  place  by  thousands,  and  they 
could  then  be  thinned  when  at  a  proper  stage  of  growth. 

Forester  (xuilf  oyle,  Moama. — I  have  long  been  convinced  that  the  safest 
and  best  process  is  ringbarking.  The  trees  may  take  longer  to  die,  it  is  true, 
but  then  they  die  to  the  roots.  On  the  other  hand,  re  **  sapping,"  it  is,  in 
my  opinion,  a  far  more  elaborate  and  tedious  process,  and,  in  dealing  with  a 
large  area,  would  prove  to  be  most  expensive  and  less  effective.  I  have,  in 
the  course  of  my  experience,  extending  over  many  years,  observed  scores  of 
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instances  of  trees  actually  recovermg  themselves  after  having  heen  "  sapped  *  * 
or  **  gapped "  by  the  downward  ctrt.  Suckers  and  shoots,  too,  have  oeen 
more  nnmerons  in  the  case  of  box-trees  when  treated  in  this  way.  In  the 
system  of  ringbarking,  should  sprouts  or  shoots  or  suckers  appear,  a  thing 
which  is  sure  i;o  occur  no  matter  which  system  is  adopted,  they  should  be 
knocked  or  "  scalped  "  off  (not  cut)  when  a  foot  or  so  in  length.  To  merely 
cut  these  shoots  is  to  make  them  grow  the  stronger  and  give  endless  trouble, 
becsuse  the  operation  has  to  be  repeated  over  and  over  again,  like  the 
pruning  of  a  fruit-tree.  Of  course  it  may  be  necessary,  in  nine  cases  out  of 
ten,  to  repeat  the  so-called  "  scalping,*^  but  then  there  is  the  satisfaction  of 
knowing  that  the  death  of  the  tree  is  a  certainty.  I  do  not  think  it  is  ever 
wise  to  cot  far  into  tbe  sapwood  or  cambium  layer.  Either  one  method  or 
the  other  should  be  strictly  adhered  to.  The  bark  should  be  stripped  to 
(say)  a  foot  in  width. 

Forester  Payten,  Corowa. — ^To  effectually  destroy   trees  the   sapwood 
should  be  cut  through,  and  all  cuts  with  the  axe  made  downwards. 


AIbo,  flsy  otliOT  information  that  may  be  usefnl  to  the  De^paitment, 
especiaJfy  the  effbct  of  riag'liarldiig  in  Ute  grasses. 

Tbe  replies  to  this  question  are  very  unanimous,  several  of  them  inter- 
eettog,  and  will  repay  thoughtful  perusal.  There  can  be  no  doubt  that  the 
effect  of  depriving  the  trees  of  lire,  whether  by  ringbarking  or  sapping,  is 
to  increase  the  quantity  and  to  improve  the  quality  of  the  grasses,  and  Mr. 
Biddrns  gives  a  specific  instance  of  improved  grass  value  in  the  Hunter  Eiver 
district.  The  improvement  is  unmistakable,  but  Mr.  Martin  points  out  that 
(in  iris  opinion,  at  least)  this  Is  not  lasting,  stating  that  after  about  four 
years  it  will  gradually  decrease,  but  the  quantity  of  grass  will  always  be 
equal,  if  not  more  than  equal,  to  that  imder  live  trees. 

At  the  same  time,  indiscriminate  ringbarking  is  a  great  mistake.  Some 
Bheltsr  is  always  required  for  tftock,  and  some  thought  requires  to  be 
exercised  as  to  the  best  trees  and  best  situations  for  shade  and  wind-breaks. 

Some  foFesters  go  into  the  effect  of  ringbarking  on  the  flow  of  water  in 
natural  watercourses,  three  who  refer  tothismatter  specifically  stating  that  it 
iocreaees  the  flow  of  water,  while  a  fourth  inclines  to  an  opposite  view. 
There  is  quite  a  voluminous  literature  on  this  subject  already,  and  we  hope 
to  discuss  it  in  the  pages  of  the  Gazette  at  some  future  date. 

Forester  Pope,  Murwfllumbah. — The  effects  of  ringbarking  are  in  every 
case  boBefioial,  both  to  the  laud  and  the  grasses,  especially  to  the  latter. 
Grass  will,  as  a  rule,  begin  to  grow  as  soon  as  the  trees  die,  in  places  where 
no  grass  ever  grew  before,  and  the  quality  is  always  improved.  The  grasses 
are  usually  oearse  and  sour  when  the  timber  is  among  ^em.  **Blady'' 
grws,  which  is  of  bo  use  whatever,  as  horses  and  cattle  will  not  eat  it,  dis- 
amears  aHoeetlier  in  two  or  three  years  aft«r  ringbarking. 

Forestor  Huxliam,  Orafton. — Bingbarkmg  generally  increases  the  growth 
and  improves  the  nature  of  grasses ;  it  also  increases  the  flow  of  water. 

'BareBter  liecham,  BelKngen. — There  is  no  doubt  as  to  the  benefit  derived, 
botli  in  increasing'^  growth  and  sweetening  the  grasses. 

Forester  Maedmndd,  Kempsey. — Doubtless  the  grazing  capacity  of  forest 
knd  nuty  be  mtftenally  iniproved  both  in  quantity  and  quality  of  the  grasses 
by  ringbnEkiog,  but  it  diould  be  remembered  that  an  injudicious  destruction 
«t -die  forest  may  aho  materially  injure  the  drought-resisting  ct^bflities  of 


Digitized  by 


Google 


36  Notes  on  Ringharking  and  Sapping. 

the  land,  as  a  certain  provision  for  shelter  appears  necessary  for  both  animal 
and  vegetable  life.  The  best  grazing  country  I  have  seen,  supporting  stock 
in  all  seasons,  is  undulating  country  interspersed  with  belts  and  groups  of 
timber. 

Porester  Brown,  Port  Macquarie. — Ringbarking  or  sapping  timber  appears 
to  have  a  beneficial  effect  upon  the  grasses  by  improving  and  sweeteniug 
them,  also  by  increasing  the  quantity.  I  consider  wholesale  ringbarking  is 
not  advisable,  as  I  cannot  think  the  good  effect  on  the  grass  will  be  lasting ; 
but  think  that  killing  all  useless  timber-trees  so  as  to  leave  from  twelve  to 
eighteen  trees  on  an  average  to  each  acre  for  shade  and  wind-breaks,  would 
have  a  more  lasting  benefit  on  the  grasses. 

Angus  Kennedy,  Port  Macquarie. — I  find  that  ringbarking  doubles  the 
stock-carrying  capabilities  of  land  in  these  rivers  where  effectually  done. 

J.  M*Lennan,  Yarras. — All  grasses  grow  stronger,  and  the  good  kinds 
become  sweeter  and  better,  the  bad  ones  becomes  more  aggressive  such  as 
foxtail,  sword  tussock,  and  blady  grasses  on  ridges  and  flats.  Gullies  wash 
out  badly  after  ringbarking,  and  boggy  or  wet  patches  appear  on  the  sides 
of  the  ridges,  but  the  supply  of  water  is  more  permanent  aiter  ringbarking. 
On  my  place  I  could  not  notice  any  difference,  on  ridges,  or  flats,  or  rich,  or 
poor  soil,  only  the  white  clover  spreads  with  greater  freedom  now,  and  the 
rich  ground  throws  off  more  wild  and  useless  rubbish,  and  more  good  grass. 

Porester  Eudder,  Booral. — ^The  effect  of  ringbarking  or  sapping  in  a 
general  way,  especially  .on  undulating  and  ridgy  land,  is  greatly  to  improve 
the  pasture,  but  not  in  all  cases.  On  rich  flats  and  gullies  the  timber  should 
not,  as  a  rule,  be  destroyed,  as  it  induces  a  very  rank  growth  of  coarse 
tussocky  grass  of  no  value  ;  in  this  way  some  of  the  richest  of  the  land  is 
made  valueless.  The  undergrowth,  i,e.^  scrub  and  smaller  trees,  should  be 
kept  down  ;  but  large  shady  trees — not  too  thick  on  the  ground — should  be 
left,  as  they  suck  up  redundant  moisture,  and  help  to  keep  down  the  coarse 
worthless  grass. 

Porester  Cobcroft,  Singleton. — Bingbarking  always  improves  the  land 
and  grass. 

Porester  Martin,  Grosford. — The  general  effect  of  ringbarking  trees  in 
suitable  country,  is  to  improve  both  the  quality  and  quantity  of  the  various 
grasses  growing  under  and  about  them.  The  death  or  the  tree  gets  rid  of 
shade,  and  does  not  interfere  with  the  action  of  the  sun  on  the  earth,  and 
that  which  went  to  make  up  the  life  of  the  tree  is  retained  in  the  earth,  and 
is  given  to  the  various  grasses,  stimulating  them  to  vigorous  and  increased 
growth  ;  but  this  stimulation  is  not  lasting,  and  after  about  four  years  will 
gradually  decrease^  but  the  quantity  of  grass  will  always  be  equal,  if  not 
more,  than  under  live  trees.  Ample  provision  should  be  made  for  shade  and 
shelter,  by  leaving  belts  of  live  timber.  It  may  be  of  interest  to  inquire 
whether  stock  diseases  have  or  have  not  increased  since  ringbarking. 

Porester  Stopford,  Penrith. — The  effect  of  ringbarking  or  sapping  on  the 
grasses  is  almost  immediately  noticeable,  and  in  addition  to  supplying  more 
nutriment  to  the  grasses,  and  thereby  increasing  the  growth,  has  also  the 
efiect  of  sweetening  the  herbage,  and  rendering  it  more  palatable  and  beneficial 
to  stock. 

Porester  Botton,  Picton. — ^There  is  no  doubt  that  ringbarking  or  sapping 
has  the  effect  of  producing  a  much  larger  quantity  of  grass  whicn  is  sweeter, 
and  has  quite  three  times  the  fattening  qualities  of  grass  on  country  not 
ringbarked,  in  fact,  for  either  grazing  or  agricultural  purposes,  countrjr  not 
ringbarked  is  useless.  It  is  said  that  ringbarking  decreases  the  ramfall 
considerably,  but  in  my  district  I  have  not  found  it  so.     However  I  have 
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frequently  seen,  in  places  where  ringbarking  has  been  done,  spriogs  appear  in 
localities  formerly  dry,  and  sluggish  springs  run  freely,  giviag  a  good  supply 
of  water. 

Forester  Allan,  Milton. — The  effect  of  ringbarking,  or  sapping,  is  very 
marked  in  the  growth  of  the  grasses ;  it  becomes  thicker,  sweeter,  and  more 
fattening  for  stock.  The  Braidwood  district  is  an  example  of  what  ring- 
barking and  sapping  have  done  for  the  improvement  of  grasses. 

Forester  Harris,  Queanbeyan. — ^The  effects  of  ringbarking  on  the  grasses 
is  very  marked  ;  it  produces  a  more  luxuriant  growth,  and  at  the  same  time 
a  far  hardier  grass,  whilst  the  ordinary  kangaroo-grass  growing  in  the 
district  would  be  killed  by  the  frost.  This  only  applies  to  ground  of  good 
qnality,  or  fairly  so,  but  on  strong  barren  country,  ringbarking  does  not 
produce  such  good  results,  the  grass  apparently,  after  a  year  or  two,  dying 
away  again.  Hingbarking  also  has  the  effect  of  drying  up  the  ground 
considerably,  and  I  have  noticed  that  where  it  has  been  carried  out  to  any 
great  extent,  the  rainfall  is  not  nearly  so  large  as  in  more  timbered  country. 

Forester  Crowley,  Casino. — Certainly  ringbarking  improves  the  country 
as  far  as  grass  is  concerned ;  the  grass  is  much  better,  and  thicker,  and  has 
more  substance.  In  flat  country  in  this  district,  when  the  soil  is  much 
poorer,  the  carrying  capabilities  after  being  rung  are  three  to  one,  and  stock 
are  kept  in  much  better  condition.  Ringbarking  indiscriminately  is  a  great 
mistake,  as  stock  want  shelter  in  summer  as  well  as  winter. 

Forester  Deverell,  G-len  Innes. — There  is  no  doubt,  in  my  mind,  that  ring- 
barking properly  carried  out  very  considerably  increases  the  grazing  capabili- 
ties of  the  land ;  in  fact,  it  not  only  improves  the  quality,  and  increases  the 
quantity,  but  it  makes  the  hitherto  ary  gullies  run,  and  often  contain 
permanent  wdter.  In  ringed  timber  the  grass  springs  much  earlier,  but, 
again,  it  dies  off  much  quicker  in  dry  weather.  In  conclusion,  I  think  great 
care  should  be  taken  in  reporting  and  inspecting  on  application  for  ring- 
barking, and  I  certainly  should  suggest  that  owners  of  conditional  pur- 
chase leases  should  not  be  allowed  to  ringbark  indiscriminately,  as  I  have 
known  cases  where  the  above  have  been  taken  up  simply  to  destroy  the 
timber  (it  being  the  only  timber  in  that  part),  so  that  it  could  not  be  used 
for  building  purposes,  and  thus  the  neighbouring  land  could  not  be  taken  up, 
as  timber  was  too  expensive.  Again,  it  is  a  shame  to  see  some  places  entirely 
denuded  of  their  timbers,  utterly  regardless  of  value  for  shade,  shelter,  beauty, 
or  market,  by  indiscriminate  ringbarking. 

Forester  Siddins,  Armidale. — The  effect  upon  the  grasses  is  to  sweeten 
and  increase  them  gradually.  An  entire  change  of  kinds  is  produced  ;  also 
artificial  grasses  are  induced  to  grow  without  cultivation  on  the  richer  soils 
in  this  district,  immediately  after  sapping  has  been  done.  White  clover 
increases  rapidly,  and  rye  also  spreads  to  a  considerable  extent.  The  benefit 
of  the  improved  food  to  stock  is  remarkable.  As  an  instance  of  the  increased 
grazing  and  fattening  results  produced  by  sapping,  I  may  be  permitted  to 
mention  one  case  that  came  under  my  immediate  notice.  In  the  year  1860 
the  late  Hon.  James  White  purchased  the  Martindale  Estate  on  the  Hunter, 
for  the  purpose  of  breeding  store  cattle  to  supply  his  fattening  stations, 
the  herd  at  the  time  of  purchase  mustering  about  1,800  head,  which  were 
feeding  over  about  40  square  miles  of  country.  Shortly  after  delivery  being 
taken  the  property  was  fenced,  and  the  stock  confined  to  a  very  much  smaller 
area.  At  this  time  it  was  very  unusual  to  find  a  bullock  fit  for  beef,  and 
almost  impossible  to  get  one  suitable  for  market,  a  few  cows  (not  more  than 
100)  being  fit  for  that  purpose  in  the  year.  In  1862,  Mr.  Thomas  Hunger- 
foid  commenced  sapping,  Mr.  White  following  his  example,  which  was 
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continued  until  the  whole  of  the  property  wae  operated  upon.  The  improve- 
ment in  the  grass  was  noticeable  within  six  months  of  the  operation  being 
done,  and  continued  up  to  the  time  of  my  leaving  in  1876,  the  carrying 
capacity  being  then  increased  to  over  3,000  head,  and  the  average  number  of 
fat  bullocks  sold  annually  was  1,000,  the  quality  of  the  cattle  being  superior 
to  the  bulk  of  stock  landed  in  Sydney  from  Liverpool  Plains  or  elsewhere. 

Forester  Kingsford,  Gunnedah. — Beyond  a  doubt,  ringbarking  is  the  means 
of  causing  the  better  class  of  grasses  to  grow  where  formerly  nothing  but 
the  coarse  native  grasses  were  found,  besides  sweetening  the  ground 
generally,  but  where  carried  on  to  too  great  an  extent  the  grass  is  more 
liable  to  become  injured  in  the  event  of  frost. 

Forester  Marriott,  Mudgee. — The  grass  of  good  country,  with  deep  soil,  is 
always  improved  by  ringbarking,  but  on  poor  and  shallow  soils,  grasses 
sheltered  by  the  timber,  stands  longer,  being  liable  to  dry  up  quickly  when 
exposed.  On  plains  ,  likely  to  suffer  from  drought,  timber  should  be  preserved 
or  only  a  judicious  thinning  out  allowed. 

Forester  M*Gee,  Narrabri. — ^The  effect  of  ringbarking  or  sapping  is  most 
beneficial  upon  grasses  of  all  kinds,  causing  a  more  abundant  crop  and  a 
greater  variety,  the  quality  being  superior  in  every  way.  I  am  not  in  favour 
of  wholesale  and  indiscriminate  riqgbarking.  Eingbarking  or  sapping  in 
heavily  timbered  country  causes  the  land  to  be  moist,  and  retains  moisture 
longer,  and  in  some  cases  it  produces  surface  springs  of  water,  which  are 
more  or  less  permanent. 

Forester  King,  Coonamble. — There  is  complete  proof  that  the  ringbarking 
of  average  timber  considerably  improves  the  grazing  capabilities  of  the  land, 
always  taking  into  consideration  that  certain  trees  should  be  left  for  shade, 
shelter,  <&c. 

Forester  Kidston,  Condobolin. — The  effect  of  ringbarkinuf  on  the  grasses 
is  immediate  and  unmistakable,  the  thicker  the  timber  killed  the  greater 
the  benefit,  up  to  quadrupling  or  more  the  grazing  capability. 

Assistant  Forester  Postlethwaite,  Grenfell. — Eingbarking  will  enhance 
the  growth  of  all  grasses,  and  I  do  not  see  much  difference  in  the  growth 
whether  the  timber  is  sapped  or  merely  ringbarked.  It  also  makes  the 
herbage  sweeter,  and  stock  prefer  it  to  grass  grown  in  green  timber ;  this  I 
have  proved,  for  I  have  seen  a  paddock,  half  only  of  which  was  ringbarked, 
and  the  sheep  kept  in  the  rung  timber  till  the  grass  was  quite  e]diausted 
before  going  into  the  green  timber. 

Forester  Taylor,  Wagga  Wagga. — ^The  effect  of  ringbarking  upon  the 
grasses  is  first  to  cause  the  wiry  sapless  grasses  to  die  out,  then  the  classes 
of  new  grasses  are  sweeter,  quicker  grown,  denser,  and  more  nutritious  and 
lasting,  caused  by  the  effect  of  the  sun  and  light  drawing  the  moisture  nearer 
the  surface.  It  must  be  borne  in  mind  that  the  aspect,  altitude,  and  varia^ 
tions  of  climate  all  cause  apparent  effects  upon  ringbarked  timber ;  also  the 
westerly  winds  during  the  summer  months. 

Inspecting  Forester  Manton,  Moama. — There  is  no  doubt  that  ringbarking 
has  a  great  effect  in  the  more  abundant  production  of  grass. 

Forester  Condell,  Narrandera. — The  ringbarking  of  timber  I  find,  from 
my  experience,  has  a  very  great  effect  for  good  as  regards  the  growing  of 
tJie  grass,  as  ringbarked  country  grows  splendid  crops  of  grass,  whereas  you 
will  fiod  the  country  in  its  natural  state  as  regards  timber  alongside  the  ringr 
barked  country  without  a  vestige  of  grass  on  it. 

Forester  Wilshije,  Deniliquin. — By  ringbarking  the  grass  does  not  come 
nearly  so  soon  as  by  sapping.     Most  of  the  box  timber  in  this  district  has 
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been  sapped,  and  tHe  pastoralists  and  selectors  hare  now  great  difficulty  in 
getting  rid  of  the  suckers  and  also  the  box  seedlings  in  moist  ground. 

Forester  Guilfoyle,  Moama. — As  regards  ringbarking  on  the  grasses,  it  is  a 
fact  that  in  some  of  the  thickly  timbered  country  of  this  district,  after  a 
euccessful  ringbarking,  and  the  treea  have  withered  for  (say)  eighteen  months 
or  BO,  is  a  pleasure  to  look  at  places  where-  a  blade  of  grass  could  scarcely  be 
Tisible  heretofore,  now  clothed  with  a  dense  carpet  of  green.  The  grasses 
spring  up  like  magic  ;  in  fact,  as  if  sown  by  hand. 

Porester  Payten,  Corowa. — 'Ringbarking  has  a  wonderful  effect  upon 
grasses  and  herbage.  I  have  noticed  land  prior  to  the  trees  having  been 
ringed  thereon  that  the  roots  of  grass  and  herbage  were  very  scant,  but  in 
about  two  years  after  the  trees  were  destroyed  the  grass  and  herbage  could 
have  been  mown. 

Bibliograpky  of  Bingbarking. 

Moeh  valuable  information  on  the  above  subject  is  contained  in  pro- 
eeedings  of  societies,  official  reports,  and  in  miscellaneous  works.  The 
botttoiat  proposes  to  publish  a  bnef  bibliography  of  ringbarking  in  the  pagBB 
«f  the  Gazette,  and  readers  are  asked  to  kindly  favour  the  Department  with 
reierenew  to  any  publications  on  the  subject. 
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The  Orpington. 

The  breed  with  which  I  propose  to  deal  in  the  present  article  occupies  in 
England  a  similarly  unique  position  to  the  Australian  game  on  this  side  of 
the  equator,  as  bein^  the  only  breed  actually  and  successfully  produced 
there.  This  is  peculiarly  remarkable  from  the  fact  that  English  fanciers 
have,  almost  without  exception,  been  able  to  considerably  improve  any  breed 
of  fowl  which  has  passed  through  their  hands,  even  those  originating  in 
America,  the  home  of  the  majority  of  new  breeds.  "Without  going  into 
foreign  matter,  this  fact  appears  to  be  very  characteristic  of  the  two  peoples, 
and  what,  upon  consideration,  might  have  been  expected  from  the  "  push"  of 
Americans,  as  opposed  to  the  deliberate  and  conservative  nature  of  English 
people  and — may  I  be  permitted  to  add — of  New  South  Welshmen. 

It  is  also  interesting  to  note  that  the  objects  which  the  originator  had  in 
view — hardiness  and  economic  value — have  undoubtedly  been  achieved. 
The  originator,  Mr.  Cook,  of  Orpington  House,  St.  Mary  Cray,  Kent,  first 
crossed  large  Minorca  cocks  with  black  "sport"  hens  of  the  Plymouth  Rock, 
and  then  bred  selected  pullets  resulting  from  this  cross  with  clean-legged 
Langshan  cocks,  fixing  finally  the  desired  characteristics  by  selection  and 
the  provision  of  unrelated  strains.  The  result  of  these  operations  may  be 
seen  in  the  accompanying  illustration,  which  was  drawn  specially  for  this 
article  by  Mr.  E.  M.  Grosse,  from  two  birds  in  the  possession  of  Mr.  J.  E. 
Pemell,  of  Randwick,  both  of  which  have  obtained  '*  firsts  "  in  Sydney  and 
Melbourne. 

The  slight  economic  value  attaching  to  the  usual  run  of  feather-legged 
birds  first  called  my  attention  to  the  Orpington,  as  one  which,  while 
possessing  all  the  handsome  appearance  of  the  Langshan,  appeared  to  me 
more  like  the  business  bird.  I,  therefore,  obtained  a  setting  of  eggs,  which 
all  hatched  out,  and  I  saved  eleven  hardy  chicks  in  a  very  trying  season. 
The  youngsters  were  not  the  slightest  trouble;  they  grew  rapidlv  and 
feathered  quickly.     I  thought  at  first  that  the  amount  of  white  they  sliowed 

fortended  something  wrong,  but  find  that  this  is  characteristic  of  t£e  breed, 
felt  fairly  satisfied  as  to  their  hardiness,  but  shortly  afterwards  had  ample 
proof  of  it.  I  had  occasion  to  change  my  place  of  residence,  and  owing  to  a 
variety  of  circumstances  was  unable  to  provide  comfortable  quarters  for  my 
birds  during  the  whole  of  last  winter.  The  Orpingtons  went  through  rain, 
frost,  and  general  discomfort  without  a  sign  of  ill-health ;  in  fact,  they 
appeared  rather  to  like  it,  and  the  pullets  started  to  lay  early  in  August. 
As  they  were  not  hatched  out  until  the  middle  of  the  previous  December, 
they  were  laying  at  8^  months  old,  and  when  frosts  where  I  reside  are 
nothing  like  over. 
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"Bearing  these  facts  in  mind,  I  determined  to  take  an  opportunity  of 
getting  Mr.  Pemell's  opinion  regarding  them,  and  while  the  picture  waa 
being  drawn  I  had  several  opportunities  of  doing  so.  As  is  known,  Mr, 
Pemell  ia  an  experienced  breeder  of  manj  varieties,  and  speaking  of  the 
Orpington  he  considers  it  to  be  the  best  all  round  fowl  he  has  ever  kept.  He 
holds  a  decidedly  adverse  opinion  to  the  introduction  of  the  rose  comb,  on 
the  ground  that  this  introduces  a  difficulty  in  breeding,  which  is  outside  the 
original  intention.  Mr.  Cook  admits  that  his  object  was  to  produce  a  self-« 
coloured  bird,  with  no  point  requiring  any  particular  care  in  breeding,  useful 
both  as  a  layer  and  a  table  bird.  These  qualifications,  Mr.  Pemell  contends, 
exist  to  the  full  in  the  single-combed  bird,  and  therefore  the  rosecomb  is  an 
unnecessary  and  detrimentol  innovation.  In  this  opinion  I  cordially  agree 
with  him.  Unless  a  rosecomb  is  almost  perfect  it  is  anything  but  pretty, 
while  the  neat  single  comb  appears  to  me  to  be  exactly  suited  to  the  general 
style  of  the  bird.  It  is  often  remarked  by  the  Langshan  breeder  that  the 
Orpington  is  only  a  clean-legged  Langshan,  to  which  I  reply  that  to  that 
extent  it  is  an  improvement,  as  there  is  to  me  no  particular  beauty  in  a  few 
straggling  and  usually  dirty  feathers  on  a  bird's  legs  or  feet. 

The  particular  claims  of  the  Orpington  are  that  it  combines  the  good* 
laying  qualities  of  the  Minorca — the  eggs,  however,  being  brown-tinted — • 
with  the  weight  of  flesh  common  to  the  Plymouth  Bock,  added  to  which 
the  whole  black  feathering  makes  it  an  easy  bird  to  breed.  They  have  a 
white  skin  and  flesh,  the  latter  being  very  fine,  and  tasting  much  the  same 
as  that  of  the  Dorking ;  feather  and  grow  faster  during  the  first  six  weeks, 
and  are  easier  to  breed  true  to  colour  than  the  Plymouth  Eock  ;  lay  rather 
more  eggs ;  are  not  so  liable  to  become  fat  internally ;  and  are  not  such 
persistent  sitters  as  Eocks.  My  experience  of  them  in  this  country  leads  me 
to  admit  all  these  claims,  with  the  reservation  that  I  have  not  found  the 
Plymouth  Eock  a  "  persistent  '*  sitter.  I  must  not  omit  to  add  that  the 
Orpington  appears  equally  contented  and  healthy  whether  in  freedom  or 
confinement,  in  town  or  country.  I  have  not  sufficient  personal  experience 
to  compare  it  with  the  Langshan  as  a  winter  layer,  but  am  informed  that  it 
runs  its  feather-legged  rival  pretty  closely  in  this  respect,  and  there  is  little 
or  nothing  to  choose  between  them  on  the  table.  Under  all  the  circumstances, 
I  feel  perfectly  safe  in  recommending  the  Orpington  as  a  very  desirable 
fowl  to  keep. 

To  enable  would-be  purchasers  to  select  the  right  thing,  I  give  Mr.  Cook's 
description  : — "  The  plumage  should  be  very  glossy  in  both  sexes,  but  more 
particularly  in  the  cock.  The  sheen  should  be  much  the  same  colour  as  a 
^ood  Langshan ;  single  combs,  evenly  serrated  in  both  sexes,  standing  erect 
in  the  cock,  not  large,  but  neat ;  red  face  and  ear-lobes  ;  black  or  dark  legs, 
not  too  long ;  white  toe-nails,  four  toes  on  each  foot,  well  spread  out  from 
each  other.  The  hen's  comb  may  fall  a  little  to  one  side  if  it  is  evenly 
serrated,  and  without  folds  in  it."  The  cocks  weigh  from  9  to  12  lb.,  and 
the  hens  6  to  8  lb. 

In  addition  to  Mr.  Pemell,  I  find  the  following  breeders  of  Orpingtons  in 
J^ew  South  Wales  .—Mrs.  E.  Graham,  Pive  Dock  ;   Mrs.  W.  H.  Webb, 
BatBnr»t;   Mr.  P.  S.  Grunsell,  Gteulburn;    Mr.  T.  Hall,  Fairfield;  Mr.  C, 
Penrose,  North  Willoughby  ;  Mr.  L.  L.  Eamsay,  Pive  Dock. 
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Directions  for  the  Month  op  Febrfaey. 

Thb  month  of  February  is  generally  exceedingly-  hot  all  orer  the  Colony, 
and  unless  good  showers  of  rain  oceur  the  8;rowiDg  of  vegetables  is  a  scnne- 
what  difficult  matter  where  good  sopplies  ot  water  cannot  easily  be  ohtotaed. 
Howeyer,  frequent  cultivation  in  stirring  the  surface  soil  will  work  wonders. 
At  first  sight  it  seems  perfectly  absurd  to  keep  hoeing  away  on  soil  that 
is  almost  dust,  in  the  hope  of  preventing  evaporation,  but  anyone  who  will 
really  think  and  reflect,  and  make  experiments,  will  find  the  frequent,  almost 
daily,  stirring  up  the  surface  soil  will  have  the  same  effect  as  a  mulch.  It 
should  not  be  difficult  on  any  farm  to  collect  an  excellent  supply  of  Idle 
cU*oppingB  of  cows  and  horses,  which  can  be  used  as  a  thick  mulch.  If  the 
cow-dung  be  spread  in  big  lumps  some  of  it  will  become  as  hard  almost  as 
stone.  This  is  not  desirable,  &)r,  although  it  will  act  admirably  ae  a  muksh^ 
it  would  not  be  advisable  to  dig  it  into  the  ground  after  it  has  served  Man 
purpose  as  a  mulch.  If  water  is  abundant  a  good  supply  of  vegetables-  can 
be  raised.  It  is  not  the  best  practice  to  over-water,  for  tiien  the  vegetables 
are  not  as  good  as  if  the  water  were  supplied  judiciously,  chiefly  in  the  shape 
of  liquid  manure.  In  places  where  water  is  scarce  it  would  be  desirable  to 
save  all  water  that  has  been  used  £op  household  purposes.  This  is  exeeUsnt 
for  the  garden,  and  even  where  water  is  abundant  it  should  be  pre* 
served.  The  loss  annually  from  the  waste  in  an  ordinary  household  is  sur- 
prising when  its- value  as  manure  is  considered.  This  is  one  of  those  littie 
matters  that  deserves  thought,  but  which  is  only  too  often  overlooked! 
In  the  rainy,  moist  parts  of  the  Colony  the  difficulty  of  preventing  the 
growth  of  weeds  is  considerable,  and  sometimes  almost  impossible.  One  of 
the  worst  of  the  weeds  is  the  common  summer  grasSy  Ftmicunu  9tmgwmd&^ 
which  grows  with  wonderful  rapidity,  and  soon  overtops  all  vegetables  if  no* 
prevented.  The  hoes  must  be  kept  exceedingly  daarp^  but  great  cai>e  most 
be  taken  with  their  use,  as  a  mere  txHich  may  destroy  a  vege^le. 

As  seeds  of  many  different  kinds  of  vegetables  should  be  sown  tiua 
month,  in  order  to  nuse  plants  for  transplanting  later  on,  a  good  deal  ofi 
trouble  should  be  taken  to  make  suitable  seed-beds  or  to  prepare  boxes  or 
pots  in  which  to  raise  them.  As  pointed  out  some  months  ago,  a  small  por^ 
tion  of  the  garden  should  be  set  apart  for  raising  seeds.  This  could  be  made 
a  most  useful,  interesting,  and  instructive  place,  where  various  little  experi- 
ments could  be  carried  out,  where  cuttings  could  be  struck,  seedling  fimiiB 
raised,  and  so  on.  The  time  n0ces6ary  to  spend  here  need  not  be  great,  but 
it  would  serve  to  break  the  dull  monotony  of  the  usual  farm  life,  and 
improve  the  mind  by  providing  food  for  thought. 

French  Beans. — These  may  be  sown  during  the  month  as  largely  as  may  be 
considered  necessary.  The  reader's  attention  is  directed  to  an  article  in  this 
Gazette  by  Mr.  Valuer,  showing  the  results  of  some  careful  experiments  made 
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witii  beans.  It  will  be^  seen  that  the  yaxiety  named  Canadian  Wondeir  m  the 
most  profitable  one  to  grow.  It  can  be  higbljrecommended.  A  varietj  named 
S^utton's  Selected  Canadian  Wonder,  raised  in  England,  is  said  to  be  an 
improTement  on  the  Canadian  Wonder.  ''  The  pods  are  of  immense  lengthy 
T&rj  handsome,  and  are  fit  for  nse  several  days  eaiiier  than  that  good  old 
▼arietj,  although  sown  at  the  same  time.''  It  is  not  known  whether  liiifl 
vaiiety  has  yet  been  tested  in  the  Colony. 

Beet^  Bed. — Sow  a  little  seed  in  rows.  Probably  one  row  will  be  sufficient 
at  a  time.  Select  rich  ground,  such  as  had  been  heai^y  manured  &r  some 
previous  crop.  Before  sowing  the  seed  make  a  shallow  drill — say  about  an 
inch  or  so  deep.  If  the  soil  has  been  made  quite  fine  &  driU  can  be  mads 
with  the  forefinger.  Drop  the  seed  in  the  bottom  of  the  drill,  and  if  the  soil 
is  dry,  water  well  before  covering  up,  so  as  to  give  the  seed  a  thorough 
soaking,  and  then  cover  over  with  fine  soil,  and  press  it  down  with  the  back 
of  the  spade.  Always  use  a  line  to  mark  out  the  rows.  A  thick  piece  of 
string  will  serve  the  purpose  well,  and  will  last  for  a  long  time  if  taken  care 
o£  Plants  that  are  growing  should  be  thinned  to  about  9  inches  or  even  te 
12  inches  apart  in  the  rows.  If  the  young  beets  that  are  thinned  out  are  lifted 
with  a  little  care  they  may  be  planted  out  if  required. 

Bmt^  Silver  or  Spinach,  is  an  excellent  vegetable  to  grow.  Sow  a 
little  seed  in  rows,  and  afterwards  thin  out  the  seedlings  when  they  have 
attained  a  height  of  about  2  or  3  inches.  It  may,  perhaps,  be  more  conyenittit 
to  sow  in  a  se^-bed  and  afterwards  transplant  in  much  the  same  manner  as  is 
adopted  for  cabbages,  <&c.  The  soil  for  this  plant  should  be  heavily  manured 
witb  well-rotted,  rich  manure,  for  the  leaves,  and  not  the  root,  is  the  part 
used  as  a  vegetable.  The  rows  in  the  permanent  bed  should  be  about  2  faet 
apart,  and  l^e  plants  should  stand  aoout  2  feet,  or  so,  distant  from  one 
another. 

Borecole  or  Kale  is  best  suited  for  the  cool  parts  of  the  Colony.  It  belongs 
to  the  Brassica  or  cabbage  fkmily.  The  seed  should  be  sown  in  seed  beds  or 
boxes,  and  the  seedlings  afterwards  transplanted.  The  soil  should  be  made 
rich  with  well-rotted  stable  manure.     Plant  in  rows  2  feet  apart  eack  way. 

Broccoli  resembles  the  cauliflower,  and  might  easily  be  mistaken  for  ii^ ; 
in  point  of  fact,  it  is  a  variety  which  takes  longer  to  arrive  at  maturity,,  and 
there  are  other  differences  which  are  very  apparent  to  one  used  to  growing 
vegetables.    Seed  to  a  small  extent  may  be  sown  in  a  box  or  seed-bed. 

Brussels  Sprouta. — This  is  another  and  excellent  variety  of  the  cabbage,  but 
differs  in  a  most  marked  degree  from  that  vegetable.  The  stem  grows  to  a 
considerable  height,  and  bears  numbers  of  miniature  cabbages.  It  is  very 
suitable  for  cool  districts^  and  should  be  grown  wherever  it  will  thrive,  for  it  is 
one  of  the  best  of  vegetables,  and  can  be  grown  as  easily  as  aa  ordinacy 
cabbage.  Seed  should  be  sown  in  a  box  or  seed  bed,  and  every  care  should  be 
taken  in  watering  and  shading  sufficiently.  When  the^  plants  are  large 
oiough  they  should  be  moved  to  well  dug  up  but  not  too  heavily  manured 
ground  that  has  been  prepared  for  them.  The  growth  should  not  be  too  rank, 
and  the  plants  must  not  be  forced  or  else  the  young  sprouts  will  not  form 
well.  If  the  ground  is  naturally  rich  it  may,  perhaps,  be  as  well  not  to  apply 
manure.  However,  if  they  do  not  thrive,  manure  can  easily  be  applied  in  a 
liquid  form.  Plant  in  rows  about  2  feet  6  inches  apart.  The  plants  to  stand 
about  2  feet  from  each  other  in  the  rows. 

Cabbage. — Sow  seed  in  as  great  a  quantity  as  may  be  needed,  in  a  seed- 
bed. Sow  thinly  in  little  rows,  about  2  inches  apart.  A  few  plants  may  be 
set  out  in  well  manured  ground,  from  time  to  time,  in  order  to  keep  up  a 
succession. 
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Carrot — Prepare  some  ground  by  digging  deep  and  fine,  and  by  well 
draining,  but  avoid  applying  manure  unless  absolutely  necessary,  and  then 
take  care  that  it  is  old  and  thoroughly  rotten.  The  best  way  t^  manage  is 
to  use  a  bed,  or  part  of  a  bed,  which  had  been  heavily  manured  for  some 
other  vegetable.  If  fresh  manure  is  used  the  roots  will,  in  all  probability, 
become  forked,  and  of  bad  shape.  Sow  the  seed  in  drills,  which  should  be 
made  not  deeper  than  half  an  inch.  Cover  over  with  fine  soil,  and  firm  down 
with  the  back  of  a  spade.  The  seed  is  covered  with  little  hooks,  and  care 
should  be  taken  that  it  be  well  separated  before  sowing.  The  drills  should 
be  from  1  foot  to  18  inches  apart.  The  seed  will  take  a  good  while  to  come 
up,  and  as  the  plants  are  exceedingly  small  at  first  the  weeds  should  be 
looked  to  as  often  as  possible. 

Cauliflower, — Seed  of  this  favourite  vegetable  may  be  sown  largely  during 
the  month  in  a  seed-bed,  box,  or  pot,  in  the  same  way  that  cabbage  and  all 
r)ther8  of  the  same  family  are  sown.  The  seedlings,  when  large  enough  to 
move,  will  be  improved  by  being  planted  out  or  "  pricked  out,"  in  a  small  bed, 
about  4  inches  apart,  where  they  can  develop  into  good,  strong,  young  plants 
for  transplanting.  The  distance  apart  the  plants  should  stand  will  depend 
on  the  richness  of  the  soil.  The  better  the  soil  the  wider  apart  the 
cauliflowers  should  be  planted.  The  distance  may  vary  from  about  2  feet  or 
2  feet  6  inches  to  3  feet.  At  the  same  time  it  should  be  kept  in  mind  that 
although  the  soil  may  be  poor,  and  but  little  manure  has  been  dug  into  it, 
the  plants  can  be  fed  by  hquid  manure,  and  made  to  grow  to  a  very  large 
size.  In  a  few  words,  the  distance  at  which  plants  should  stand  from  one 
another  will  depend,  in  a  great  measure,  on  the  quantity  and  quality  of 
plant-food  available. 

Celery, — Sow  a  pinch  of  seed  in  a  box  or  pot.  "When  the  plants  come  up, 
and  are  large  enough  to  shift,  prick  them  out  in  a  small  bed,  where  they 
can  grow  strong  and  hardy. 

Endive  is  a  good  substitute  for  lettuce.  A  little  seed  may  be  sown  during 
the  month. 

Turnip^  White, — Seed  may  be  sown  in  drills,  in  well-minured  ground. 
When  tne  plants  come  up,  thin  out  well. 

Turnip,  Swede, — Sow  as  largely  as  necessary,  as  above. 

Potato, — ^An  efBort  should  be  made  to  raise  a  good  supply  of  this  useful 
vegetable.  The  soil  should  be  well  drained,  well  worked,  and  heavily 
manured  with  the  droppings  of  'farm  animals.  For  seed,  medium-sized 
whole  potatoes  are  to  be  preferred  to  large  ones  cut  into  sets.  The  rows 
had  better  be  wide  apart,  say  3  feet,  and  the  sets  put  in  about  1  foot  apart 
in  the  rows.  Plant  about  5  or  6  inches  deep.  If  it  is  necessary  to  use 
cut  sets  take  care  that  the  cut  sides  are  dry  before  planting. 

JPeas, — If  the  weather  is  moist  a  few  rows  may  be  sown  in  the  cool 
districts.   The  dwarf  varieties  are  to  be  preferred  for  this  season  of  the  year. 

Radish, — Sow  a  few  rows  occasionally  dunng  the  month.  Use  well-rotted 
manure,  and  water  occasionally  if  the  weather  is  very  dry. 
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All  oyer  the  Colony  February  is  a  fairly  busy  month  for  the  fruit-grower, 
for,  though  a  large  portion  of  the  peaches,  plums,  and  pears,  early  apples, 
and  all  the  cherries  and  apricots  haye  been  disposed  of,  there  is  still  a  large 
amount  of  fruit  to  market,  so  that  the  principal  work  during  the  month,  as 
during  January,  will  be  the  gathering  and  disposing  of  the  fruit.  The 
remarks  that  haye  previously  appeared  in  these  notes  about  the  care  to  be 
taken  in  the  grading,  packing,  and  handling  of  the  fruit  should  be  borne  in 
mind.  It  is  impossible  to  impress  upon  the  fruit-grower  too  often  or  too 
strongly  the  necessity  for  carefully  attending  to  this  most  important  matter. 
It  is  an  undoubted  fact  that  the  better  the  appearance  of  the  fruit  when 
placed  on  the  market,  the  better  it  will  sell. 

The  cultivation  of  the  orchard  should  be  carefully  attended  to  during  the 
month,  as  if  neglected  the  late  fruits  are  likely  to  suffer.  This  is  especially 
the  case  in  the  drier  districts  of  the  Colony  where,  as  has  been  previously 
stated,  the  secret  of  success  in  fruit-growing  is  keeping  the  ground  in  a 
thorough  state  of  cultivation.  During  the  month  the  banding  of  the  trees 
for  codiin  moth  should  be  carefully  attended  to,  and  the  bandages  should  be 
removed,  and  the  worms  destroyed  every  ten  days,  or  at  the  outside  every 
two  weeks.  If  grasshoppers  or  crickets  are  destructive,  they  must  be  fought 
by  poisoning  the  food  on  which  they  are  feeding.  The  best  remedy  to  use  in 
this  case  is  Paris  green,  1  lb.  to  from  160  to  200  gallons  of  water,  according 
to  the  nature  of  the  plant  to  which  it  is  to  be  applied.  The  softer  and  more 
easily  injured  the  plant  the  weaker  the  mixture. 

Drying  should  be  continued  during  the  month,  either  by  the  use  of  an 
evaporator,  or  by  means  of  the  sun  in  the  drier  districts,  but  even  in  the 
latter,  it  will  be  necessary  to  provide  arrangements  for  covering  the  fruit  in 
case  of  rain,  so  that  an  evaporator  is  usually  preferable.  By  means  of  drying 
or  evaporating,  much  fruit  that  is  at  present  wasted  might  be  utilised  and 
converted  into  a  marketable  commodity.  The  requirements  in  fruit  for 
drying  are  a  firm  solid  flesh,  and  a  juice  rich  in  sugar,  to  produce  the  best 
results. 

Budding  over  unsuitable  varieties  of  fruit  may  be  continued  during  the 
earlier  part  of  the  month,  especially  in  the  later  districts,  and  the  buds  that 
were  put  in  during  January  dhould  be  attended  to,  and  the  ties  cut  where 
necessary.  It  is  not  a  good  plan  to  start  the  buds  the  same  season  that  the 
trees  are  budded,  and  for  that  reason  it  is  not  advisable  to  bud  too  early. 
The  requirements  necessary  for  successful  budding  are,  first,  that  the  stock 
is  in  good  working  order — ^that  is  to  say,  the  sap  must  be  running,  and  the 
bark  lift  easily;  secondly,  that  the  buds  are  strong,  plump,  and  t^ell 
developed,  and  are  taken  from  none  but  healthy  vigorous  trees.  In  tying 
the  bud  always  take  care  to  tie  very  tightly  up  to  the  shoulder  of  the  bud, 
as  that  is  where  the  ution  must  take  place.  Nursery  work  will  consist  in 
keeping  the  rows  clean  and  well  worked,  and  in  attending  to  the  budding, 
removing  the  ties,  Ac. 
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The  Export  of  Wikes. 

Th£  difficulties  connected  with  the  placing  and  dieposal  of  pure  and  Bound 
Aoistralisui  wine  on  the  London  market  bid  fair  to  be  finally  and  aatisfaotorily 
overcome.  A  letter  has  been  received  by  the  Departmezit  of  Agricultaj*e 
from  Mr.  C.  A.  "W.  Lett,  Curator  of  the  N^w  South  "WiJeB  eeotion  of  liie 
Imperial  Institute,  in  which  that  gentleman  points  outiiiat  at  present,  owing 
to  me  unsatisfactory  manner  in  which  the  Australian  wine  ti^Eide  has  been 
manipulated,  English  consumers  h&ve  become  prejudiced.  The  chief  cause 
of  this  is  the  difficulty  of  obtaining  regular  supplies  of  wines  of  even  quality — 
the  many  cheap  concoctions  of  Italian  and  Spanish  wines  that  are  sold  under 
the  denomination  of  Australian  wine  have  also  seriously  affected  their 
reputation. 

It  appears  that  constant  inquiries  are  being  made  at  t^e  Institute  as  to 
where  really  good  light  Australian  wine  can  be  procured,  and  as  a  first  step 
towards  meeting  the  evidently  Rowing  demand,  Mr.  Lett  offers  to  make 
arrangements  to  have  any  sample  ^bipments  forwarded  to  him  sold  in  the 
dining-rooms  and  bars  of  that  Institution  and  other  places  of  popular  resort. 
Por  this  purpose  he  suggests  that  the  most  suitable  wines  to  send  are  those 
of  fair  age  and  maturity,  which  could  be  retailed  at  about  iSSs.  per  dozen  for 
family  use.  He  will  also  be  willing  to  arrange  to  di^ose  of  bulk  wine  of 
similar  quality,  in  octaves  and  quarters,  samples  of  which  could  be  sold  at 
tbe  Institute  and  other  places  of  public  resort  s^  4d.  per  large  glass.  Mr. 
Lett  mentions  that  at  tbe  pi^esent  time  there  is  not  a -single  place  in  England 
wbere  Australian  wine  of  a  reliable  quality  can  be  obladned  by  the  glass,  and 
that  such  an  innovation  will  be  very  popuiaT  and  do  much  to  increase  the 
demand  for  our  wines,  and  to  breiak  down  the  prejudices  which  at  present 
exist  against  it ;  for  it  is  only  by,  in  the  first  instance,  iiaving  them  sold  in 
this  manner  that  they  can  be  really  popularised,  and  the  public  taste  gauged. 
There  is  also  a  demand  for  the  more  expensive  wines,  the  disposal  of  which 
Mr.  Lett  will  also  be  glad  to  supervise,  which  vtcould  compote  witb  Beaune 
and  Burgundy  sold  ordinarily  at  36s.  to  50s.  per  doaen,  and  it  is  not 
considered  that  the  sale  in  the  manner  proposed  of  the  cheaper  wines  would 
adversely  affect  this  class  of  trade. 

Pully  recognising  the  absolute  necessity  of  exennsing  «  wise  diacretaon  in 
regard  to  the  wines  to  be  shipped,  the  Department  has  beetfi  successful  in 
obtaining  the  consent  of  Mr.  P.  P.  Adams  and  Br.  Piascdii  to  form,  in  con- 
jnnction  with  Mr.  J.  A.  Deffpeissis,  -Consulting  Yitioulturist  to  the  Bepait- 
ment,  a  committee  to  test  any  wines  that  may  be  submitted  before  such 
wdnes  Are  shipped  to  London,  the  Department  ta^dmg  no  responsibility 
beyond  the  testing  and  ascertaining  that  the  wine  sent  in  bulk  for  Bhipment 
corresponds  to  the  sample,  and  is  of  the  required  quality. 
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These  gentlemen  liave  alroady  held  a  prolimmiMy  meeting,  at  which  a 
scheme  was  drawn  up  which  it  is  hoped  will  l)e  practical  and  effective,  and 
fc  Depurtflwosfc  lio^ea  io  be  in  «  ^position  to  aonounce  shortly  to  ^rine- 
grniPDW  what  irterpB  it  idll  be  neoeBsadrj  ior  tHan  1x>  take  in  order  to  1m 
kaefited  bj  'die  «arnoeB  of  ihis  commi^bee.  In  spite  of  soj  energy  wiudi 
Bay  be  displayed  it  wifl  cC  ocnu«e  be  seen  i&nt  complete  ammgeDMnils, 
iDcia£iig  the  dealing  witii  fdapiaents.  in  Londcm,  will  neoemarily  oecn^ 
orasiAenble  time,  b^  %  means  of  1^  «arly  iiiti!Biaitki&  it  is  <^aag|it  ika,t 
istndng  Birippers  may  Ve  able  to  connder  thde  taatter,  «id  mafee  neoeesary 
ppepanftieaiB  for  i»kn|g  ad^noltage  of  so  pvondsiiig  an  efpipoittiBrity  (^ 
erteaiding  l^ieir  bmineaB. 

So  Bwm  ae  tbe  brands  and  lypes  cif  wines  best  suited  for  ^xpott  becotae 
well  established,  Government  aavioe  will  be  suspended,  and  the  trade  left  to 
progress  on  its  own  meritA.  Full  particulars  as  to  the  cost  of  freight,  <&c., 
may  be  obtained  from  the  Department  of  Agriculture. 


Plaxtek's  Friend. 

The  following  notes  as  to  the  production  and  composition  of  the  variety  of 
sorghum  known  as  Planter's  Frieod  may  be  of  interest  to  sorghum 
growers : — 

Mr.  W.  Graham,  of  Miimamurca  Farm,  Jamberoo,  commumcates  the 
following  results  of  his  sowizig : — 

The  seed  was  sown  late  in  December,  1892,  at  the  rate  of  a  little  over 
16  lb.  per  acre.  The  crop  cut  from  6J  acres  during  the  months  of  May 
and  June  of  this  year,  amounted  to  247  tons  14  cwt.  of  fodder,  being  an 
a?erage  of  36  tons  14  cwt.  per  acre. 

Cost  <f  Production, 

£  B.  d. 

Ploughing,  horrowmg,  sowing,  and  seed,  at  £8  per  acre      20  5  0 

Bedt            5  0  O 


£25    6    0 
Average  cost  of  prodaotion  '2s.  per  ton. 

13m  paddook  wbeve  thifi  crop  was  grown  is  situated  an  the  nosthffln  side 
of  tiie  JfimMBmrnra  JRiver,  havmga  south-westerly  a^ect.  Tbe  «oii  is  £aiTiy 
Tiflh,  being  ^f  Tolcanic  origin.  It  has  been  giaaea  for  years  without  manuFe, 
and  it  is  staled  tiiat  it  has  been  cropped  with  wheat  upwards  of  forty  years 
igD.    The  fodder  has  the  fallowing  oomposition  as  determined  by  the 

db^QJBt^ — 

Water... 

jUh     ... 

Albuminoids 

Kther  extract ... 

Crude  fibre 

Carbo-hydrates  (nitrogen  free  extract)  16*84 

It  contains  sugar 
Nutritive  Talue 
Nutritive  ratio 

It  will  be  seen  from  this  that  the  feeding  value  is  fairly  high,  and  the  pro- 
portion of  albuminoids  especially  high. 

It  would  be  of  interest  to  determine  its  value  in  the  production  of  milk. 
It  will  probably  be  found  most  valuable  as  a  mixed  food  with  bran. 


78«2  per  cent. 

•«5        „ 

2-28        ». 

•55        „ 

6-06        „ 

1  16-84 

10000 

6-76        „ 

20^       „ 

1-S        „ 
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Rust-resisting  Wheats. 

In  the  July  issue  of  last  year  we  published  a  list  of  wheats  which  had 
been  distnbuted  to  farmers,  with  a  view  to  testing  their  rust-resisting 
qualities  in  different  parts  o(  the  Colony.  It  was  known  at  the  time  that 
under,  certain  conditions  some  of  those  wheats  were  liable  to  rust,  but  owing 
to  their  possessing  such  good  Qualities  as  earliness  in  maturing  and  pro- 
lificacy, it  was  decided  to  include  them  in  the  distribution.  The  results  of 
still  further  experiments  which  are  being  carried  out  by  Mr.  Wm.  Farrer  at 
Lambrigg,  Queanbeyan,  enable  us  to  somewhat  qualify  the  former  list, 
and  the  following  may  be  taken  as  varieties  which  are  now  known  to  possess 
rust-resisting  qualities,  at  any  rate  so  far  as  that  district  is  concerned : — 

Amethyst,  Niagara, 

Algerian,  Pringle's  Defiance, 

Bega,  Saxon  Fife, 

Belatourka,  Smith's  Nonpareil, 

Blount's  Lambrigg,  Square-headed  Sicilian, 

Blount's  Fife,  Summer  Club, 

Egyptian  Mummy,  ?  Talavera, 

Fluor-spar,  ,  Thomas*  E.  R., 

Fultz,     ,  Tourmaline, 

Hornblende^  ?  Victorian  Defiance, 

Improved  Fife,  Ward's  Prolific  and  Ward's  White, 

Manitoba,  White  Fife, 

Medeah,  58  A  (Jock). 

A  New  Calf-feeder. 

AccoEDiyo  to  the  Melbourne  Leader^  the  firm  of  Messrs.  Clarke  &  Co.,  of 
Ulstemwick,  Victoria,  have  succeeded  in  devising  a  very  useful  and,  at  the 
same  time,  inexpensive  calf-feeder.  The  feeder  consists  of  a  tube  about 
15  inches  long,  at  one  end  of  which  is  fixed  a  strainer,  while  to  the  other 
end,  which  is  bent,  is  attached  an  indiarubber  teat.  In  using  the  feeder  it 
is  only  necessary  to  place  the  bucket  of  milk  on  one  side  of  a  fence,  and 
drop  the  strainer-fitted  end  into  the  milk,  while  the  teat  end  is  passed 
through  a  hole  in  a  fence,  and  given  to  the  calf,  which  may  then  be  left  to 
suck  away  at  pleasure.  There  is  a  shield  fixed  to  prevent  the  calf  pulling 
the  tube  through  a  fence,  and  of  course  there  is  no  possibility  of  the 
bucket  being  upset.  Under  this  arrangement  the  calf  feeds  in  a  natural 
manner,  inasmuch  as  the  use  of  the  teat  excites  salivation,  whereas  in 
drinking  from  a  bucket,  in  the  usual  way,  the  calf  gulps  down  a  quantity  of 
milk  wmch  it  cannot  readily  digest.  It  is  reported  that  several  well  known 
farmers  have  adopted  the  feeder  after  satisfying  themselves  of  its  utility. 
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LIST  OF  AGRICULTURAL  SOCIETIES'  SHOWS, 

1894. 


Society. 

WollongODg  A.  Society      

Manning  Birer  (Taree)  A.  and  H.  Association  ... 

Tiunut  A.  and  P.  Association       

Marolan  P.  A.  H.  and  I.  Society 

Osadelo  A.  Association      

Teoterfield  P.  and  A.  Society       

Port  Macqunrie  A.  Society 

lasmore  A.  Society 

Bojal  Agricultural  Society  of  New  South  Wales 

Csatle  Hill  A.  and  H.  Association 

Upper  Manning  A.  and  H.  Society  (Wingbam)... 


Secretaiy. 

Date  of  Show. 

1894 

J.  A.  Beatson  ... 

Jan.  81,  Feb.  1 

W.  Plummer   ... 

Feb.  14,  15 

W.H.  Bridle   ... 

Feb.  27,  28 

H.  Morioe        ••• 

Feb.  23 

0.  H.  Brooks   ... 

Feb.  27,  28 

J.  Harker 

Feb.  27,  23, 
March  1 

A.  E.  Pountney 

Feb.  28,  Mar.  1 

C.  S.  Connor    ... 

Feb.  28, 
March  1,  2 

F.  Webster      .. 

Mar.  21  to  27 

F.H.a.Bogers.. 

.  Mar.  26,  27. 

P.  Doust 

.  May  16, 17, 18 

HB. — Secretaries  will  greatly  oblige  by  giving  the  Department  early  intimation  of  the 
dates  fixed  for  Shows. 


[4  phites.] 


Sydney :  Charles  Potter,  OoTemment  Printer.— 18M. 
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By  J.  H.  MAIDEN, 
Ck)n8ultmg  Botanists 


No.  6. — ^The  Murray  Red  Gum  yEucalyptua  rostratay 

Schlecht). 

Other  Vernacular  Names. — The  "  Flooded  Gum"  of  the  interior  of  "Western 
and  South  Australia.  In  western  New  South  "Wales  it  is  called  "  Creek 
Gum,"  as  it  is  always  found  near  watercourses.  There  are  several  trees 
which  grow  under  the  name  of  "  Red  Gum"  in  these  colonies.  One  of  them  is 
the  smooth-barked  Apple  {Angophora  lanceola),  which  in  New  South  Wales 
is  often  called  red  gum,  but  most  of  the  trees  known  by  that  name  are 
Eucalypts.  The  red  gum  of  Western  Australia  is  Eucalyptus  calopht/lla, 
while  in  the  neighbourhood  of  St.  Vincent's  Gulf,  South  AvLBtTsAi&.Sucalt/ptus 
odorata  goes  by  that  name.  In  our  own  colony  two  other  valuable  timbers 
also  go  under  the  name  of  red  gum,  viz.,  Eucalyptus  tereticornis,  a  tree 
bearing  close  aflfinity  to  rostrata,  but  it  is  essentially  a  forest  timber,  in  con- 
tradistinction to  rostrata,  which  is  a  river  timber.  Then  the  leather-jacket 
or  grey  gum  (E.  punctata),  is  also  known  as  red  gum  occasionally ;  but 
the  red  gum  par  excellence  of  these  colonies  is  Eucalyptus  rostrata,  and  by 
way  of  distinction  I  have  denoted  it,  on  account  of  its  most  celebrated 
locality — Murray  Red  Gum.  It  is  the  tree  which  produces  directly  to  the 
Colony  by  far  the  most  revenue  of  all  our  trees,  and  it  is  so  important  and 
80  interesting  to  us  in  various  ways  that  I  propose  to  deal  with  it  in  detail. 

Ahoriginal  Names. — By  the  aboriginals  of  the  Lower  Murrumbidgee  it 
used  to  go  by  the  name  of  "  Biall,"  while  to  those  of  the  western  interior  it 
was  known  as  "Tarrah,"  a  name  which  it  shared  with  some  other  trees. 

Botanical  Name, — Eucalyptus,  from  .two  Greek  words,  eu-kalyptos,  signi- 
fying "  well-covered,"  and  alluding  to  the  little  cap  (usually  more  or  less 
conical  or  dome-shaped)  called  the  operculum,  which  covers  up  the  unex- 
panded  flower,  and  which  is  thrown  off  as  the  flower  opens.  Bostrata  is  a 
Latin  word,  signifying  beaked  or  snouted,  and  this  specific  name  was  given 
to  the  red  gum,  because  of  the  beaked  appearance  of  the  flower-bud. 

Flowers, — This  is  a  good  honey-yielding  tree.  Mr.  E.  A.  Coleman,  a  bee- 
keeper, of  South  Australia,  pronounced  it,  when  speaking  of  the  trees  of 
that  colony,  to  be  "  about  the  best." 

Leaves, — ^The  leaves  of  the  red  gum  emit  a  pleasant  odour  when  crushed 
in  the  hand,  but  the  eucalyptus  ou  they  contain  is  not  a  regular  article  of 
commerce,  as  it  is  not  yielded  in  payable  quantity.  Mr.  Bosisto  thus 
reports  on  it  in  the  Trans.  Boy,  Soc.  of  Victoria,  vol.  vi,  1861-4: — "  Plants 
grown  on  high  ground  give  an  oil  of  a  dark-amber  colour,  possessing  an 
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agreeable  aromatic  flavour,  and  having  the  odour  of  caraways.  The  yield 
from  100  lb.  of  the  fresh-gathered  leaves  was  1  oz.  6  dr.  The  plants  grown 
on  low  marshy  soil  yielded  an  oil  of  a  pale-yellow  colour,  in  appearance  and 
smell  similar  to  that  yielded  by  E,  odorata,  the  quantity  being  9i  dr.  to 
100  lb."  Last  year,  M.  Mellon,  of  the  Dunolly  Scent  Farm,  Victoria, 
obtained  no  less  than  7  oz.  of  oil  per  100  lb.  of  leaves. 

In  Mueller*s  edition  of  Wittstein'a  work  we  find  the  following : — "  The 
essential  oil  is  pale-yellow  to  reddish  amber  in  colour  ;  it  smells  and  tastes 
like  that  of  E,  odorata.  Its  specific  gravity  is  0*913,  and  it  boils  at  137°  to 
181°  E."  . 

The  celebrated  essential  oil  firm  of  Schimmel  &  Co.,  of  Leipzig,  Germany, 
have  also  examined  this  oil  (vide  their  Bericht  for  October,  1891).  Their  oil 
was  prepared  by  M.  E.  Moion,  of  Algiers,  from  trees  groT\Ti  in  that  country. 
They  determined  the  specific  gravity  of  their  sample  to  be  0-924  at  15° C, 
and  the  optical  activity  +  12°  58'  in  a  100  mm.  tube.  The  oil  has  a 
powerful  odour  of  valerianic  aldehyde,  and  is  rich  in  lineol.  E.  rostrata  and 
E.  globulus  appear  to  be  the  only  two  eucalyptus  oils  known  to  contain 
valerianic  aldehyde  up  to  the  present. 

Quite  recently,  Mr.  W.  Percy  Wilkinson,  of  Melbourne,  ha?  made  a 
valuable  preliminary  investigation  of  the  eucalyptus  oils  of  Victoria  (Proc, 
May.  Soc,  Victoria,  1898,  p.  195).  Amongst  others,  he  has  examined  three 
specimens  of  red-gum  oil,  and  following  are  his  results  : — 


Sample. 

Specific  gravity. 

Specific  rotation. 

Refractive  index. 

Bpedflc  refractive 
energy. 

1 
2 
3 

•9120 
•9216 
•9222 

-f  2-2- 
+  0  5° 

1-4604 
1-4600 
1-4607 

•5072 
•5014 
•5018 

None  of  them  gave  the  Phellandrene  reaction. 

Exudation. — The  kino  of  the  red  gum  is  perhaps  the  best  known  of  all 
eucalyptus  kinos,  chiefly  through  the  enterprise  of  Mr.  Joseph  Bosisto,  of 
Melbourne.  In  the  Deniliquin  district  at  least,  fishermen  and  others  chop 
a  few  chips  in  the  bark  of  the  red  gum  and  extract  the  liquid  kino  from  the 
trees.  This  kino  is  sent  to  Melbourne  in  jars,  and  it  yields  about  8d.  per  lb. 
in  the  Melbourne  market.  As  this  substance  is  a  Colonial  vegetable  product 
in  regular  demand,  it  will  be  useful  to  some  people  to  have  the  following 
notes  of  it  which  were  published  by  me  in  the  Proceedings  of  the  Linnean 
Society  of  New  South  Wales  for  September,  1891 : — 

It  is  a  useful  astringent,  and  it  seemfi  to  be  inoreasing  in  favour  with  medical  men  in 
England,  America,  and  Australia. 

The  official  kino  {PUrocarpus)  contains,  I  believe,  no  substance  which  is  not  contained 
in  this  and  some  allied  kinos,  for  which  they  appear  to  be  a  perfect  substitute.  See 
Pharm.  Jown.  [3]  xx,  221,  321. 

The  kino  of  E.  rostrata  will  be  found  mentioned  in  all  modem  works  on  Materia 
Medica.  In  Martindale  and  Westcott's  Extra  Pharmacopctia,  for  instance,  we  have  the 
following : — 

*^E.  rostrata  BJxdE.  corymhosa,  and  probably  other  species  imported  from  Australia. 
It  is  semi-translucent  and  garnet-coloured,  not  so  dark  as  but  resembling  kino  in 
appearance,  soluble  in  water,  tough,  difficult  to  powder  [not  correct  as  applied  to  these 
two  kinos.— -J.H.M.],  it  adheres  to  the  teeth  when  chewed,  is  intensely  astringent  to  the 
mucous  membrane,  useful  in  diarrhoea,  relaxed  throats,  and  given  with  success  to  check 
the  purging  of  mercurial  pills. " 
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Bat  the  following  statements  pertaining  to  the  percentage  of  tannic  acid  and  the 
liability  are  somewhat  misleading,  since  I  have  shown  the  enormous  variation  in  the 
properties  of  kinoa  caused  by  age  : — 

"  Of  100  parts,  90  are  dissolved  in  cold  water,  the  solution  being  clear ;  27  parts  of 
iangbss  precipitate  all  the  astringent  matter. — Squire's  CompanioH  to  the  B.  P, 

J)r.  VViesner  says  of  a  sample  : — 

^  Kasily  soluble  in  water  and  alcohol ;  solution  neutral,  free  from  ffum-resin.     Broken 

— —  of  zircoQ-red,  sometimes  light  brown,  mixed  with  bits  of  bark. 


Following  are  experiments  on  •*  Red  Gum"  kino  purchased  in  Sydney,  22nd  November, 
188S,  of  Victorian  origin : — In  lumps  up  to  the  size  of  peas,  though  angular.  Prevailing 
colour,  purplish-brown ;  is  readily  powdered  between  the  fingers,  forming  an  ochrey- 
l)rown  powder.  The  mass  of  kino  has  not  the  brilliant  appearance  of  the  kinos  of  the 
ruby  group,  ovring  to  this  friability. 
In  cold  water  it  dissolves  fairly  readily,  and  almost  entirely  to  a  reddish-brown  liquid. 
Its  composition  (determined  November,  1888)  is  : — 

Catechin  and  tannic  acid 84*3 

Ligneous  matter,  &c  ...         .^         *3 

Moisture        -•         15*2 

Ash     -2 

100-00 
Tannic  acid  determination  (Lowenthal),  46*22  per  cent. 

A  specimen  of  kino  from  the  '*  Creek  Gum,''  Tarella,  Wilcannia,  23rd  August,  1887 
(diameter,  1-2  feet ;  height,  30-40  feet),  gave  the  following  results  : — It  is  only  obtainable 
in  rather  small  quantities,  and  in  rather  small  pieces  ;  pale,  as  kinos  go,  very  bright- 
lookine,  and  of  a  ruby  colour ;  powders  fairly  readily,  forming  a  powder  of  a  light-brown 
tint  It  dissolves  almost  immediately  to  a  pale  brownish  or  almost  orange  solution, 
leaving  a  sediment  of  a  whitish-salmon  colour  with  a  few  dark-coloured  particles,  like 
those  of  E.  goniocalyXy  only  cleaner-looking. 
Its  composition,  determined  October,  1888,  is  : — 

Catechin  and  tannic  acid        ..  82*7 

Ligneous  matter,  &c *6 

Moisture  15*8 

Ash         -9    • 


100-00 
Tannic  acid  determination  (Lowenthal),  47*746  per  cent. 

Bark, — The  bark  of  the  red  gum  is  white  and  smootb,  with  some  of  the 
outer  bark  falling  off  in  thin  patches.  In  the  classification  of  eucalyptus 
trees  according  to  their  barks  it  fails  under  the  head  of  "  Leiophloiae,"  or 
"smooth-barks." 

Timber. — I  do  not  suppose  that  there  is  a  person  resident  in  Victoria  or 
South  Australia  for  six  months  who  does  not  well  know  what  red  gum  is, 
but  comparatively  few  people  in  New  South  Wales  know  the  timber.  The 
reasons  for  this  appear  to  be  two.  The  first  is  that  our  magnificent  red-gum 
forests  are  practically  at  one  extremity  of  our  extensive  colony,  whereas  in 
the  other  colonies  red  gum  is  extensively  (though  sparsely)  distributed;  and 
«econdly,  comparatively  little  red-gum  timber  is  used  in  New  South  Wales 
for  public  works.  The  reason  is,  that  we  have  had  ironbark  and  other 
Taluable  timbers  more  readily  available ;  but  as  ironbark  becomes  scarce  I 
see  in  red  gum  a  substitute  efficient  in  various  ways. 

It  is  of  a  rich  red  colour,  darkening  much  with  age,  close-grained  and 
durable,  almost  as  hard  as  iron  when  thoroughly .  dry,  of  inlocked  fibre, 
difficult  to  split,  but  when  sawn  will  rend  and  twist  if  exposed  to  great 
summer  heat.  Its  hardness  limits  its  use  for  furniture,  though  it  is  often 
used  for  that  purpose  in  the  southern  colony.  On  account  of  its  durability 
it  is  largely  used  for  house-blocks,  and  also  for  paving-blocks,  street- 
kerbing,  slabs,  posts,  and  piles  in  damp  ground ;  hence  it  enters  largely 
into  the  construction  of  wharves,  bridges,  &c.    It  is  largely  resistant  to  the 
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attacks  of  marine  borers  and  white  ants.     It  is  not  a  good  timber  for 
decking  and  flooring,  owing  to  its  liability  to  shell  off. 

In  giving  evidence  before  the  Victorian  Vegetable  Products  Commis- 
sion, Mr.  Eichard  Speight,  then  Chairman  of  the  Kailway  Commissioners, 
stated  that  this  timoer  and  that  of  JE,  hemiphloia  and  E.  leucoxylon  were 
found  best  for  railway  sleepers,  and  of  equal  value.  It  is  used  for  wheel- 
wright's work,  especially  lelloes,  and  also  engine-buffers,  &c.  ;  in  fact,  it 
would  be  difficult  to  enumerate  the  multifarious  uses  to  which  this  valuable 
timber  is  put,  particularly  in  the  colony  of  Victoria.  According  to  Brough 
Smyth  {Aboriginals  of  Victoria^  i,  299),  this  is  one  of  the  woods  used  bv . 
the  aborigines  for  making  their  clubs  or  waddies  (Kud-jer-oongs  or  Gudgerons) 
In  the  extreme  western  portion  of  New  South  Wales  the  variety  known 
as  "  Creek  Q-um"  is  found,  whose  average  height  is  30  to  40  feet,  and  diameter 
1  to  2  feet.  Locally  it  is  not  considered  of  much  use,  except  for  firewood. 
But  the  limbs  and  branches  make  excellent  charcoal;  a  charcoal-burner 
prefers  it  to  any  other  wood  for  the  purpose,  and  a  local  blacksmith 
pronounces  the  product  excellent.  It  is  tne  opinion  of  a  good  many  people 
that  red  gum  yields  the  best  charcoal  in  Victoria  for  blacksmith's  purposes. 

Tests, — Some  Victorian  specimens  of  red  gum  were  examined  for  tensile 
strength  by  Mr.  F.  A.  Campbell  {^roc.  Roy.  Soc,  Victoria,  1879).  His 
results  are  14,000  to  21,500,  10,200,  and  15,700  lb.  per  square  inch.  The 
last  specimen  was  at  a  disadvantage,  not  being  perfectly  straight.  They  all 
broke  with  a  long  fracture.  For  particulars  as  to  the  conditions  under  which 
the  experiments  were  conducted.  Mr.  CampbeU's  paper  must  be  referred  to. 

In  the  Annual  Keport  of  the  Secretary  for  Mines,  Victoria,  1892,  are  some 
results  of  tests  by  E.  R.  Meekisou.  The  pieces  tested  had  been  seasoned 
for  nine  months,  and  were  all  planed  to  1  inch  square.  All  the  tests  were 
made  with  the  weight  in  the  centres,  and  the  ends  free  ;  the  distances  given 
were  those  between  the  supports. 

From  the  tests,  the  following  co-efficients  of  rupture  were  obtained : — 
Ironbark,  19 ;  blue  gum,  18  ;  stringybark,  17  ;  red  gum,  7*5. 
Following  are  the  figures  obtained  with  red  gum  : — 
Tests  2  feet  between  the  supports : — 
60  lb.  deflection  Ih  " 
1201b.         „         W 
140  lb.  breaking  weight. 
Tests  4  feet  between  the  supports : — 
20  lb.  deflection  Iji  " 
401b.         „        2^ 
601b.         „         3   " 
80  lb.  breaking  weight. 
Tests  6  feet  between  the  supports  : — 
20  lb.  deflection  2} " 
40  lb.         „         Hi " 
601b.         „         5    " 
801b.         ,.         7,'/' 
85  lb.  breaking  weight. 
A  number  of  experiments  on  the  tensile  strength  of  dark  red  gum  and 
pale  red  gum  (both  E,  rostrata),  by  Baron  von  Mueller  and  J.  G.  Luehmann, 
will    be    found    in    the    Baron's   '*  Eucalyptographia."   Decade  6    (under 
E.  globulus).     These  are  reprinted  in  a  Catalogue  of  Timbers  of  Victoria  in 
the  Technological  Museum  of  Melbourne,  by  Baron  von  Mueller  (1885),  and 
the  reader  is  referred  to  either  of  these  works. 
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A  series  of  teats  on  tbe  elasticity  and  strength  of  red-gum  timber,  by  Mr, 
J.  Lunt,  Engineer  for  Existing  Lines,  Victoria,  will  be  found  recorded  in  tbe 
4tli  Progress  Keport  of  the  Victorian  Royal  Commission  on  Vegetable 
Products,  page  490.  They  are  far  too  long  to  quote  here,  but  will  be  found 
to  be  Taluable  to  engineers  and  others  interested  in  this  excellent  timber. 

And  last,  but  certainly  not  least,  are  the  results  of  tests  of  red  gum  from 
New  South  AVales,  Victoria,  and  South  Australia,  carried  out  by  Professor 
Warren,  and  epitomised  in  his  valuable  record  of  tests  entitled  "  Australian 
Timbers."  The  results  are  too  technical  for  reproduction  here,  but  the 
engineer  needs  only  to  be  reminded  as  to  where  they  are  to  be  found. 

The  Murray  Forests. — Following  are  extracts  from  an  interesting  report 
made  by  Mr.  Inspecting  Forester  Manton  on  the  Murray  Red-gum  Reserves. 
The  report  was  made  as  far  back  as  1889,  but  Mr.  Manton  does  not  wish  to 
add  to  it : — 

The  largest,  best,  and  most  heavily- timbered  of  the  reserves  are  on  the  Murray  River, 
extending  from  the  junction  of  the  Ovens  River  to  Campbeirs  Island.  These  areas 
contain  red  gum,  pine,  box,  and  occasionally  a  few  myall  and  other  trees  may  be  met 
with,  but  not  in  sufficiently  large  numbers  to  be  of  any  commercial  value. 

The  chief  and  characteriitic  timber  of  the  Murray  Forest  Reserves  is  the  red  gum, 
which  is  far  in  excess  of  any  other  description,  and  comprises  fullv  two- thirds  of  the 
total  area  reserved  for  timber  purposes.  The  pine  forests  are  sparsely  scattered  through 
the  reserves,  and  in  most  instances  the  matured  timber  has  been  removed  some  years 
back,  pine  being  principally  used  by  the  Murray  settlers  for  building  and  fencing  pur- 
poees,  and  some  considerable  quantity  has  been  exported  by  river  to  the  Darling  and 
Mormmbidgee.  Many  thousands  of  these  valuable  trees  have  been  cut  down  for  the 
construction  of  chock  and  loff  fences.  This  class  of  timber  would  be  in  great  demand, 
were  it  procurable  in  sufficiently  large  quantities,  as  it  is  the  best  timber  we  have  to 
resist  the  attacks  of  the  white  ant. 

The  remainder  of  the  forest  reserves  are  clothed  with  box  and  a  few  other  trees,  at 
present  of  little  or  no  commercial  value.  On  some  of  the  reserves  are  small  open  plains 
of  small  area,  but  very  few  of  the  areas  are  fit  for  agricultural  purposes,  as  they  are 
subject  to  annual  inundation. 

Box  intersects  the  various  red-cum  forests  in  belts  of  various  extent,  and,  as  has 
already  been  stated,  comprises,  with  the  exception  of  a  few  trees  of  other  varieties,  and 
small  plains,  about  one- third  of  the  whole  of  the  Murray  Forest  Reserves.  This  timber 
is  at  present  of  little  or  no  commercial  value,  except  for  firewood  .  .  .  but  eventually 
an  increasing  revenue  may  be  looked  for  from  this  timber. 

Taking  two-thirds  of  the  Murray  Forest  Reserves,  I  estimate  that  there  are  at  present 
two  matured  red  gum  trees  to  the  acre  fit  for  sawmill  purposes  on  them  ;  many  fully- 
matured  trees  are  valueless  to  the  sawmiller,  owing  to  their  being  pipy,  spongy,  or  of 
crooked  growth ;  this  class  of  timber  may  be  computed  at  about  eight  to  the  acre. 
Young,  vigorous,  healthy  trees,  varying  in  diameter  from  16  to  20  inches,  may  be 
reckoned  at  from  6  to  8  ;  there  are  a  sreat  number  of  trees  of  a  lesser  growth — in  fact,  it 
would  be  impossible  to  give  anything  like  an  approximate  estimate  of  their  number ;  in 
parts  they  are  growing  so  thickly  together,  that  it  is  questionable  whether  they  will 
arrive  at  maturity  unless  some  system  of  thinning  be  resorted  to. 

I  may  state  that  the  principal  demand  for  red-gum  timber  is  chiefly  by  Victorian 
saw-miU  owners  on  the  Murray,  who  cut  fully  nine-tenths  of  our  timber,  which  is  used 
in  that  colony  in  connection  with  public  works,  such  as  railways,  bridges,  harbour 
works,  and  all  constnictions  requiring  strength  and  durability.  The  rest  is  used  locally, 
or  sent  to  the  Darling  and  Murrumbidgee  districts.  Echuca  is  the  main  depot  and 
centre  of  the  Murray  timber  trade.  The  principal  means  of  transit  for  nearly  the  whole 
of  the  timber  on  the  Murray  forests  is  by  river ;  the  logs  are  hauled  to  the  river  bank  in 
jinklers,  thence  floated  down  with  the  stream  from  the  reserves  above  Moama  in  barges 
constructed  for  the  purpose  to  long  transverse  outriggers,  to  which  the  logs  are  sus- 
pended, half  in  and  naif  out  of  the  water.  The  barges  when  drifting  down  the  stream 
are  kept  in  the  middle  of  the  river  by  means  of  a  long  chain  dragging  along  the  bottom 
of  the  river,  attached  to  the  stem-post  of  the  barge  ;  this  plan  of  keeping  the  barge  in 
the  centre  of  the  river  was  only  discovered  accidentally  a  few  years  back.  From  mIow 
Moama,  when  the  logs  are  not  sawn  in  the  immediate  neighbourhood,  they  are  loaded  in 
barges  and  towed  up  stream  by  steamers  to  the  diflbrent  saw-mills  of  Echuca,  and  the 
sawn  timber  is  sent  oy  railway  to  Melbourne,  with  the  exception  of  the  small  quantity 
that  goes  by  river  to  the  Darling  and  Murrumbidgee. 
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The  demand  for  timber  from  onr  reserves  by  the  Victorian  saw-mill  owners  has  been 
gradually  increasing  year  by  year  proportionately  as  it  becomes  scarce  on  their  side. 

There  are  nine  saw-mill  plants  on  the  Victorian  bank  of  the  Murray  fronting  our 
forest  reserves.  I  estimate  that  these  mills  are  capable  of  turning  out  71,000  superficial 
feet  of  timber  every  da^.  On  this  side  there  are  out  three,  two  of  which  are  on  Gulpa 
Creek,  capable  of  turmngout  11,500  superficial  feet  per  day,  and  one  on  the  Murray 
frontage,  on  the  Barham  State  forest,  county  of  Wakool,  with  a  capacity  of  6,000  super- 
ficial feet  per  day ;  this  mill  is  owned  by  a  Victorian  company,  so  that  we  really  have 
but  two  mills  on  this  side  owned  in  this  Colony. 

In  view  of  the  large  quantity  of  rod  gum  that  is  being  taken  from  our  forest  reserves, 
it  may,  perhaps,  be  advisable  to  entirely  close  some  portions  of  these  reserves  against 
timber-cutting.  I  estimate  that  at  present  fully  one  half  of  our  mature  red-gum  trees 
fit  for  saw-mul  purposes  have  been  removed ;  young  trees,  from  2  feet  down  to  1  in 
diameter  are  very  numerous  ;  but  under  the  present  demand  for  timber  it  is  question- 
able whether  they  will  arrive  at  a  sufficient  size  to  keep  up  the  supply  before  those 
already  matured  are  removed  ;  but  from  my  long  experience  in  connection  with  red-^m 
forests  in  this  district,  I  am  perfectly  certain  that  under  a  judicious  system  of  ring- 
barkijiff  the  old  and  useless  trees,  so  that  others  may  take  their  place,  and  thinning  out 
the  saplings  when  the  growth  is  excessive,  so  as  to  allow  a  rapid  and  vigorous  growth  of 
the  best  young  trees,  these  forests  can  be  made  capable  of  supplying  not  only  our  own 
requirements,  but  to  sustain  an  extensive  export  demand  for  all  time,  and  prove  a 
vuuable  source  of  wealth  to  the  State. 

The  process  of  spontaneous  re-foresting  is  going  on  at  such  a  rate  that  I  believe  that  I 
am  safe  in  stating  that  there  are  at  present  ten  times  the  number  of  young  trees  that 
there  were  fourteen  years  ago. 

Size» — Tip  to  a  height  of  200  feet,  and  a  diameter  of  4  to  6  feet,  and  even 
more.  Acquires  a  girth  of  3  feet  6  inches  to  4  feet  in  thirty  years. 
(Mr.  James  Shackell,  M.L.A.,  Victoria.) 

Distribution. — The  red  gum  prefers  the  banks  of  rivers,  or  river-flats 
subject  to  inundation,  rejoicing  in  rich  alluvial  soil  of  a  humid  character. 
In  New  South  Wales  the  red-gum  grows  on  the  Murray  and  Edwards 
Bivers  to  the  greatest  perfection.  The  red-gum  flats  are  subject  to  inunda- 
tion, rendering  these  forests  unsuitable  for  agricultural  purposes,  and  hence 
they  will  remain  forests  for  an  indefinite  time.  Beyond  the  Dividing  Eange 
the  red  gum  has  a  very  wide  range,  being  found  on  the  banks  of  the 
Cudgegong,  Castlereagh,  Darling,  <&c.  It  is  usually  found  near  rivers,  and 
is  also  sparingly  found  in  the  coast  country,  except  from  the  Victorian 
boundary  to  the  Bega  district.  In  Victoria  it  is  found  on  river-flats  and 
open  valleys  in  most  parts  of  the  Colony,  and  in  South  Australia  it  is  like- 
wise very  extensively  distributed.  It  is  also  found  in  South-west  Queens- 
land. 

The  way  in  which  the  red  gum  (yarra)  usually  marks  the  course  of  water 
was  early  observed  by  Sir  Thomas  Mitchell : — "The  yarra  grew  here  (Lachlan), 
as  on  the  Darling,  to  a  gigantic  size,  the  height  sometimes  exceeding  1(X) 
feet.  The  yarra  is  certainly  a  pleasing  object  in  various  respects ;  its  shining 
bark  and  lofty  height  inform  the  traveller  of  a  distant  probability  of  water, 
or  at  least  of  the  bed  of  a  river  or  lake,  and  being  visible  over  all  other  trees, 
it  usually  marks  the  course  of  the  rivers  so  well  that  in  travelliiig  along  the 
Darling  and  Lachlan  I  could  with  ease  trace  the  general  course  of  the 
river,  without  approaching  its  banks,  until  I  wished  to  encamp."  ITkree 
Expeditions^  ii,  54.] 

This  useful  tree  has  been  introduced  into  several  countries  (chiefly 
through  the  agency  of  Baron  von  Mueller),  with  varying  success.  Eor 
particulars  of  most  of  the  results,  see  Mueller's  **  Select  Extra  Tropical  Plants" 
(Victorian  Edition).  For  results  in  Assam,  see  Kew  Report  for  1879,  p.  16 ; 
and  for  results  in  India,  see  Kew  Eeports,  1876,  p.  23  ;  1879,  p.  16  ;  1881, 
p.  12.  Vilmorin,  of  Paris,  has  distributed  a  good  deal  of  red  gum  in  Europe. 
Some  years  ago  I  received  from  a  correspondent  at  Oporto,  in  PortugiEd^ 
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flowers  and  fruits  of  trees  raised  from  such  seed,  with  the  report  that  the 
species  does  well  in  that  country.  The  red  guin  has  been  planted  by  a 
Qumber  of  people  in  California,  and  is  favourably  reported  upon  by  the  local 
forest  conservator. 

The  following  statistics  from  the  Forest  Department  are  interesting : — 


Eed  Q-tjm. 
Forest  Reserves,  Murray  District. 


County.          » 

Number  of  Forest 
County. 

Area, 
in  acres. 

C»dell 

Denison 

Hume      

Tovnsend           

Wakool 

6 
19 
10 

8 
39 

58.802 
14,553 
7,607 
71,980 
94,003 

Bed  Guic. 
Murray  District. 


Mamber  of 

•uperfldal 

foot. 


BovaKyon 
timber. 


Area 
thinnwl. 


Cost  of 
thinning. 


Remarks. 


1888... 

4.322^821 

MM,.. 

9,166,403 

1886... 

8,975.541 

ism... 

6,306,716 

1887... 

6,767,946 

1888... 

16,119.400 

1889... 

13,817,893 

1889... 

8,649,993 

1891... 

8,671,748 

188S... 

8,069,678 

£  s. 
4,822  7 
4,674  7 
2,077  17 
3,623  10 
3,812  5 
9,692  14 
7,874  17 
6,777  6 
6,016  1 
6»161  18 


[7,500 
[acres 


£1,428   2   4 


Area  of  red  gum  on  The  Murray 
about  225,000  acres.  About 
60,000  acres  of  a  dense  growth, 
of  red  gum  saplings  which 
require  thinning. 


Fropagation. — By  seed,  which  is  a  regular  article  of  commerce. 


Reference  to  Plate  — K,  Flowcr-buds,  showing  beaked  opcrcidum ;  B,  fruits ;  c,  part  of 
laif  to  show  renation  (magnified). 
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Botaijical  Notes. 


By  J.  H.  MAIDEN, 
Consulting  Botanist. 


Fibre  of  Sibiscus  heterophylltis. 

Mb.  Hodgson,  of"  Sherwood,"  Macleaj  Eiver,  has  sent  to  the  department 
a  nicely  prepared  sample  of  the  fibre  of  this  plant.  He  states  that  the 
Macleay  Kiver  blacks  used  to  call  it  "  wyrrung."  The  late  Sir  William 
Macarthur  says  the  Brisbane  Water  blacks  used  to  call  it  "  dtharange- 
gange."  We  often  call  it  "  green  kurrajong."  It  is  a  tall,  lanky  shrub,  as 
a  rule,  though  under  favourable  circumstances,  or  undercultiration,  it  grows 
to  be  a  neat  small  tree.  It  has  large  white  flowers,  with  crimson  or  purplish 
throat.  The  bark  of  this  and  of  all  species  of  Sihiscus  contain  more  or  leas 
.  fibre.  It  is  whit«,  strong,  of  fine  texture,  and  is  prepared  by  maceration. 
This  is  one  of  the  fibres  of  which  the  aborigines  used  commonly  to  make  their 
dilly-bags,  rope,  fish-lines,  twine  for  nets,  and  thread.  Fibre  of  this  species 
has  often  been  sent  to  international  exhibitions,  and  also  of  Hibiscus 
splendens,  from  the  Richmond  Eiver,  to  a  less  extent.  Mr.  E.  Palmer  gives 
the  native  name  of  Hibiscus  panduriformis  on  the  Mitchell  Eiver  as  "  Bee- 
allo,"  and  states  that  the  bark  is  peeled  off,  cleaned,  and  twisted  into  twine, 
and  into  bags  for  carrying  roots,  game,  &c.  But  of  all  Australian  species  of 
Hibiscus,  H,  tiliaceus  of  the  Eichmond  Eiver,  near  the  coast,  and  coastal 
Queensland,  has  received  most  attention  as  a  fibre  plant.  It  is  found  in  most 
tropical  countries.  The  fibre  was  used  by  the  aborigines  for  nets  and  fishing- 
lines.  Some  fibre  produced  in  this  Colony  was  pronounced  by  the  jurors  of 
the  London  International  Exhibition  of  1862  to  be  only  fit  for  paper-making. 
It  must  have  been  crudely  prepared,  as  the  tree  produces  a  good  fibre  in 
many  parts  of  the  world.  Tnree  or  four  years  ago  the  Department  of  Agri- 
culture of  Queensland  sent  to  London  some  fibre  from  the  Daintree  Eiver, 
for  report.  The  fibre  "  was  roughly  prepared  by  boiling  in  soda- lye,  and 
rubbing  with  an  old  sack."  The  report  was,  "  Q-ood  colour,  moderately  soft, 
but  of  no  great  strength,  and  fit  only  for  jute  purposes.  It  would,  however, 
probably  sell  in  large  quantities,  and  we  estimate  the  value  to-day  at  £  12  to 
£14  per  ton  in  London." 

But  I  am  afraid  there  is  no  possible  future  for  Hibiscus  fibre  in  the  world's 
markets ;  the  utmost  we  can  expect  is  to  satisfy  a  small  local  demand  for 
some  inferior  fibre.  India  -is  the  home  of  Hibiscus.  The  products  of 
different  species  are  not  always  kept  separate  for  trade  purposes,  but  the 
principal  hemp-yielding  hibiscuses  are  H.  cannabinus,  which  yields  Bombay 
nemp,  Ambari  hemp,  and  Deccani  hemp,  and  H.  sabdariffa,  which  yields  the 
Eoselle.  There  are  other  species  occasionally  used  as  fibre  plants.  I  note 
certain  figures  in  regard  to  Bombay  hemp.     From  oflicial  records  it  is  stated 
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that  the  area  under  cultivation  in  the  Bombay  Presidency  was,  in  1885-6, 
53,488  acres,  in  188(>-7  ;  87,957  acres,  and  in  1887-8,  71,588  acres.  This 
refers  to  one  species,  to  one  Presidency,  and  labour  of  the  cheapest  kind, 
well  accustomed  to  this  sort  of  work,  is  employed.  Also,  the  plantations 
are  in  the  tropics,  where  fibre  plants  grow  like  weeds.  It  is  facts  like  these 
which  cause  one  to  regretfully  hesitate  in  recommending  the  cultivation  of 
many  fibre  plants  in  New  South  "Wales,  and  to  throw  cold  water  on  the 
extraction  of  the  fibre  contained  in  many  indigenous  ones. 

The  Wild  Parsnip  as  a  Poison  Plant. 

With  reference  to  the  note  in  the  November  Gazette,  page  913,  as  there 
is  now  reason  to  believe  that  the  death  of  at  least  some  of  the  cattle  was 
caused  by  disease,  the  department  is  investigating  the  alleged  poisonous 
nature  of  this  plant,  which  was  recorded  as  indubitably  poisonous  by  high 
authority  a  number  of  years  since.  Pending  the  result  or  this  investigation 
a  full  report  (and  illustration)  of  this  plant  will  not  be  published. 

CoFPEE  Leaves  as  a  Beverage. 

A  DECOCTION  made  from  the  leaves  of  the  coffee  shrub  has  long  been  used 
in  the  Eastern  Archipelago,  and  has  more  recently  been  introduced  to  the 
coolies  in  Southern  India.  A  few  years  since  it  attracted  considerable  notice, 
and  was  recommended  as  a  new  article  of  import,  to  become  a  cheap  substi- 
tute for  tea.  There  seems  to  be  no  doubt  that  coffee  leaves  contain  caffeine 
in  sufficient  abundance  to  make  a  valuable  beverage,  but  the  presence  of  an 
unpleasant  senna-like  odour  would  militate  greatly  against  its  populaiity. 
Ab  regards  price,  it  is  said  that  coffee  leaves  could  be  prepared  (like  tea)  and 
shipped  at  2d.  per  lb.  as  against  teas  at  6d.  to  lOd.  There  exists,  however, 
the  diflBculty  that  depriving  the  tree  of  its  foliage  damages  the  crop  of 
berries  and  injures  the  tree  itself.  On  berry-producing  trees,  therefore,  only 
the  leaves  obtained  in  the  ordinary  pruning  operations  would  be  available, 
and  these  would  seem  to  yield  so  small  a  supply  as  not  to  be  worth  the  cost 
of  collection.  Growing  the  shrubs  for  leaf  alone  would  be  a  very  question, 
able  undertaking,  but  there  appears  to  be  no  valid  reason  why,  in  the  event 
of  the  berry  crop  failing,  a  portion,  at  least,  of  the  leaves  might  not  be 
gathered  and  prepared,  if  any  means  can  be  found  of  removing  the  objection- 
able odour.  It  has  been  urged  that  the  product  would  be  chiefly  used  to 
adulterate  tea,  but  even  supposing  that  such  an  adulterant  could  escape 
ready  detection,  the  charge  is  not  a  very  serious  one. 

A  SUGGESTED   NeW  MATERIAL   FOR  FILLING    PiLLOWS. 

Mb.  Pobesteb  Kidstow,  of  Condobolin,  writes : — "  I  forward  samples  of  a 
weed  which  grows  in  great  abundance  in  the  Myall  Plain  country,  on  the 
Lachlan  and  Bogan.  It  is  useless  for  stock,  but  the  mature  flowers  rub  up 
80  fine  that  it  appears  to  me  that  it  would  make  an  admirable  substitute  for 
feathers  or  kapok  for  filling  beds,  pillows,  or  cushions.  It  can  be  got  in 
large  quantitief*,  and  I  will  be  glad  to  hear  if  you  consider  it  of  any  com- 
nwrcial  value." 

The  plant  sent  is  Crtupedia  pleiocephala,  F.v.M.,  and  it  belongs  to  the 
compositae  or  daisy  family,  being  a  rather  ornamental  plant,  with  yellow 
heads  of  flowers. 
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Mr.  Ki(lBton*s  idea  is  ingenious,  but  I  am  afraid  the  article  has  no  com- 
mercial future  before  it.  The  fragments  into  which  it  rubs  up  are  botani- 
cally  the  individual  flowers,  and  these  individual  flowers  break  up  more  or 
less  into  fine  duat  as  they  get  dry,  which  is  a  serious  drawback  in  a  stuffing. 
Because  of  the  smallness  and  "mobility"  of  the  fragments,  the  stuffing 
could  only  be  used  for  such  articles  as  hassocks  and  solid  cushions,  i.e,,  such 
as  are  not  shaken,  as  pillows  are,  as,  if  the  covering  were  sufficiently  loose 
for  the  stuffing  to  shake  about,  it  would  settle  towards  the  lower  end  of  the 
covering.  As  a  stuffing,  therefore,  it  would  have  to  compete  with  articles 
of  the  texture  of  chaff  and  bran.  Most  vegetable  fibres  for  stuffing  are 
exceedingly  low  in  price,  and  the  labour  involved  in  reaping  flower-heads 
would  be  far  too  expensive.  The  only  possible  opening  I  can  see  for  the 
flowers  would  be  in  the  event  of  their  having  any  soothing  effect  in  assuaging 
pain  or  inducing  sleep,  when  used  in  the  form  of  a  pad  or  pillow  (like  hops 
and  chamomiles),  but,  of  course,  this  can  only  be  proved  by  experience.  We 
require  more  observers  like  Mr.  Kidston  to  suggest  means  for  the  utilisation 
of  our  indigenous  vegetation.  The  uses  of  very  many  plants  are  only 
awaiting  careful  observation  and  inquiry. 
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A  Si]atch  CoUectioi]  of  Flaijts  fron]  the 
Bourke-Barringui}  Road. 


By  WAC. 


Discovery  of  an  Acacia  new  foe  the  Colony. 

Some  little  time  ago,  while  visiting  the  artesian  bores  along  the  Bourke- 
Bairingun  Boad,  I  snatched  a  few  plants  as  I  rode  post  haste  through  the 
country.  Under  the  circumstances,  no  attempt  to  systematically  collect  was 
possible,  but  the  plants  secured  give  some  idea  of  the  vegetation  of  that  part 
of  the  country.  The  collection  includes  Dodonssas,  Eremophilas,  Acacias, 
salt-bushes,  and  grasses  such  as  are  always  more  or  less  found  in  the  district. 
Acacia  murrojfana,  Eremophila  howmanni^  and  OreviUea  Juncffolia,  are 
amongst  the  rarer  plants,  but  the  chief  find  is  Acaeia  patens,  F.  v.  M.,  which, 
Mr.  Maiden  informs  me,  is  an  addition  to  the  flora  of  the  Colony.  It  has 
previously  only  been  recorded  from  the  northern  territory  of  South  Aus- 
tralia, and  the  discovery  of  a  plant  new  for  New  South  Wales  under  the 
conditions  of  my  trip  indicates  how  desirable  it  is  for  people  travelling  in 
distant  parts  of  the  Colony  to  collect  specimens  of  the  vegetation,  for  we 
have  much  to  learn  in  regard  to  the  geographical  distribution  of  Australian 
plants. 

POBTULACEiE. 

Calandrinia  {Claytonia)  halonensis,  Lindl. 
Calandrinia  {Clatftonia)  calyptrata,  Hook,  f . 

EUTACRE. 

Geijera  parvi/lora,  Lindl. ;  "  Wilga.'* 

Sapindaceje. 

Dodonaa  viscosa,  Linn. 
Dodonaa  viscosa,  Linn. ;  var  angtutifolia. 
Dodonaa  attenuata,  A  Cunn. ;  var.  linearis, 
Dodon€Ba  boronittfolia,  G-.  Don. 
The  DodofKBos  are  known  as  '*  Native  hops." 

LEGXTBfrNOSJS. 

Swainsona  phacoides,  Benth. 
Cassia  phytlodined,  E.  Br. 
Cassia  eremophila^  A.  Cunn. 

Acacia  patensy  F.  v.  M.     New  for  New  South  Wales.     A  plant  closely 
albed  to  A.  siculiformis^  with  which  it  has  been  carefully  compared. 
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Acacia  sentis,  E.  y.  M. ;  "  Prickly  Wattle." 

Acacia  murrayana^  P.  v.  M. 

Acacia  salicina,  Lindl. ;  "  Kooba,"  or  "  Native  willow." 

Acacia  ?  Oswaldi^  P.  v.  M. ;  pods  only,  no  seeds  ;  "  Umbrella  bush." 

Acacia pendulay  A.  Cunn.;  **  Myall." 

MlBTACE-E. 

Calythrix  tetragona^  Labill. ;  "  Fringed  myrtle." 

JEucali/ptus  largiflorenSy  P.  y.  M. ;  "  Swamp  box." 

Eucalyptus  terminalis,  P.  v.  M. ;  "  Bloodwood"  of  the  interior. 

COMPOSITiE. 

Olearia  pimelioides,  Benth  ;  eyn.  Aster  pimelioides,  A  Cunn. 
Anyianthus  pusillus,  Benth. 
Selipterum  moschatum,  Benth. 

SOLANEJE. 

Nicotiana  suaveolens,  Lehm. ;  "  Native  tobacco." 

MTOPOBnTEJE. 

Myoporum  acuminatum,  E.  Br. ;  var.  parviflorum. 

Eremophila  howmanni^  P.  v.  M. 

JEremophila  sturtii,  R.  Br. ;  a  "  Bastard  sandalwood." 

Eremophila  lonyifoliay  P.  v.  M. ;  an  "  Emu  bush,"  or  "  Berrigan." 

JEremophila  inaculata^  P.  v.  M. ;  an  "  Emu  bush,"  or  "  Native  fuchsia." 

Veebenace^. 
Verbena  officinalis,  Linn. 

CHENOPODiACEiB  (Salt  bushcs). 

*Chenopodium  murale,  Linn. 
Atriplex  spongiosum^  P.  v.  M. 
Atriplex  halimoides,  Lindl. 
Kochia  triptera,  Benth. 
Bassia  paradoxa,  P.  v.  M. 

Peoteace^. 

Oretnllea  juncifoliay  Hook.  f. 
Sakea  pampUniana,  Kipp. 

Geaminejb  (Grasses). 

Panicttm  prolutum,  P.  v.  M. 
Andropogon  sericeus,  R.  Br. ;  "  Blue  grass." 
I^oa  ccespitosa,  Porst ;  var.  "  Tussock  grass." 
Qlyceria  ramigera,  P.  v.  M. ;  "  Cane  grass." 
Bromus  arenarius,  Labill. ;  a  "  Barley  grass." 
*ILordeum  murinum,  Linn.  ;  a  **  Barley  grass." 

Those  marked  with  an  *  are  not  natives  of  Australia. 
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Experinjeijts  wit!)  Pulses. 


Kt  GEORGE  VALDER, 

Departmenfc  of  Agriculture* 


Lentils  (JErvum  lens,  Linn.) 

Thebe  very  distinct  Yarieties,  tiz.,  "Large  G^rey,"  "Egyptian,"  and 
"  Spanish,"  were  tried.  They  all  came  up  well,  and  the  former  two  grew 
Tery  strongly,  but  the  "  Spanish"  variety  did  not  seem  at  home  from  the 
first,  although  it  matured  its  seed,  it  had  a  very  stunted  and  unhealthy 
appearance.  Seven  weeks  after  sowing  all  the  varieties  were  in  full  bloom^ 
and  they  were  ready  for  harvesting  about  four  to  six  weeks  later.  The 
following  table  will  show  the  results  obtained  from  each  variety : — 


No. 

Name. 

Seed  obtained  from— 

Crop  occupied  the 
ground— No.  of  days. 

Yield  of  dry  pulse 

per  acre. 

Bush,  of  60  lb. 

1 
2 
3 

Spanish          

Large  Grey 

Egyptian       

Europe         91 

78 

New  South  Wales...;               73 

9 

41i 

23 

"  Lar^e  Grey.''* — This  should  prove  by  far  the  most  valuable  of  the  three 
^eties  for  cultivation  in  this  Colony.  On  referring  to  the  above  table  it 
will  be  seen  that  it  gives  a  much  larger  yield  than  the  other  two  varieties, 
and  matures  very  quickly.  The  pulse  also  is  much  larger,  being,  when  in  the 
green  state,  fully  as  large  as  the  finest  garden  peas.  When  dry  the  pulse  is 
much  flatter  than  a  pea,  but  it  is  quite  as  big,  whereas  neither  of  the  other 
Tarifities  has  seeds  larger  than  a  common  vetch.  I  shelled  out  a  dish  of  the 
lentils  when  they  were  quite  green,  and  had  them  cooked  and  served  up  in 
the  same  way  as  green  peas.  They  were  very  palatable,  and  should,  I  think, 
make  a  good  substitute  for  green  peas  during  the  hot  summer  months.  Dr* 
Marano,  the  Italian  Consul,  informs  me  that  this  lentil  is  largely  used  in 
Ctaly  as  a  food.  The  dry  pulse  being  either  used  in  soups  whole,  or  ground 
into  pea-meal.  Of  late  years  the  Italians  resident  in  this  Colony  have  been 
importing  this  pulse  in  fairly  large  quantities  from  Europe,  there  should 
therefore  be  a  sale  for  it  in  Sydney.  Being  a  very  quick  grower,  requiring 
but  little  cultivation,  and  producing  a  largo  amount  of  foliage,  it  should  prove 
a  Taluable  plant  for  green  manuring.  The  plot  sown  by  me  was  ready  for 
plongbing  in  six  weeks  from  the  time  of  sowing,  and  I  roughly  estimated  the 
yield  of  green  plant  at  that  time  at  G  tons  per  acre. 
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"  JS^yptian.^* — A  very  hardy  plant,  but  mucli  smaller  than  the  above,  and 
foliage  much  thinner.  When  ready  for  harvesting  the  plants  were  covered 
very  thickly  with  the  small  pods.  Although  it  grows  well  here  it  is  not 
nearly  equal  to  the  large  grey  variety  in  any  way. 

^' Spanish.^^ — This  sample  was  taken  from  a  bushel  of  seed  which  the 
department  imported  from  Messrs.  Sutton  and  Sons,  the  well-known  English 
seedsmen.  Some  200  packets  of  the  seed  was  sent  to  farmers  in  all  parts  of 
the  Colony,  and  from  what  I  can  gather  from  reports  received  from  them  and 
my  own  observations,  I  consider  that  this  is  not  a  suitable  variety  for  culti- 
vation here. 


Pigeon  Pea  ( Co j anus  indicuSy  Spreng.) 

Two  samples  wero  tried — the  red  and  the  variegated  varieties.  The  seed 
was  sown  in  drills  4  feet  apart,  and  the  young  plants  were  thinned  out  to  4 
feet  apart  in  the  drill.  At  first  they  grew  very  slowly,  but  after  a  few  weeks 
of  hot  weather  they  made  rapid  strides,  and  soon  the  plants  in  the  two  drills 
were  touching.  At  this  time  they  were  fully  7  feet  higjh,  and  were  densely 
covered  with  folias;e.  They  commenced  to  flower  in  February,  and  in  about 
a  fortnight  later  they  made  quite  a  pretty  show,  being;  thickly  covered  with 
bright  yellow  flowers.  Towards  the  end  of  March  I  picked  a  quantity  of 
green  pods  off  them,  and  shelled  out  the  peas  and  cooked  them.  They  are 
of  a  very  nice  flavour,  but  are  rather  troublesome  to  shell  out,  both  pods  and 
peas  being  small.  In  April  the  plants  were  fairly  well  covered  with  pods, 
but  they  did  not  ripen  well,  the  weather  evidently  beins;  too  cold.  As  a 
consequence,  I  could  not  get  a  fair  estimate  of  the  yield  of  dry  pulse.  The 
climate  of  Sydney  is  a  little  too  cold  for  this  plant,  although  I  think  that 
as  it  is  a  perennial  it  would  ripen  its  seed  earlier  in  the  season  the  second 
year.  On  our  northern  rivers,  and  in  several  other  of  the  warmer  portions 
of  the  Colony,  this  plant  should  succeed  very  well.  As  a  forage  plant  it 
should  also  prove  of  some  value,  especially  in  rotation  with  other  fodder 
crops,  such  as  maize,  sorghum,  &c.  Six  months  after  sowing  the  yield  of 
green  fodder  was  at  the  rate  of  nearly  12  tons  per  acre.  I  cut  a  quantity 
and  gave  it  to  horses  and  cattle,  and  found  that  they  ate  it  with  great  relish . 


Lima  Bea.n  {Phascolvs  lunatuSy  Linn.) 

I  corLT)  only  manage  to  obtain  one  variety  of  the  Dwarf  Lima  bean,  i.g,, 
that  known  as  the  Dwarf  Bush  Lima.  This  is  a  bean  that  is  highly 
esteemed  in  the  warmer  portions  of  the  United  States  of  America,  where 
they  are  grown  in  large  quantities.  With  me  the  plants  grew  rather  slowly 
until  the  weather  became  warm,  when  they  grew  quickly  and  soon  began 
flowering.  The  pods  grow  in  clusters  of  from  four  to  ten  on  each  stalk. 
The  plants  were  not  at  any  time  more  than  from  10  to  12  inches  high,  and 
when  in  fruit  they  are  almost  home  to  the  ground  by  the  weight  of  the 
large  crop  of  pods.  The  pods  should  be  picked  as  soon  as  they  fill  out,  and 
beans  then  be  shelled  out  and  cooked  and  served  up  in  the  same  manner  as 
broad  beans.  I  consider  that  for  the  warmer  portions  of  the  Colony  this  is 
one  of  the  best  summer  vegetables  grown.  It  simply  revels  in  the  hot  dry 
weather.  The  yield  of  dry  beans  was  very  heavy,  being  at  the  rate  of  37^- 
bushels  per  acre. 
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Wagner's  Flat  Pea  (LatTiyrm  sylvestrisy  Linn.) 

TmB  sample  was  taken  from  a  quantity  whicli  was  imported  by  the  depart- 
ment from  England  in  August,  1890.  The  seed  was  distributed  the  following 
month  to  some  300  farmers  in  all  parts  of  the  Colony,  and  of  these  experi- 
menters no  less  than  30  per  cent,  stated  that  the  seed  did  not  germinate. 
And  yet  a  portion  of  the  same  seed  which  was  sown  by  me  with  the  other 
pulses  two  years  later  (8th  October,  1892)  came  up  very  evenly,  fully  60 
per  cent,  of  the  seeds  germinating.  The  plants,  although  looking  perfectly 
healthy,  grew  very  slowly,  and  at  the  end  of  nine  months  were  not  more 
than  horn  6  to  10  inches  high.  Of  the  fifty-four  difEerent  pulses  sown  in 
these  plots,  this  one  was  by  far  the  slowest  grower,  and  at  the  end  of  nine 
months  only  produced  about  half  a  ton  of  green  plant  per  acre.  Being  a 
Tery  deep-rooting  plant,  and  a  perennial,  it  was  thought  by  some  of  the 
experimenters  in  this  Colony  that  it  might  produce  a  large  yield  the  second 
or  third  year,  and  that  it  would  stand  the  dry  weather  well,  but  from  reports 
received  by  the  department  it  has  certainly  failed  either  in  giving  a  good 
yield  or  withstanding  the  heat,  and  in  many  instances  has  died  right  out. 


Villous  Vetch  ( Vicia  villosay  Linn.) 

This  proved  to  be  a  dwarf -growing  vetch  with  short  runners.  The  plants 
grew  very  quickly,  commenced  flowering  in  from  six  to  seven  weeks  after 
fiowing,  and  ripened  their  seed  in  from  twelve  to  fourteen  weeks.  As  a 
forage  plant  it  is  not  equal  to  the  common  vetch,  the  yield  of  green  plant 
being  4|  tons  per  acre,  and  the  yield  of  dry  pulse  23  bushels  per  acre. 
It  has  often  been  recommended  as  a  good  food-plant  for  bees,  and  from  what 
I  could  observe  it  certainly  bears  out  its  character  in  this  respect,  as  the 
plants,  which  were  in  flower  from  six  to  seven  weeks,  were  continuously 
visited  by  bees  in  large  numbers.  "When  in  flower  the  plants  are  very 
beautiful,  being  profusely  covered  with  long  racemes  of  pretty  pink  and 
white  or  purple  and  white  flowers.  I  should  not  advise  its  cultivation  on  a 
large  scale,  but  think  it  is  worthy  of  a  trial  in  small  patches  by  beekeepers 
as  a  bee  and  forage  plant. 

Algerian  Vjetch  {Vicia  calcarata) . 

This  vetch  is  one  that  will  evidently  stand  great  heat,  but  it  does  not  yield 
well,  and  I  cannot  recommend  it  as  a  forage  plant,  there  being  so  many 
species  superior  to  it  in  every  way. 


Lupins. 

Two  packets  of  lupins,  which  had  been  received  by  the  department  from 
Germany,  were  sown  with  the  other  pulses.  These  two  varieties  were  said 
to  he  the  best  for  green-manurings.  One  was  a  yellow-flowering  variety  and 
the  other  a  blue.  As  a  rule,  I  believe  that  the  small-seeded  varieties  have  ■ 
been  found  the  best.  These  were  both  rather  large-seeded  varieties,  and  as 
fitf  as  I  could  tell  are  not  equal  to  the  smaller- seeded  ones  which  are 
obtainable  here,  the  quantity  of  foliage  produced  being  very  small.  I  made 
a  sowing  in  the  spring  in  order  that  1  might  be  able  to  more  quickly  increase 
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the  quantity  of  seed  by  making  two  sowings  in  the  year.  This  crop  was 
harvested  in  about  three  months  after  sowing,  the  quantity  of  seed  obtained 
being  about  1^  lb.  of  each  variety.  I  thus  had  2^  lb.  seed  ready  for  sowing 
in  the  autumn,  which  is  by  far  the  best  season.  This  plot  should  produce 
about  100  lb.  seed,  which  is  sufficient  to  sow  an  acre.  Complaints  have  been 
received  by  the  department  from  farmers  that  it  is  very  difficult  to  obtain 
sufficient  lupin  seed  from  the  local  seedsmen  for  sowing  large  areas.  This 
experiment  will  serve  to  show  how  easy  it  is  to  obtain  a  large  supply  at  a 
small  cost  and  within  a  short  period  of  time. 

This  completes  the  record  of  the  fifty-four  species  and  varieties  of  pulses 
sown  in  connection  with  this  experiment.  As  will  be  seen,  these  seeds  were 
obtained  from  all  parts  of  the  world,  and  they  were  in  many  cases  three  or  four 
years  old.  Yet  when  sown  with  care  not  a  single  species  or  variety  failed  to 
germinate.  N'early  all  of  them  came  to  maturity  and  gave  very  fair  results, 
thus  proving  how  well  the  climate  of  this  Colony  is  adapted  for  pulse- 
growing. 


Digitized  by 


Google 


National  Prize  Competition^  1893.  65 


National  Prize  Competition,  1893. 

F.  B.  KYNGDON,  M.ILA.C 


Champion  Farms. 

OwnrG  to  the  floods  which  prevailed  during  1892  over  the  north  coastal 
district  the  competition  for  the  champion  prizes  was  deferred  for  a  year. 
It  was  at  first  intended  that  Mr.  J.  L.  Thompson,  Principal  of  the  Hawkes- 
buij  Agricultural  College,  should  act  as  judge,  but,  owing  to  his  duties 
rendering  a  prolonged  absence  impossible,  the  writer  was  invited  by  the 
Minister  to  undertake  the  responsible  post.  The  first  farm  was  visited  on 
10th  October,  and  the  last  on  14th  December,  so  that  over  two  months  were 
spent  in  continuous  travelling,  2,800  miles  being  traversed,  of  which  1,000 
miles  were  by  coach.  So  very  much  of  interest  was  observed  in  farms  that 
may  be  regarded  as  typical  of  all  that  is  good  in  the  agriculture  of  New 
South  Wales  that  a  description  has  been  prepared  for  publication,  in  the 
kope  that  a  wide  encouragement  may  be  given  to  the  pursuit  of  agriculture. 
Moreover,  by  the  courtesy  of  the  competitors  sufficient  data  was  afforded  to 
enable  a  short  outline  sketch  of  their  careers  to  be  made,  which  may  serve  to 
show  that  by  means  of  genuine  hard  work,  and  the  taking  advantage  of  local 
markets,  fortunes  have  been,  and  still  can  be  made  by  farming.  In  many 
cases  there  may  be  but  little  actual  cash  in  the  Bank,  since  the  funds  have 
been  invested  in  the  farm  which  yields,  however,  good  interest  for  generous 
treatment,  and  affords  many  advantages  that  would  have  to  be  paid  for 
handsomely  by  residents  in  a  town.  A  champion  prize  of  £50  was  offered 
for  the  best  mixed  farm  under  200  acres,  and  also  one  of  £50  for  the  best 
mixed  farm  under  200  acres  and  up  to  1,280  acres  in  the  whole  Colony,  open 
to  all  winners  of  first  prizes  in  1890, 1891,  and  1892.  The  entries  tor  the 
smaller  farms  comprised  five  from  the  North  Coast,  extending  from  the 
Hawkesbury  to  the  Tweed,  four  from  the  South  Coast,  extending  from  the 
Hawkesbory  to  Cape  Howe,  and  one  from  the  table-lands  south  of  the 
Hunter  Kiver  Valley.  The  tables  attached  to  this  article  give  full  parti- 
culars as  to  the  entries,  area,  and  marks  awarded. 
The  schedule  of  points  furnished  by  the  Department  was  as  follows : — 

System  of  underground  drainage  *50 

Conservation  of  water  and  its  economic  application 80 

Character  and  condition  of  fences  and  gates 40 

Plan,  character,  and  condition  of  homestead  and  of  farm 

buildings       40 

Kinds  of  implements  used,  condition,  Ac 60 

System  of  cultivation,  rotation,  Ac 80 

State  of  crops  as  to  cleanness  and  cultivation 100 

Productiveness  of  crops ,         50 

*  Bee  tables,  page  99. 
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System  of  manuring        *50 

Conservation  of  manure  made  on  the  farm      ...         ...         ...  50 

Means  used  for  conserving  fodder         60 

System  of  laying  down  grasses  ...         ...         ...         ...         ...  20 

Class  and  condition  of  live  stock            ...         ...         ...         ...  50 

Vegetable  and  fruit  garden         25 

Mode  of  book-keeping 20 

Number  and  condition  of  subsidiary  aids         80 

Any  new  point  of  interest  and  commercial  value,  such  as  new 

crops,  ensilage,  &c 20 

General  management  with  a  view  to  profit       ...         ...         ...  125 

1,000 

In  order  to  arrive  at  an  acurate  adjudication  these  heads  were  subdivided, 
as  shown  in  the  tables,  p.  99-101',  so  as  to  give  full  value  to  each  competitor. 
By  their  study  it  will  be  seen  that  the  highest  scorers  made  more  points, 
because  in  their  methods  of  farming  they  had  so  many  more  strings  to  their 
bow.  The  farming  throughout  was  of  a  very  high-class,  reflecting  great 
credit  to  the  competitors.  There  can  be  no  doubt  but  that  these  farms 
exercise  an  influence  for  good  in  their  neighbourhoods,  more  especially  since 
having  entered  for  prizes  offered  by  the  Government  they  have  been 
distinguished  as  winners. 


Mixed  Farms 

over  800  aad  up  to  1,260 

acres. 

Order  of  Merit. 

per  cent,  of 

points. 

Worboys  T.  C.     ... 

9118 

WilfordW.H.     ... 

90-31 

Warden  A.  F.      ... 

88-22 

Mason  Dr.  H.  W. 

87-36 

Godfrey  G.,  senior 

86-73 

Sommerlad  J.  H.... 

83-26 

O'MearaW. 

79-77 

Greorge  Godfrey,  senr.,  Gocup,  13  miles  from  Gundagai. 

South  Tableland  District. — Place,  No.  5  ;  points,  86*73  per  cent. ;  arable,  78  acres ;  paaintrer 
226  acres ;  homestead,  If  acre  ;  orchard,  \  acre ;  total,  300  acres. 

(10  October,  1898.) 

Mb.  Godfbsy's  farm  occupies  principally  alluvial  flats  at  the  foot  of  Mount 
Minjary,  between  Gundagai  and  Tumut,  and  comprises  60  acres  of  reclaimed 
marsh,  devoted  to  cultivation;  30  acres  of  gentle  hill  slopes,  suitable  for 
ploughing,  with  a  thin  but  fair  basaltic  soil,  and  210  acres  of  steep  mountain, 
useful  for  pasture  only — in  all,  300  acres.  High  ranges  at  the  back  shelter 
from  strong  winds,  and  their  soakage  supplies  the  stream  that  made  in  days 
gone  by  the  marsh.  The  main  Gundagai-Tumut  road  passes  through  the 
property,  the  first-named  place  being  13  miles  distant  and  Tumut  8  miles. 
The  haulage  to  Gundagai  railway  stotion  is  moderately  heavy,  some  steep 
hUls  having  to  be  surmounted.    Many  years  ago,  in  the  gold-mining  period^ 

*  See  tables^  pigo  99. 
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before  the  days  of  the  railroad,  the  Tumut  district  sent  produce  to  Albury, 
Lambing  Elat  (Young),  and  other  distant  centres,  but  the  rail  has  altered 
matters,  besides  which  these  places  now  supply  their  own  wants.  The  Tumut 
market  to-day  is  distinctively  a  local  and  district  one,  and  the  farmers  are 
looking  out  for  other  centres  and  for  other  methods  of  disposal  than  now 
exist. 

Mr.  Godfrey  is  a  native  of  Bedfordshire,  England,  and  had  some 
experience  in  agricultural  labour  prior  to  emigrating.  He  had  made  and 
laid  pipe-drains,  and  had  seen  the  great  drainage  system  of  the  Fen  country 
of  liincolnshire,  and  this  influenced  him  in  taking  up  a  discarded  marshy 
spot  Thirty  years  ago,  dating  from  February,  1894,  he  paid  £280  for  the 
goodwill  and  improvements  on  a  selection  of  160  acres,  forming  the  nucleus 
of  his  farm.  The  improvements  consisted  of  a  small  slab-house  and  a  10-acre 
paddock  fenced,  but  not  cleared,  whilst  so  unpromising  did  the  60  acres  of 
marsh  appear  that  neighbours  fully  expected  another  relinquishment.  The 
geological  formation  (^  the  district  is  Silurian  slate,  backed  by  high  granite 
ranges ;  the  slate  foot-hills  slope  at  first  steeply  down  as  sharp  ridges  to  the 
Tumut  vall^,  and  vary  from  300  to  500  feet  in  elevation.  They  are  covered 
with  a  thin  soil,  and  the  soil  of  the  lower  gentle  slopes  is  a  much  weathered 
debris,  in  which  disintegrated  basalt  forms  a  part.  These  red  soils  aro 
sandy,  porous,  and  fertile.  The  alluvial  flats  have  much  of  this  red  soil  with 
kyere  of  clay  and  slaty  debris.  The  marsh  is  caused  by  an  upper  layer  of 
tenacious  clay,  beneath  which  the  soakage  finds  a  way  through  the  porous 
red  soil,  and  bursts  up  through  the  clay  as  treacherous  crab-hole  springs, 
into  which  many  oxen  sank  when  numerous  teams  used  to  camp  in  the  olden 
days.  The  marsh  was  then  a  bog  of  black  peat,  and  tall  impenetrable 
masses  of  reeds. 

Drainage  was  the  first  consideration,  and  begun  by  digging  a  main  ditch 
at  the  junction  of  the  marsh  with  the  hill  slopes,  so  that  the  soakage  might 
be  tapped.  Trenches  3  feet  deep  were  next  cut  across  the  marsh,  and 
draining  into  the  main  ditch.  So  rough  was  the  coarse  reed  foliage  and  sour 
grass  tuiseocks  that  it  was  necessary  to  mow  a  way  through  them  prior  to 
cutting  the  trench.  The  crab  holes  were  attacked  by  a  special  trench,  the 
bottom  of  which  was  filled  in  with  rough  slabs,  forming  underground  drains 
that  act  as  well  to-day  as  they  did  thirty  years  ago.  Tear  by  year  more  and 
more  of  the  marsh  has  been  reclaimed,  first  by  the  labour  of  Mr.  Godfrey 
alone,  and  then  assisted  for  a  few  years  past  by  his  two  sons.  A  small  final 
portion  awaits  treatment,  and  shows  to-day  what  the  original  condition 
must  have  been.  After  drainaore  the  soil  becomes  a  light- working,  black, 
wndy  loam,  lying  3  feet  above  the  level  of  the  running  ditches,  so  that  there 
is  always  capillary  moisture,  but  after  wet  the  land  poaches  freely  wherever 
troddened ;  if  turned  up  wet  the  clods  remain  for  a  long  time  hard-baked, 
which  precludes  a  fine  even  tilth,  but  the  growth  of  the  crop  is  not  interfered 
with.  Bain-water  is  conserved  in  an  underground  tank  for  household 
purposes,  and  there  are  natural  supplies  of  water  in  most  of  the  paddocks. 
The  farm,  moreover,  affords  a  lesson  in  practical  irrigation,  for  by  temporarily 
bJoeking  the  main  ditch  the  water  can  be  thrown  up  into  shallow  channels 
that  command  the  lower  levels  of  the  flat,  and  by  this  means  crops  of  maize 
have  been  irrigated  in  trying  seasons.  The  same  can  also  be  extended  to 
4e  orchard  and  vegetable  garden. 

The  fences  throughout  are  serviceable  and  good,  being  two  and  three  rail, 
two  wire  and  three  rail,  also  one  wire  and  three  rail,  the  wire  being  added  to 
«<»eBgthen  fences  weakened  by  age.  There  are  some  gates,  and  existing, 
>^iaih  will  give  place  to  gates  as  circumstances  allow. 
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The  residence  is  of  red  brick,  containing  seven  rooms,  and  was  built  ten 
years  ago  at  an  outlay  of  £650.  The  kitchen  is  separate,  and  of  equal  date. 
In  front  there  is  a  small  flower  garden,  and  at  a  little  distance  a  moderate- 
sized  orchard  and  kitchen  garden.  The  farm  buildings  are  arranged  to 
afford  every  convenience  for  working,  and  are  distributed  apart  to  avoid  any 
risk  of  fire.  They  are  throughout  of  slabs,  with  round  timbers,  and  roofed 
with  iron  or  bark.  The  barn,  60  feet  by  20  feet,  is  occupied  as  an  oaten  hay 
store,  and  in  it  are  many  machines  worked  by  horse-gear  outside.  There  are 
also  a  cart  and  implement  shed,  tool-shop,  store-room,  calf -pen,  and  milking 
yard,  new  five-stall  stable  of  superior  finish,  thfe  old  stable,  piggery  and  yard, 
double  stockyard  and  windlass. 

The  implements  comprise  two  one-furrow  ploughs  by  Ransome  and 
Howard,  two-furrow  plough  by  Howard,  wheel  harrow  by  Howard,  one  set 
of  iron  harrows,  wood  harrow  for  breaking  down  rough  ground,  small  disc 
harrow  for  covering  in  seed,  iron  horse-hoe  with  various  shaped  feet,  wood 
roller,  maize  (horse)  drill,  broadcast  seed-sower  for  use  on  a  cart,  Kobinson  s 
of  Melbourne  back  delivery  mower,  Homsby's  string  binder,  two  drays,  and 
a  l>uggy.  In  the  barn  the  following  are  driven  by  shafting  from  a  Bentall's 
horse-gear  outside :  a  large  maize-sheller,  chaff-cutter,  and  gjrindstone.  Mr. 
Grodfrey  attends  to  his  own  repairs,  and  has  a  tool-shop  well  supplied.  The 
43election  of  implements  is  good,  and  they  are  properly  cared  for. 

The  cultivation  of  the  farm  is  as  follows : — Sixteen  acres  of  oats  and  wheat 
mixed  for  hay  on  a  once  heavily-timbered  flat,  15  acres  of  late  sown  oats  for 
hay  on  the  original  marsh,  2  acres  of  minor  crops,  such  as  1  acre  of  maize, 
i  acre  potatoes,  \  acre  millet,  melons,  and  amber  cane,  and  \  acre  of  pump- 
kins in  odd  pieces  of  land.  Two  acres  of  "  Chevalier"  malting  barley  has 
been  sown  as  an  experiment,  the  seed  being  obtained  from  Mr.  Coker,  of 
Cootamundra,  and  10  acres  of  maize — in  all,  45  acres  of  cultivated  land.  On 
the  fallows  grass  is  allowed  to  grow  for  a  short  period,  and  12  acres  are  due 
for  wheat,  and  15  acres  for  maize  next  season — in  all,  there  are  27  acres  of 
this  pasture.  The  natural  herbage  of  the  nearly  cleared  slopes  and  hillsides 
amounts  to  226  acres,  and  a  portion  has  been  under  cultivation  during 
past  years.  The  total  area  of  the  farm  is  300  acres,  of  which  72  acres  may 
be  classed  as  arable.  The  rotation  is  based  upon  wheat  after  a  fallow 
followed  by  hay — oaten  or  wheaten.  The  object  of  the  fallow  is  to  clean 
the  land  every  third  year,  but  on  the  60  acres  of  alluvial  flat  it  is  only 
introduced  when  the  land  really  wants  cleaning,  otherwise  maize  is  followed 
by  hay  continuously.  The  land  is  prepared  for  wheat  and  hay  by  one  main 
ploughing,  the  seed  is  broadcasted,  harrowed  in,  rolled  in  spring,  and 
harvested  by  a  string  binder,  carried  to  the  hay-shed,  or  stacked  at  the  home- 
stead. The  wheat  is  thrashed  at  Is.  per  bag  by  a  travelling  8-horse  pegdrum 
machine,  the  owner  of  the  thrasher  supplying  horses,  feeder,  and  driver, 
whilst  extra  hands  and  rations  for  the  whole  are  supplied  by  the  farmer.  A 
steam  tackle  would  do  in  one  day  all  the  wheat  grown  on  a  small  farm,  and 
there  are  one  or  two  sets  in  the  district.  A  small  area  of  potatoes  and 
pumpkins  are  grown  for  home  consumption,  and  the  surplus  is  sold  locally. 

Land  for  maize  receives  one  main  ploughing,  and  the  employment  of 
harrow  and  scuffle  to  bring  it  to  a  fine  tilth  with  the  further  use  of  Howard's 
wheel  harrow  as  the  best  tool,  in  Mr.  Godfrey's  opinion,  to  work  up  weeds 
and  clear  off  rubbish.  The  corn  is  planted  by  the  horse-drill  in  rows  4  feet 
apart,  the  varieties  preferred  being  "  Horse  Tooth "  and  "  Early  Profit." 
Constant  cleaning  is  pursued  by  horse  and  hand  hoe,  particularly  in  the 
early  stages  of  growth,  and  sheep  are  run  through  the  crop  when  nearly  ripe 
as  a  further  cleaning  process.    The  cobs  are  husked  in  the  barn,  the  husks 
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being  picked  over  by  stock,  and  used  for  litter,  and  the  cores  for  fuel.  When 
a  haj  crop  follows  the  stalks  are  rolled  down  and  ploughed  in  or  burnt  off 
for  a  succeeding  crop  of  maize.  The  chief  weeds  of  the  farm  are  sorrel  and 
thistles,  and  tbe  former  is  kept  under  by  the  summer  fallow  every  third 
year.  If  in  cultivating  the  land  there  be  many  such  weeds  one  or  two 
fallow  ploughings  are  preferred.  Through  the  neglect  of  neighbours  and 
the  state  of  the  roads,  thistles  and  briars  invade  Mr.  Godfrey's  land.  The 
yields  per  acre,  taking  an  average  of  many  years,  are  as  follows : — Oaten  and 
wheaten  hay  on  the  slopes  from  IJ  to  2  tons  per  acre,  and  on  the  alluvial 
2\  tons  per  acre.  Wheat  averages  20  bushels,  with  extremes  of  from  16  to 
35  bushels  per  acre  ;  maize,  50  to  60  bushels,  with  extremes  of  from  30  to 
80  bushels  per  acre. 

The  making  of  manure  is  attended  to  by  throwing  maize-cores  to  the  pigs, 
the  gathering  of  yard-waste  and  stable-dung  into  one  heap.  In  the  cow- 
yard,  straw  is  trodden  down ;  poultry  droppings  are  saved  for  special  use  in 
the  garden ;  the  farmyard-dung  is  used  to  equalise  poor  patches,  and  the 
land  affords  indications  that  a  more  general  application  is  needed. 

Mention  has  been  made  of  the  conservation  of  oaten  and  wheaten  hay. 
Eye-grass  was  one  year  laid  down  and  ploughed  up  since  then.  No  artificial 
grasses  have  been  sown,  but  rye-grass  is  still  to  be  met  with  in  the  pastures. 
The  natural  grasses  are  nutritious,  and  give  good  feed  to  the  sheep  on  the, 
Bt^  hill-sides,  which  extend  over  an  area  of  226  acres. 

The  live-stock  comprise  15  horses,  36  cattle,  150  sheep,  15  swine,  and  100 
head  of  poultry.  The  eight  farm-horses  are  of  a  good  active  type,  and  two 
are  young  draught  horses  coming  on  into  work.  There  is  also  a  pair  of 
well-bred  buggy-horses,  2  saddle-horses,  and  3  young  light  horses.  The 
milch-cows  number  9 — springers,  6  ;  yearlings,  5  ;  calves,  16 ;  and  a  bull ; 
total,  36, — the  whole  forming  a  useful  type,  in  which  Durham  predominates. 
The  sheep  are  breeding-ewes,  chiefly  merino,  and  a  few  cross-bred,  a  flock 
being  kept  for  grazing  surplus  feed.  Bacon  is  cured  for  home  use,  and  live 
pigs  sold.  The  stock  comprises  a  Berkshire  boar,  2  sows,  and  12  young 
pigs.    The  poultry  were  of  mixed  breeds. 

The  kitchen  garden  and  fruit-trees  merely  supply  suflBcient  for  home 
requirements,  save  a  few  apples  and  quinces  are  sold. 

Bookkeeping  consisted  in  a  record  of  sales  and  purchases. 
A  small  quantity  of  experimental  wheat  was  growing  from  seed  supplied 
by  Mr.  H.  D.  Coker,  of  Cootamundra,  consisting  of  3  bushels  of  Smith's 
^  Nonpareil,'*  1  bushel  of  "  Lambrigg,"  and  some  "  Allora  Spring."  The 
district  is  not  entirely  free  from  rust,  but,  unless  on  the  alluvial  flat,  it  is  not 
a  great  evil.  When  it  was  profitable  to  grow  tobacco  a  few  years  ago,  some 
10  acres  of  the  alluvial  flat  was  let  off  to  Chinamen,  who  produced  several 
tons.    A  little  amber  cane  is  being  tried  this  season. 

The  subsidiary  aids  may  be  enumerated  as  co-operative  family  labour, — 
Mrs.  and  the  two  Miss  Godfreys  attending  to  the  dairy,  including  milking 
and  butter-making,  as  well  as  the  poultry ;  use  of  flour  from  home-grown 
wheat;  letting  out  of  the  string-binder  (£25  per  annum  being  so  earned)  ; 
home  repairs,  carpentering,  and  engineering;  the  keeping  of  a  produce 
store  on  the  main  roadside  ;  salt  meat,  also  bacon  and  hams  cured  for  home 
use ;  sales  of  10  lb  of  butter  per  week,  apples,  quinces,  and  potatoes. 

The  points  of  interest  are  the  drainage  of  a  marsh,  extensive  growth  of 
kay  crops,  and  sales  of  produce  through  channels  attached  to  the  farm. 

The  general  management,  with  a  view  to  profit,  has  been  to  grow  horse- 
feed  for  local  sale,  there  being  a  produce-store  on  the  farm,  and  a  son-in-law 
established  as  a  produce-dealer  in  Tumut,  so  that  a  safe  outlet  is  secured  for 
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this  particular  farm.  The  60  acres  of  alluvial  form  the  chief  cultivation 
area.  The  arable  land  is  cropped  on  a  three  years  rotation,  viz.,  a  grain 
crop,  a  hay  crop,  and  a  rest  as  pasture.  The  work  of  the  farm  is  done  by 
two  men,  eight  norses,  and  a  good  selection  of  implements.  The  cattle  are 
evidently  the  least  profitable  of  the  live-stock  when  their  present  low  values 
are  considered,  whilst  the  flock  of  sheep  kept  to  clear  ofE  surplus  feed  might 
be  increased  in  numbers.  Poultry  and  swine  pay  well.  Two  horses  are 
sold  on  an  average  each  year,  and  young  cattle  as  occasion  offers.  The 
prices  got  are  as  follows : — Hay,  £3  lOs.  per  ton ;  maize,  29.  9d.  to  38.  per 
bushel ;  wheat,  38.  per  bushel ;  feed  oats,  38.  per  bushel ;  hay  chaff,  £4  per 
ton.  The  annual  turnover  amounts  to  £270,  to  which  must  be  added  the 
household  expenses  of  five  adults  and  improvements  added  to  the  farm.  The 
original  capital  of  £230  was  spent  in  the  purchase  of  the  goodwill  of  the 
original  selection,  and  only  the  balance  of  certain  payments  are  now  owing 
to  the  State.  The  improvements,  buildings,  live-stock,  and  farming  plant 
may  be  taken  at  £3,0CK),  and  a  family  of  ten,  including  the  parents,  have 
been  supported  by  the  farm  amidst  every  comfort.  The  results  of  Mr. 
Grodfrey*s  farming  may  be  summarised  as  the  building  up  of  an  occupation 
well  fenced,  drained,  and  cultivated,  with  good  serviceable  buildings  and  a 
neat  homestead,  by  means  of  his  own  labour,  assisted  of  late  years  by  his 
sons. 

Dr.  H.  Wharton  Mason,  Tumut. 

South  Tableland  District. — Place,  No.  4 ;  points,  87'36  per  cent.  ;  azsble,  219  acres ; 
pasture,  228  acres ;  forest,  320  acres  ;  orchard,  3i  acres ;  homestead,  2  acres  ;  total, 
772  acres. 

(11  October,  1893.) 

Dr.  Mason  has  entered  upon  farming  as  an  investment,  finding  leisure, 
amidst  a  busy  life,  to  give  a  general  superintendence.  From  time  to  time, 
as  opportunity  occurred,  freehold  areas  have  been  purchased  on  the  rich 
alluvial  flats  within  a  mile  or  two  of  Tumut.  On  these  fertile  lands,  subject 
to  overflows  which  replenish  the  soil  by  the  deposition  of  silt,  continuous 
crops  of  maize,  pumpkins,  and  cereal  hay  are  grown,  and  when  the  market 
again  proves  favourable  a  large  area  is  ready  to  be  planted  with  tobacco. 
Quite  recently,  400  tons  of  leaf  were  stored  in  Tumut  awaiting  sale,  but  the 
excise  duty  is  blamed  for  manufacturers  nominally  preferring  American 
tobaccos,  although  it  is  suspected  that  stocks  of  Colonial  leaf,  acquired  at 
depreciated  rates,  enter  largely  into  their  output.  The  great  art  of  tobacco- 
making  lies  in  the  management  of  the  curing-shed,  and,  in  the  opinion  of 
Mr.  Sutherland,  the  expert  of  the  Department  of  Agriculture,  the  Tiunut 
soil  will  grow  ^ood  plants,  but  something  more  than  the  open  Chinese 
pattern  of  shed  is  needed.  Hitherto,  the  growth  of  tobacco  has  been  in  the 
hands  of  Chinese,  who  can  seldom  be  induced  to  alter  their  traditions  of  culti- 
vation. Their  ways  of  curing  lead  to  inferiority,  and  the  large  accumulations 
of  leaf  came  from  their  sheds.  Their  methods  of  intense  cultivation  depend 
on  well-watered,  fertile  lands,  and,  in  their  competition  for  such,  landlords 
who  hold  Tumut  alluvials  have  reaped  much  benefit ;  in  fact,  it  is  a  question 
whether  altogether  too  high  a  rental  is  not  entertained,  and  large  areas  are 
kept  in  pasture,  which,  if  rents  were  lower,  could  be  readily  leased.  To-dav 
the  Tumut  tobacco  industry  may  be  said  not  to  exist,  for  disease  has  well 
nigh  exterminated  the  seedling  plants,  although  spraying  affords  a  remedy 
not  yet  availed  of.  Dr.  Mason  is,  however,  prepared  to  grow  and  cure 
tobacco  whenever  the  product  can  be  sold  at  a  profit,  or  when  co*operative 
support  is  given  to  a  proper  curing-shed. 
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Hie  local  demand  for  maise  is  limited,  and  further  efforts  are  needed  to 
open  up  maxkete  in  the  soath^eastem  districts  of  the  Colonj.  The  Sjdnej 
market  can  only  be  reached  bj  285  milee  of  railway  carriage,  and  is  availed 
of  if  prices  are  forourable,  Dr.  Mason  and  other  growers  having  made  top 
prices  for  picked  samples.  The  doctor  is,  however,  prepared  to  fall  back  on 
mtening  swine  in  conjunction  with  his  butter-factory.  The  establishment 
of  a  complete  cheese  and  separating  plant,  worked  by  water-power,  was  due 
to  the  necessity  of  most  profitably  utilising  the  food  which  the  rich  alluvials 
are  ca{»ble  of  growing.  In  order  to  do  so,  a  dairy  herd  is  being  established 
wfaieh  will  yield  the  maximum  of  rich  milk,  but  it  takes  great  skill  and  years 
of  culling  to  bring  about  an  ideal  result.  The  cows  and  swine  together  will 
absorb  what  food  can  be  produced.  Oaten  and  wheaten  hay  is  being  largely 
grown,  and,  by  ensilage,  stores  of  green  stufE  are  to  be  rendered  available, 
particularly  when  the  crop  is  compounded  of  vetches  and  oats,  with  beane 
and  peas,  as  is  proposed.  It  is  a  feature  of  this  farm  that  large  supplies  of 
fodd«r  can  be  relied  on,  and  it  is  important  that  storage  in  stack  or  silo  be 
made  for  summer  use.  Perhaps  no  climate  and  soil  can  be  better  suited  for 
tUs  scheme  of  farming. 

The  Tomnt  Valley  has  been  scoured  out  of  the  soft  Siluritfn  slates  during 
Hm  course  of  ages.  On  either  side  high  granite  ranges  hem  in  the  slate 
formatian,  and  the  detritus  washed  down  from  an  extensive  watershed  has 
formed  the  fertile  alluvial  flats.  Hydraulic  mining  is  yearly  sending  down 
a  vast  bulk  of  silt,  so  that  lagoons  are  filled  up,  me«dows  raised,  and  fences 
disappear.  Gilmore  Creek  bounds  one  of  Dr.  Mason's  farms,  and  silt  fh)m 
thk  source  can  be  laid  at  will  on  many  of  the  pastures.  Bumbowlee  Creek 
puses  through  another  farm,  but  its  silt  is  derived  from  natural  sources. 
Theie  are  four  distinct  farms  lying  at  a  little  distance  from  each  other.  The 
acreage  of  the  Bumbowlee  Creek  farm  is  109^,  consisting  of  28  acres  of 
oalBD-hay  land,  52  acres  of  tobacco  fiat,  and  29^  acres  of  hill-slope  gradng 
country ;  it  was  purchased  five  years  ago.  On  the  Tumut  Eiver  there  are 
I7i  acres,  all  alluvial  fiat,  and  including  an  orchard  of  3i  acres,  and  pur- 
chased two  years  ago.  Another  area  on  the  Tumut  Eiver  extends  over  125 
aeres  of  sJiuvial,  devoted  to  the  growth  of  maise.  The  largest  farm  is 
Qilmore  Creek,  where  the  head-quarters  are.  It  comprises  200  acres  of  fiat 
and  300  acres  of  hiUslope  recwitly  ringbarked.  In  all,  there  are  772  acres, 
composed  o£  219  acres  arable,  230  acres  pasture,  3i  aeres  orchard,  and  320 
acres  forest. 

G3ie  large  proportion  of  alluvial  land,  nearly  400  acres,  is  subject  to  over- 
fiow,  imd  where  the  land  recedes  from  the  high  bsmks  next  the  streams,  flood- 
watera  may  lie  for  a  time  and  form  some  permanently  wet  pastures  and  some 
lagoons.  In  the  aggregaite  a  great  many  acres  have  been  surface-drained  by 
long  contour  plou^<»furrows,  and  by  deeper  ditches.  By  similar  methods 
other  areas  have  bcMBn  laid  under  waters  of  irrigation,  so  that  both  drainage 
aod  irrigation  have  berai  attended  to. 

Throng  having  bought  from  time  to  time  contiguous  small  properties, 
the  fences  proved  too  numerous,  and  many  divisions  have  been  thrown  into 
one,  so  that  larger  areas  may  be  ploughed.  In  all  cases  the  fences  wei«  in 
good  order,  and  instead  of  burning  off  timber  from  the  forest  land  a  lavge 
supply  of  posts  and  rails  has  b^n  got  out.  Moreover,  in  slack  times  the 
deed  timb^  is  to  be  drawn  to  the  saw-mill  and  cut  for  town  fuel  supply. 
The  roadwajrs  across  the  alluvial  fiats  have  entailed  much  attention  to  render 
^nnidry^  and  many  wet  spots  have  cost  money  to  make  passable. 

Anotik&e  feature  of  buying  up  small  farms  is  that  each  had  its  homestead. 
Tbe&rm  buildings  at  Bumbowlee  Creek  were  not  long  ago  destro^d  by  fire^ 
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but  a  fair-Bized  farm  cottage  is  in  good  order  and  tenanted.  On  tbe  orchard 
plot  on  the  Tumut  Elver  there  is  a  superior  four-room  cottage,  occupied  by 
one  of  the  hands.  The  bam,  40  feet  by  20  feet,  is  of  horizontal  saplings 
with  iron  roof,  and  may  be  used  for  tobacco-curing.  There  is  a  similarly- 
constructed  shed  40  feet  by  8  feet  for  com,  as  well  as  a  windlass  and  yard. 
On  the  tobacco-grounds  of  the  Tumut  River  property  there  are  numerous 
but  inferior  dwelling-places  occupied  by  previous  Chinese  tenants,  and  now 
by  permanent  or  temporary  hands.  Two  specially-constructed  tobacco-sheds 
ave  been  put  up,  open  on  all  sides,  with  round  posts  and  iron  roof,  the 
argest  measuring  200  feet  by  30  feet  by  18  feet  high,  and  costing:  £120  and 
£250  respectively.  The  plan  was  on  the  best  local  system,  but  Mr.  Suther- 
land, the  tobacco  expert,  points  out  that  quality  of  leaf  cannot  be  cured 
without  proper  control  of  ventilation  and  the  regulation  of  heat,  which 
might  be  secured  by  double  walls  and  a  ceiling.  The  main  homestead  is  at 
Gilmore  Creek,  where  an  old  flour-mill  has  been  adapted  to  a  dairy,  and  the 
water-wheel  repaired  at  a  cost  of  £80  for  woodwork  alone.  By  this  means 
10-horse  power  is  utilised  for  the  butter  factory,  food -preparing  machinery, 
and  saw-bench.  The  miller's  cottage  is  occupied  by  the  butter-maker,  and  a 
large  iron-roofed  shed  170  feet  by  40  feet  gives  accommodation  to  82  milking- 
bails,  and  as  many  cows  can  be  housed  in  winter,  barn  storage  for  hay  and 
maize,  chaff-cutting  appliances  and  implement  shelter.  A  piggery  adjoining, 
40  feet  by  25  feet,  contains  8  breeding-pens,  and  the  surrounding  paddock 
of  14  acres  is  about  to  be  made  pig-proof. 

The  implements  comprise  7  one-furrow  ploughs,  horse-hoes,  and  4  scarifiers, 
including  the  "Planet,"  6  harrows,  and  roller  and  corn-rake,  Howard's 
string-binder  and  reaper,  2  maize-shellers,  Hunt's  large  chaff-cutter  and  corn- 
cracker,  elevator  and  chaff-bagger,  90-gallon  Alexandra  separator,  Kiama 
80-lb.  churn.  Helical  butter-worker,  complete  cheese  plant  by  Zingel  of 
Kiama,  2  large  coppers  for  heating  water,  fan  to  butter  cool-store,  rotatory 
pump  and  hose  in  case  of  fire  driven  by  the  10-horse  power  water-wheel, 
circular  saw  bench,  blacksmith's  forge  and«  tools  for  general  repairs  (heavy 
repairs  done  by  tradespeople),  1  S-horse  waggon,  2  drays. 

The  system  upon  which  Dr.  Mason  farms  is,  to  grow  maize  and  oaten  hay 
with  a  summer  rest,  stock  running  on  the  stubbles.  Clover  springs  up 
luxuriantly,  and  constitutes  the  nitrogen-gathering  legume  on  these 
stubbles.  For  instance,  at  Bumbowlee,  the  oaten  hay  of  the  previous  season 
was  put  up  in  five  circular  stacks,  said  to  be  the  first  in  the  district.  On 
reaping,  a  good  deal  of  grain  was  shattered,  which,  however,  afforded  a 
luxuriant  feed  to  130  head  of  dairy  stock,  who  were  grazing  preparatory  to 
the  land  being  planted  with  maize.  At  theTumut  River  farm  125  acres  were  to 
be  in  maize  this  season ;  the  land  ploughed  up  well,  clover  having  grown 
thickly,  with  a  good  sprinkling  of  ranunculus.  The  maize  crop  immediately 
preceding  gave  an  increased  yield,  as  a  result  of  constant  horse  and  hand 
hoeing,  the  "  Planet "  cultivator  giving  much  satisfaction.  These  lands  are 
subject  to  overflow,  and  the  silt  deposited  replenishes  fertility,  so  that  no 
rotation  is  necessary.  Wheat  grows  too  luxuriantly  on  these  alluvials,  so 
oats  are  preferred  tor  hay.  Throughout  the  maize,  pumpkins  are  grown  for 
pig  and  cattle  food,  and  every  effort  is  made  to  secure  thorough  and  clean 
cultivation.    The  character  of  the  com  and  hay  produced  is  excellent. 

The  value  of  manure  is  recognised  on  this  farm.  Nightsoil  is  delivered  by 
the  town  authorities ;  from  the  piggeries  and  cow-yards  a  large  quantity  of 
dung  is  gathered ;  several  tons  of  bones,  a  legac;^  left  by  a  previous  butcher 
tenant,  are  about  to  be  rendered  friable  with  quicklime,  and  a  deposit  of  silt 
can  be  put  at  will  over  large  areas.    In  a  dairy  farm  manure  is  distributed 
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bj  the  grazing  stock,  and  in  order  to  accumulate  dung  it  is  intended  to  winter 
srity  h^  on  the  Gilmore  farm  steading. 

On  a  farm  where  such  large  quantities  of  fodder  are  conserved,  ample 
accommodation  is  provided  in  the  great  tobacco-sheds  on  the  Tumut  Eiver 
farm,  in  the  bam  at  the  orchard,  in  the  great  shed  at  Gilmore  Creek,  and  in 
the  five  round  stacks  at  Bumbowlee.  The  Howard's  string-binder  cuts  the 
crops,  and  at  Gilmore  a  large  chaff-cutter  driven  by  water-power  prepares 
food  for  the  stock.  The  previous  year  some  silage  had  been  successfully 
made  on  a  plan  suggested  by  Mr.  Argyle  M*Callum,  of  Yass,  whereby 
ordinary  fencing-wire  is  utilised,  and  the  pressure  applied  by  a  miniature 
windlero  on  each  strand.  The  drum  is  made  out  of  round  timber  18  inches 
long  by  6  inches  in  diameter.  Through  an  auger-hole  in  the  centre  the  wire 
is  passed,  and  one  turn,  given  by  handles  through  holes  at  each  end,  causes 
the  wire  to  take  two  laps.  So  simple  and  inexpensive  is  this  plan  that  no 
farm  should  be  without  a  silage  stack.  8ome  l4  acres  of  the  Gilmore  flat 
are  to  be  put  into  lucerne  and  sorghum. 

No  Erystem  of  laying  dpwn  grass  has  been  attempted,  because  rye-grass  and 
clover  have  taken  such  hold  on  the  flats  that  the  result  cannot  be  improved. 
It  is  worthy  of  notice  that  grass  seeds  hare  been  scattered  on  poor  leas,  and 
apecial  pains  have  been  taken  to  keep  the  pasture  lands  dry,  level,  and 
healthy,  by  means  of  ditches,  plough -furrows,  and  silting. 

The  30  acres  of  hill  slope  at  Bumbowlee  were  covered  with  a  rich  growth 
of  natural  grass,  in  which  there  was  a  sprinkling  of  natural-sown  rye-grass, 
working  its  way  up  from  the  flats,  where,  with  clover,  it  formed  a  luxuriant 
grovrth.  The  pastures  at  Gilmore,  extending  over  200  acres,  were  devoted 
to  the  dairy  herd.  One  area  recently  acquired  had  once  been  under  the 
plough,  and,  from  close-feeding,  showed  poor  pasture  ;  it  is  to  be  cropped 
again  after  dressing  with  nightsoil  and  bones.  An  adjoining  pasture  of  16 
acres  is  to  be  cut  for  silage,  and  then  its  low  levels  silted  up.  Another 
pasture  adjoining  of  42  acres,  that  has  to  be  grazed  bare,  is  to  be  rested, 
and  then  cut  for  silage,  to  be  followed  by  a  grass-hay  crop,  and  kept 
for  summer-grazing.  A  4-acre  paddock  next  the  dairy  is  to  be  heavily 
manured,  sown  with  tares,  oats,  peas,  and  beans  for  ensilage,  then  silted  and 
put  into  green  barley,  as  it  is  handy  for  feeding  the  cows.  The  forest 
country  of-300  acres  on  the  Gilmore  Creek  property,  occupying  slate  foot- 
hills, is  fenced  off  from  the  200  acres  of  flat,  and  was  rung  eighteen  months 
a^.  On  it  the  horse  stock  are  run,  and  young  cattle  turned  out  to  pick  up 
their  living,  the  unremunerativeness  of  cattle  rendering  such  a  cheap  method 
necessary. 

The  live  stock  number  60  horses,  309  cattle,  60  swine,  and  66  head  of 
poultry.  The  60  horses  comprise  36  thoroughbred,  for  which  Dr.  Mason  has  a 
partiality,  and  several  beauties  are  to  be  found,  also  mixed  carriage  and 
saddle  horses.  They  are  well  looked  after,  and  sales  add  to  the  annual 
turnover.    There  are  14  plough-horses,  of  a  good  active  type. 

The  key  to  Dr.  Mason's  system  of  farming  is  the  keeping  of  dairy  stock  to 
utilise  the  luxuriant  yields  of  pasture,  fodder,  and  maize  on  the  alluvial  flats. 
Since  profit  on  dairying  depends  on  the  milk-yield,  an  initial  difficulty  had 
to  be  met  of  building  up  a  proiitable  dairy  herd.  The  average  Tumut  cattle 
are  of  mixed  origin,  with  Durham  predominating,  chiefly  of  the  very  best 
beef  type,  but  no  systematic  improvement  of  the  milking  qualities  has  been 
attempted.  It  takes  years  to  collect  a  good  milking  heixl ;  heifers  from  full 
milkers  have  to  be  tested,  and  young  and  old  rigorously  culled ;  and,  above 
all,  the  influence  of  the  sire  is  paramount.  Dr.  Mason  has  ever  been  ready 
to  buy  up  small  dairy  herds  and  individual  good  milkers ;    recently  he 
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acquired  60  head  from  a  neighbouring  daiiy-fai*m«  In  order  to  introduce 
a  tlersey  element,  he  is  forming  a  pure-bred  herd.  The  bull,  "  Neat  Boy's 
Pride,"  was  procured  from  the  Wood- Mason  herd  of  Victoria,  and  10  cows 
from  the  Wallace  strain.  The  bull  has  had  seFewd  months  service  with  60 
cows  of  the  main  dairy  herd,  and  already  his  influence  is  being  shown,  and 
there  are  4  pure-bred  calves  of  great  promise.  The  Jerseys  number  in 
all  15  head.  The  ordinary  stock  comprise  3  bulls,  65  cows  in  milk,  105 
springers,  fosters  and  dry,  70  yearlings  up  to  two  years,  and  51  calves  up  to 
four  months,  making  a  total  of  309  head.  The  three  bulls  are  of  flrst-class 
Durham  type,  being  from  Mclntyreof  Wagga  Wagga,  and  amongst  the  cows 
Durham  predominates.  All  were  in  a  very  healthy  condition.  The  dis* 
posal  of  the  culls,  fats,  yearlings,  and  calves  is  a  perplexity  since  prices  rule 
low — £1  for  an  18-month-old  animal  that  has  eaten  food  to  four  times  that 
value  ;  and,  in  fact,  it  is  cheaper  to  kill  a  calf  at  birth  for  pig-food  than  to 
rear  it.  Calves  are  assisted  with  skim-milk,  and  when  weaned  are  sent  to 
pick  up  a  living  on  the  forest  hill-land.  No  sheep  are  kept,  but  it  is  a 
question  whether  it  would  not  be  wiser  to  discard  all  male  cattle  at  birth  and 
run  sheep  in  lieu  on  the  forest  land.  "Wool  always  commands  a  value,  and 
the  l\imut  district  ought  to  turn  out  superior  "freezers'*  for  export.  The 
chief  want  is  a  freezing- works  on  the  main  railway  line,  which  would  benefit 
many  other  districts  besides  Tumut. 

The  keeping  of  swine  is  closely  allied  with  dairying,  and  Dr.  Mason  has 
made  preparations  on  an  extensive  scale.  The  neuclous  of  the  herd  is 
Berkshire,  there  being  3  boars,  15  breeding-sows,  and  42  young  pigs.  Large 
piggeries,  paddocks  (14  acres),  and  food-preparing  plant  are  at  hand,  and 
the  enormous  bulk  of  maize  and  lucerne  that  can  be  produced  should  render 
the  enterprise  most  profitable.  A  few  head  of  poultry  are  kept — 6  turkeys, 
20  duck«,  and  40  fowls. 

A  few  vegetables  are  grown  for  home  use,  but  no  feature  is  made  of 
gardening.  The  orchard  of  3^  acres  was  full  of  strong,  growing,  thriving 
trees,  but  the  previous  tenants  were  Chinese,  and  therefore  no  attention  had 
been  paid  to  pruning  and  general  orchard  work. 

The  books  of  account  contained  records  of  sales  and  purchases  from  the 
first,  and  indicate  that  at  least  £9,000  had  been  invested.  Proper  books 
relating  to  the  dairy  branch  were  kept  by  the  man  in  charge.  The  labour  of 
the  farm  was  wholly  hired.  There  was  a  farm  superintendent  and  a  dairy 
manager,  whilst  extra  labour  is  easily  got  at  the  rate  of  £1  per  week,  board 
and  lodging  provided.  The  averege  numbw  employed  is  from  two  to  four, 
and  three  milkers  are  expected  to  strip  twenty  cows  each. 

As  a  subsidiary  aid  the  dairy  stands  prominent.  The  purchase  of  the 
mill,  repair  of  the  water-wheel,  erection  of  the  enormous  shed,  fitting  up  of  a 
90-gallon  separator  plant,  obtaining  a  set  of  cheese  appliances,  and  securing 
the  services  of  a  competent  manager  have  entailed  a  large  outlay.  The 
appliances  are  ready  to  deal  with  milk  of  200  cows,  but  the  oppor- 
tunity offered  to  the  farmers  of  the  district  has  not  been  realised.  The 
sixty-four  cows  in  milk  in  October  would  be  rapidly  supplemented  as  summer 
is  entered  upon.  A  retail  milk  trade  was  conducted,  with  two  deliveriee 
daily,  and  3a.  per  quart  charged,  but  it  is  customary  for  families  to  keep 
their  own  cows,  so  that  there  is  only  a  limited  field  for  town  supply.  The 
market  for  the  butter  lies  west,  and  the  storekeepers  of  the  Dming  will 
have  to  be  enlisted  in  its  distribution.  Tumut  lies  off  the  railway  line  like 
an  oasis,  and  whilst  distance  militates  ags^nst  Sydney  as  a  market  for  its 
products,  the  same  is  a  factor  in  its  fnTour  when  the  Biverina  and  western 
trade  is  oonsidered.    There  should  be .  no  difficulty  in  making  a  market  for 
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good  butter,  bacon,  and  cheese.  Cheese-making  had  not  been  entered  upon, 
bat  a  small  plant  had  been  purchased.  Bacon-curing  hod  also  to  be  com- 
menced. Tobacco-culture  lias  been  fully  noticed,  and  when  the  difficulty  of 
proper  curing  is  overcome  the  yield  from  these  choice  alluvials  should  prore 
Tery  remunerative. 

The  points  of  interest  may  be  summarised  as  drainage,  irngation,  and 
uhing,  extended  oaten-hay  production,  and  tobacco-culture  when  the  market 
a  profitable  ;  the  foundation  of  a  large  dairy  herd  and  the  introduction  of 
J^seys,  the  establishment  of  a  butter  factory,  and  provision  made  for  pig- 
rearing  on  a  large  scale ;  also  the  growth  and  conservation  of  fodder  by 
bam,  stock,  and  ensilage. 

The  general  management,  with  a  view  to  profit,  is  based  upon  getting  the 
fullest  supply  of  produce  from  rich  alluvial  land  and  marketing  it  by  means 
of  butter,  bacon,  and  cheese.  The  situation  of  Tumut  is  favourable  for  the 
supply  of  such  to  Hiverina  and  western  markets,  whilst  the  distance  from 
Sydney  necessitates  other  distributing  centres  being  relied  on.  The  enter- 
prise is  so  great  as  to  need  undivided  attention,  and  the  skill  shown  by  Dr, 
Jdason  in  planning  it  warrants  the  firmest  hope  in  its  ultimate  success. 


T.  C.  Worboys,  Wattle  Grove  Farm,  Spring  Hill,  near  Orange. 

Soo:^  TaUelsTid  District. — Champion  Prize  Farm ;  points,  91'18  per  cent. ;  arable,  170 
acres  ;  pastiire  (^dlow  ridge)  61  acres ;  homestead  and  orchard,  5  acres ;  total,  286  acres. 

(21  October,  1893.) 

Wattle  Grrove  Farm  is  distant  1 J  miles  from  Spring  Hill  Station,  on  the 
Western  Line,  and  11  miles  from  Orange.    The  land  has  a  gentle  slope 
towards  the  south,  over  the  higher  portion,  but  the  larger  area  is  very  nearly 
level,  and  in  one  part  it  lies  somewhat  low.     The  climate  of  this   farm, 
which  stands  3,086  feet  above  sea-level,  is  at  times  during  the  winter  very 
bleak.    The  westerly  winds  in  spring  are  searching ;   hot  winds,  however, 
seldom  prevail,  and  misty  rain  is  pretty  regular  throughout  the  year.  Spring 
is  later  than  in  the  coastal  districts,  and  the  dry  westerly  winds,  with 
absence  of  rain  which  prevailed  just  prior  to  my  visit,  began  to  tell  upon  the 
vegetation.     The  country  rock  was  evidently  slate,  here  and  there  appearing 
in  hills  of  low  elevation,  but  overlaid  with  detritus  from  the  disintregation 
of  the  great  basaltic  overflow  which  geologists  consider  to  have  burst  forth 
long  ages  ago  from  the  Canoblas,  whose  high  hills  are  distant  about  12  miles. 
The  soil  is  of  a  light  red  tint,  and  of  a  sandy,  friable  texture,  fit  to  work  in 
all  weathers,  and  the  growth  of  clover  showing  it  to  be  of  natural  fertility. 
In  the  lower  levels,  where  the  basalt  cap  has  been  denuded  and  slate  rock 
disintregated,  a  resulting  white  day  is  deposited,  forming  a  sandv  clay  soil, 
which,  if  drained,  works  freely,  but  holds  the  wat^  otherwise.     The  fertility. 
of  these  soils  quickly  falls  off,  so  that  a  rest  or  a  good  rotation  is  necessary. 
If  manured,  the  improrement  is  magical,  and  increased  returns  most  satis- 
factory.   In  1863,  when  Mr.  Worboys  took  up  his  selection,  the  Westepn 
line  extended  only  as  far  as  Baglan,  a  few-  houses  constituted  the  township 
of  Orange,  and  it  took  three  days  to  oart  wheat  from  Springhill  to  Batburst, 
the  mariEet-town  of  the  districtw     Immediately  before  Mr.  Worboys  selected 
this  farm,  he  was  camped  with  Mr.  W.  H.  Newman  on  land  that  the  next  day 
was  worked  as  the  first  and  richest  claim  on  the  Lucknow  gold-field.    Thie 
excitmnent  was  great,  and  it  was  a  question  whether  ha  should  pay  £1  for  a 
minitig  claim  or  take  up  a  selection.     Having  had  six  years  of  mining 
with  varied  succees,  tiie  settled  life  of  aianner  proved  the  more  attractive. 
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Sir  Jolm  Eobertson's  Land  Act  was  then  in  its  early  days,  and  with  a  know- 
ledge of  farming  gained  when  as  a  boy  he  worked  on  an  English  farm,  the 
choice  was  made,  but  he  had  no  money.  With  skill  as  a  miner,  contracts 
were  undertaken  to  sink  wells,  and  at  the  end  of  six  months'  time  he  became 
the  possessor  of  £25  5s.  The  gold  was  paid  as  a  quarter-deposit  on  a  100- 
acre  selection,  and  the  58.  remained  as  working  capital.  Mr.  Worboys  had 
necessarily  to  sell  his  labour,  and  by  dint  of  hard  work  in  many  contracts, 
either  well-sinking  or  clearing  land,  kept  himself,  and  at  intervals  cleared 
portions  of  his  forest  land.  Little  by  little  larger  breadths  of  wheat  were 
got  in,  a  house  of  turf  put  up,  a  well  70  feet  deep  sunk,  and  the  grain  was 
sold  in  Bathurst,  a  week  being  occupied  going  there  and  back.  This  slow 
progress  continued  for  six  years,  and  it  occurred  to  him  that  as  there  was 
only  one  steam  thrasher  in  the  district,  money  might  be  made  if  the 
possession  of  one  could  be  but  financed.  The  matter  was  laid  before  Messrs. 
Dalton,  of  Orange,  who,  reading  the  honesty  of  the  man,  agreed  to  supply 
an  8-horse  power  set  of  Homsby's  finishing  steam  tackle,  costing  £810.  In 
the  first  season  (1874)  it  earned  a  large  sum,  and  in  three  years  the  whole 
debt  was  paid.  Other  improved  implements  were  got  on  similar  terms, 
additional  forest  land  cleared,  and  more  wheat  grown.  The  year  1882  was 
exceptionably  favourable  to  the  Orange  district.  Elsewhere  drought  pre- 
vailed, so  that  wheat  and  hay  which  did  well  that  season  sold  dearly,  and  this 
farm  of  less  than  100  acres  returned  more  than  £1,200  for  wheat  alone. 
The  next  two  years  were  also  favourable,  and  as  an  outcome,  instead  of 
banking  the  money,  the  present  substantial  brick  residence  was  erected,  at  a 
cost  of  £900.  Previous  to  that,  however,  an  adjoining  136  acres  of  land  was 
bought,  at  a  cost  of  £725,  thereby  raising  the  area  to  236  acres.  The  result 
of  thirty  years*  farming,  starting  with  a  capital  of  £25  5s.,  has  been  the 
acquiring  of  236  acres  of  land,  the  possession  of  implements  costing  £1,400, 
the  erection  of  a  residence  at  about  £1,000,  and  farm  buildings  representing 
£700,  which,  with  Jive  stock,  crops,  and  improvements,  brings  the  total 
moneys  invested  up  to  near  £6,000.  Is  it  not  apparent  that  the  choice  made 
on  Lucknow  thirty  years  ago  was  a  wise  one  ?  Drainage  is  not  necessary  on 
the  light  red  hill  sofls,  but  where  clay  prevails  it  will  have  to  be  done,  and  on 
the  white  clay  bottoms  open  ditches  have  improved  wet  spots.  There  is  a 
dam  in  the  horse-paddock,  and  another  in  a  more  distant  part  of  the  farm 
Eain -water  is  conserved  for  household  use  in  a  large  underground  cistern,  and 
pumped  to  a  supply  tank,  so  that  it  is  laid  on  to  the  house.  In  the  farm- 
yard there  is  a  large  underground  tank  for  the  live-stock.  The  character  of 
the  fencing  is,  from  a  practical  standpoint,  good  in  tliat  instead  of  burning  off 
the  timber  it  has  been  drawn  to  a  neat  chock-and-log  fence  until  required 
for  fuel.  In  a  cold  climate  much  wood  is  used  for  household  purposes, 
besides  the  demand  of  the  steam-engine.  The  exterior  and  roadside  fences 
•are  being  replaced  with  one  of  seven  wires  and  no  top  rail,  to  be  ultimately 
planted  with  whitethorn.  Leading  to  the  homestead  are  many  fences  of 
whitethorn  and  African  buckthorn,  clipped  twice  a  year,  and  kept  exceed- 
ingly neat,  giving  an  appearance  like  unto  an  English  farm.  Gates  have 
wholly  replaced  slip-rails,  and  posts  and  rails  of  unusual  strength  divided 
the  three  yards  of  the  homestead.  There  are  nine  paddocks,  varying  from 
6  to  50  acres  in  extent.  The  residence  contains  ten  rooms,  and  is  built  of 
bricks  made  on  the  spot,  at  a  cost  of  30s.  per  1,000,  and  is  situated  in  a  small 
enclosure,  portioned  off  into  a  flower  and  kitchen  garden.  The  design  of 
the  house  was  made  by  Mr.  Worboys,  who  studied  having  every  convenience, 
water  being  laid  on  and  every  room  built  with  a  fire-place.  The  farm 
steading  comprises  numerous  detached  buildings,  standing  in  a  quadrangle^ 
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with  three  large  well-fenced  yards,  and  typical  of  what  a  homestead  should 
be.  The  wheat-store  op  granary  is  of  stone,  with  iron  roof,  45  ft.  x  30  ft. ; 
in  it  the  wheat-dressing  implements  are  placed,  a  bacon  smoke-chamber  and 
aleeping-rooms  for  two  men.  The  large  bam  is  66  ft.  x  85  ft.,  built  of  wood 
with  a  thatched  roof,  recently  replaced  by  Mr.  Worboys'  own  hands.  To 
haTe  covered  it  with  iron  would  have  cost  £60,  whereas  £6  represented  the 
outlay  for  rethatching.  An  older  thatched  building  is  the  stable,  and  after 
twenty  years'  service  its  roof  awaits  recovering.  Of  course  there  is  danger 
from  fire  and  sparks  from  the  steam-engine,  but  greater  care  is  therefore 
exercised.  The  implements  are  stored  under  a  large  iron  shed,  but  it  can- 
not accommodate  all  the  extensive  collection.  In  a  wing  is  placed  the 
blacksmith's  shop  and  tools,  in  the  use  of  which  Mr.  Worboys  and  his  sons 
are  adepts.  The  milking-shed  contains  six  bails,  a  continuous  galvanised- 
iron  trough  for  feeding  at  the  head,  and  a  yard  where  litter  is  trodden  into 
farm-yard  manure.  The  wheat-sheaves  are  carted  direct  from  the  field  to 
the  thrashing  machine,  which  is  so  placed  that  the  cavings  are  delivered  into 
the  bam  for  use  as  feed,  &c.  The  straw  is  stacked  to  be  used  for  litter  and 
made  into  manure,  the  yield  being  about  15  cwt.  per  acre,  worth  Is.  Gd.  per 
cwt. 

The  implements  are  an  extensive  collection,  and  comprise  the  8-horse 
power  finishing  thrashing  set  (Horasby,  Marshall's  straw  elevator)  ;  two 
l-furrow,  two  2 -furrow,  one  3-f  urrow,  and  one  6-f  urro w  ploughs,  the  latter  by 
Hudson,  proving  a  useful  tool  for  rapid  light  work ;  disc  harrow  (Howard), 
the  fore  carriage  of  which  is  much  approved ;  several  sets  of  iron  harrows ; 
heavy  cultivator  (Ball)  ;  horse-hoe  (Carson  and  Toone)  ;  Farmer's  Friend 
wheat-drill,  of  Canadian  make  ;  Dobie^s  broadcast  machine,  to  fix  on  a  cart ; 
9-foot  iron  roller ;  horse-rake  ( Ashby)  ;  com-sheller ;  two  winnowers ; 
rotatory  corn-screen  (Hornsby)  ;  com-ciacker  (Hunt)  ;  chaff-cutter,  for 
green  stuif  (Bentall)  ;  com-sheller ;  trolly ;  two  drays ;  spring-cart  and 
buggy  ;  three  string-binders  (Wood)  ;  large  steam  chaff-cutter  and  bagger, 
by  Melhuish,  of  Springhill,  and  fitted  with  patent  bagging  plungers,  which 
pack  the  chaff  tight  and  do  not  clog ;  also  saw-bench  for  cutting  firewood. 
It  is  estimated  that  £1,400  would  not  cover  the  cost  of  the  above.  This 
collection  is  far  beyond  that  usually  deemed  necessary  for  a  236-acre  farm, 
but  Mr.  Worboys  has  made  the  more  expensive  outlays  to  earn  their  cost 
by  working  for  hire,  besides  which  the  use  of  improved  tools  has  lightened 
to  a  very  great  extent  the  laborious  work  of  the  farm. 

A  three-course  rotation  has  been  adopted,  consisting 'of  wheat,  hay,  and 
potatoes,  or  roots,  or  a  fallow  the  third  year.  When  the  land  is  allowed  to 
rest,  a  luxuriant  growth  of  white  clover  quickly  springs  up,  and  by  its 
nitrogen-gathering  power  restores  fertility.  Weeds  in  this  elevated 
district  are  not  so  troublesome  as  where  an  earlier  spring  prevails; 
the  crops,  as  well  as  the  fences  and  headlands,  were  kept  clean, 
and  thorough  preparation  of  a  seed-bed  is  aimed  at  before  sowing.  The 
ploughing  is  got  over  early  in  the  winter,  and  the  first  weeds  of  spring 
are  worked  out  by  cross-cultivation  with  a  6-furrow  implement,  of 
Hudson's  make,  having  mould-boards  without  sides  or  slides,  and  giving  a 
satisfactory  pulverising  result.  Wheat  for  grain  is  put  in  by  the  horse-drill 
during  April  and  May,  whilst  oats  or  wheat  for  hay  are  broadcasted  by  the 
machine.  The  winter  growth  of  wheat  induces  plentiful  tillering ;  in  fact, 
one  paddock,  being  too  proud  this  season,  was  eaten  close  down  by  pigs,  and 
mst  is  avoided  by  early  maturity,  although  later  crops  are  subject  to  it.  The 
grain  and  hay  are  cut  by  string-binders,  the  former  being  stocked  in  shocks 
of  ten  for  a  fortnight,  so  as  to  mellow,  and  they  are  carried  direct  to  the  steam 
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thrasher.  Tho  cavhigs  are  stored  in  the  bam  for  feed  at  home,  and  the 
straw  is  stacked  outside  and  thatched.  The  prain  is  chiefly  sold  to  the  co- 
operativ^e  mill  at  Millthorpe,  of  which  Mr.  Worbojs  is  a  director,  and  he 
looks  with  pride  upon  the  continuous  good  dividends  (20  per  cent.)  it  has 
paid.  The  market  is  carefully  watched,  and  the  grain  is  stored  in  the  large 
granary,  it  being  of  very  great  advantage  to  a  farmer  to  hold  for  a  favourable 
turn,  rather  than  rush  a  crop  upon  an  adverse  market. 

The  cropping  this  year  ia  as  follows : — Wheat,  52  acres  ;  wheaten  hay, 
65  acres  ;  oats,  ifor  grain,  12  acres ;  potatoes,  25  acres  ;  peas,  4  acres ;  experi- 
mental wheats,  9  acres ;  turnips,  3  acres — total,  161  acres,  cultivated. 
Pasture  and  fallow,  51  acres ;  waste  ridge  and  stony  ground,  10  acres ; 
orchards  and  homestead.  5  acres.  Total,  236  acres.  The  principal  wheats 
grown  are  Talavera,  Purple  Straw,  Blount's,  and  Lambrigg.  No  less  than  9 
acres  were  cropped  with  experimental  wheats,  180  varieties  being  grown  side 
by  side,  and  affording  an  object-lesson  of  unusual  interest.  Especial  care 
was  taken  in  sowing,  in  keeping  the  drills  clean,  and  the  greatest  accuracy 
will  be  necessary  in  harvesting,  tying  the  yields  up  separately,  and  in  weigh- 
ing the  results.  The  180  varieties  under  trial  were  all  sown  in  May,  on  a 
gently-sloping,  friable,  red,  basaltic  soil.  Tho  seed  was  drilled,  and  the  plots 
extended  according  to  the  supply  of  seed,  which  varied  from  1  bushel  down 
to  2  oz.  In  order  to  subject  cross-fertilised  wheats  to  rust,  they  were  planted 
late,  and  in  rows  alternating  with  row?  of  Steinwedel,  which  is  sure  to  get 
rust,  and,  therefore,  would  subject  the  new  wheats  produced  by  Dr.  Cobb  to 
contamination.  If  the  test  is  safely  passed,  then  the  wheat  may  be  classed 
as  rust-resistant,  but  the  miller's  value  of  the  berry  may  yet  indicate  an 
unsuitable  sort  to  grow  on  a  large  scale.  Each  variety  possessed  its  own 
type  of  flag,  height  of  growth,  and  luxuriance.  Some  were  earlier  than 
others,  and  all  tillered  more  or  less.  Length  of  straw  is  no  criterion  of  the 
quality  or  yield  of  grain,  and  the  shortness  of  the  straw  of  crossbred  wheats 
was  noticeable,  whilst  they  excelled  in  length  of  ear  and  number  of  berries, 
the  energy  of  the  plant  appearing  to  spend  itself  in  grain.  The  use  of  the 
Sugar  Company's  No.  3  fertiliser  greatly  increased  the  yield  last  year,  and 
now  sulphate  of  ammonia  is  being  tried.  It  would  be  wise  for  every  farmer 
to  conduct  ^milar  experiments,  may  be  on  a  smaller  scale,  and  with  all 
classes  of  the  plants  cultivated,  in  order  that  something  may  be  learnt,  and 
whilst  change  of  seed  from  a  colder  to  a  warmer  clime  is  a  cardinal  feature 
of  good  farming,  the  successful  experimentalist  may  look  forward  to  opening 
up  new  lines  of  business  in  selected  seed.  Last  year  (1892)  84  acres  of 
wneat  gave  850  bushels,  equal  to  25  bushels  per  acre,  selling- at  3s.  3d.  per 
bushel.  This  year  52  acres  have  been  planted  for  grain.  The  most  nutritious 
hay  is  made  from  wheat  (bearded  wheat  with  its  solid  stem  makes  the  best). 
Last  year  36  acres  yielded  59  tons,  which  sold  at  £3  10s.  per  ton  in  the 
railway  truck.  This  year  65  acres  have  beep  sown  for  hay.  The  cost  of 
chaffing,  bags,  and  delivery  amounts  to  £1  7s.  6d.  per  ton,  which,  deducted 
from  £3  10s.,  the  selling  price,  leaves  a  profit  of  £2  2s.  6d.  per  ton.  Oaten 
hay  sells  at  the  same  price,  and  20  acres  gave  40  tons.  This  year  12  acres  of 
oats  are  for  grain. 

Potatoes  do  well,  and  last  year  15  acres  yielded  60  tons,  which  sold  at  an 
average  of  £3  6s.  on  the  truck.  "  Brownell's  Beauty"  is  preferred,  and  "  Sir 
Hercules"  highly  approved.  The  sets  are  dropped  in  one  of  the  furrows 
after  the  three-furrow  implement,  then  harrowed  over,  kept  clean  during 
growth,  and  are  allowed  to  harden  in  the  ground,  the  danger  of  frost  beiag 
watched.  They  are  dug  by  hand  at  a  cost  of  from  6d.  to  9d.  per  bag,  the 
chief  market  being  westward,  and  for  seed  in  districts  such  as  Molong,  where 
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potatoes  are  eariy,  and  seed  cannot  be  kepi  Field  peas  last  year  sold  at  46. 
ler  bushel,  and  4  acres  ga^e  80  bushels,  but  they  are  chiefly  used  at  home. 
This  year  4  acres  were  being  grown.  One  acre  of  white  turnips  last  year 
gave  6  tons,  which  sold  at  £2  per  ton.  This  year  8  acres  ha^e  been  put  in, 
but  the  sale  is  limited. 

The  important  question  of  making  manure  receives  some  attention.  The 
large  yard  of  the  homestead  was  an  extended  dungheap,  larishly  littered 
lith  straw,  the  treading  being  by  horses  having  the  run  of  it.  The  milking- 
yard  and  pig-pens  were  also  litfeeied  with  straw,  the  whole  of  that  from  the 
thiafihed  wheat  having  to  be  converted..  The  open-yard  system  is  not  to  be 
eoiBmended  ae  perfect,  for  much  of  the  valuable  ingredients  is  lost  in  the 
dndnage  of  the  rainwater,  but  the  return  to  the  sml  of  a  portion  of  its 
tBnual  yield  ie  to  be  noted,  and  if  the  natural  clover  growth  on  the  fallows 
were  extended  over  a  year,  and  sheep  kept  to  feed  it  off,  doubtless  no  small 
benefit  would  accrue. 

Fodder  is  conserved  as  wbeaten  and  oaten  hay,  pasture  hay  is  not  made, 
nor  is  ensilage  attempted.  Great  economy  is  effected  by  using  for  feed 
chaff  and  cavings  from  the  wheat  threshing. 

No  system  of  laying  down  grasses  is  pursued,  save  the  spontaneous  growth 
of  white  clover  on  the  red  soils  during  the  rest  year  of  fallow  ;  this  is  of 
itself  a  valuable  feature,  but  on  soils  which  do  not  encourage  its  natural 
growth  some  grasses  might  be  sown. 

Bie  livestock  comprise  the  following ; — Sixteen  horses,  12  cattle,  5  swine, 
and  100  head  of  poultry.  l%e  horses  numbered  10  farm,  1  saddle,  2 
buggy,  and  3  cart  foals ;  in  all,  16.  The  heavy  draught  horses  were  of  an 
active  farm  type  in  excellent  condition,  particularly  kindly  and  free  to 
haadle.  Seven  milk  cows  are  kept,  and  a  sale  is  made  of  surplus  butter 
amounting  to  10  lb.  per  week.  The  morning's  milk  alone  is  taken,  the  calves 
nmning  with  their  mothers  during  the  day.  The  rations  given  are  green 
barley  chaff,  cavings,  and  a  general  pick-up.  The  dairy  is  in  a  room  off  the 
lendence.  Sheep  are  bought  at  Christmas  and  sold  before  winter  to  consume 
the  autumn  growth  on  the  stubbles  and  clover  leas,  and  crossbreds  are  pre- 
ferred, but  at  the  time  of  my  visit,  there  were  no  sheep  on  the  farm,  although 
from  50  to  100  are  kept  in  the  proper  season.  At  this  period  of  the  year  the 
pig  stock  should  numoer  20,  but  the  usual  purchases  had  not  been  made,  so 
only  5  were  on  the  farm  being  fattened.  £60  is  generally  realized  for  bacon 
wid,  and  a  large  quantity  is  consumed  at  home.  The  feed  is  skim-milk  and 
peas.  Poultry  return  for  eggs,  and  table  fowls,  about  £15  per  annum,  100  head 
of  mixed  birds  being  kept,  including  seme  ducks,  and  the  fowls  pick  up  their 
living  by  fossicking  amongst  the  stacks,  cavings,  and  straw.  A  neatly  kept 
flower  garden  and  a  kitchen  garden  of  equal  extent  immediately  by  the 
residence  sufficed  for  the  wants  of  the  household,  all  classes  of  vegetables 
growing  well.  The  orchards,  old  and  new,  covered  about  2  acres,  the  natural 
growth  of  clover  flourished  in  both,  but  an  open  space  was  chipped  around 
the  stems.  Spraying  and  pruning  were  evidently  not  pursued,  although 
needed. 

Bookkeeping  was  up  to  a  certain  extent  carefully  attended  to,  a  ledger 
bemg  kept,  but  a  perfect  balance  sheet  was  not  prepared.  The  records  of 
ai^  for  eight  years  past  were  interesting,  and  figured  out  a  return  of 
^  16s.  8d.  per  acre  cultivated,  averaging  114,  whilst  the  expenses  came  to 
^1 16s.  8d.,  so  that  a  clear  profit  of  £3  per  acre  was  arrived  at.  The  total 
"ales  for  last  year  was  £606.  The  labour  of  the  farm  is  done  by  Mr. 
Vorboys,  his  son,  and  one  man,  extra  hands  are  hired  for  chaff-cutting, 
ifcPMhing,  and  extra  work,  the  wag& averaging  48.  per  day.    Permanent  farm 
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hands  get  from  16s.  to  £1  per  week  and  their  board.  In  figuring  out  the 
cost  of  keep  of  a  farm  horse,  including  farriery,  the  sum  of  Is.  per  week  is 
regarded  as  covering  all  expenses. 

The  subsidiary  aids  comprise  cooperative  family  labour,  sales  of  seed, 
wheat,  and  potatoes,  bacon,  butter,  eggs,  poultry,  home  repairs,  and  farriery. 

Amongst  the  points  of  interest,  various  especial  features  have  been  noticed 
such  as  flie  storage  of  dead  timber  in  fences,  white  thorn  hedges,  the  fallow 
rest  with  growth  of  clover,  the  use  of  chaff  and  cavings  for  food,  the  exten- 
sive collection  of  machinery,  and  the  most  interesting  experiments  in  wheat 
culture.  On  certain  portions  of  i^he  farm  there  are  basalt  ridges  with 
boulders  extending  down  the  sides.  During  the  past  thirty  years,  a  large 
area  has  been  cleared  of  these  obstacles  to  ploughing,  and  at  the  time  of  my 
visit  more  of  the  ridge  land  was  being  brought  under  cultivation.  The 
removal  of  these  big  stones  entailed  heavy  work.  Several  acres  of  wet  clay 
bottom  were  also  being  drained  and  cleared  preparatory  to  ploughing,  so  that 
after  this  year  there  will  be  a  substantial  audition  to  the  arable  land.  One 
hundred  golden  wattles  have  been  planted ;  the  name  of  the  farm  indicating 
how  that  they  once  throve  on  the  land. 

The  system  of  management,  with  a  view  to  profit,  has  been  to  do  the  farm 
work  well,  and  to  be  early  with  it.  Neatness  prevails,  fences  are  good,  weeds 
few,  cultivation  thorough,  superior  seeds  are  sown,  crops  are  harvested  by 
the  best  machinery,  and  markets  are  closely  watched.  This  vigilance  and 
ready  resource  makes  farming  successful  whilst  the  true  lines  of  family 
cooperation  keep  down  the  labour  bill,  and  utilise  many  of  the  smaller 
sources  of  profit.  The  farmer  has  need  to  keep  ahead  of  the  times,  and 
when  markets  do  not  serve,  others  have  to  be  opened  up.  The  experiments 
conducted  by  Mr.  "Worboys  in  wheat  will,  without  doubt,  lead  to  business  in 
choice  seed  wheat,  for  it  is  necessary  that  a  change  of  seed  be  made  from  a 
colder  to  a  warmer  climate.  The  wheat  farmer  has  to  compete  against  the 
world,  and  he  who  can  sow  a  superior  seed  producing  large  heads  with  little 
straw,  and  a  berry  that  millers  will  buy,  has  an  advantage  over  the  less 
progressive  farmer.  The  fertility  of  a  farm  has  also  to  be  sustained  by 
improved  methods,  particularly  in  keeping  up  the  nitrogen  resources.  This 
the  natural  growth  of  clover  effects  on  Mr.  Worboy*s  basaltic  soils,  but  the 
poorer  clays  need  farm-yard  manure,  whilst  the  purchase  of  artificial  manures 
nas  been  shown  on  this  farm  to  leave  a  profit.  More  attention  to  the  making 
of  farm-yard  manure  is  generally  necessary,  particularly  in  protection 
against  rain  whilst  the  ploughing  in  of  green  crops  adds  to  the  store  of 
decomposing  vegetable  matter  in  the  soil. 

Alick  Frederick  Warden,  Sunny  Vale,  Milton. 

South  Coast  District. — Place,  No.  8  ;   points,  88*22  per  cent. ;   arable,  24^  acres  ;  pasture, 
268  acres  ;  homestead,  4i  acres ;  total,  297  acres. 

[5  November,  1898.] 

Mr.  Warden  is  his  own  landlord,  being  a  life  tenant  under  his  father's 
will,  in  this  and  other  farms,  which  will  have  eventually  to  pass  to  his 
children.  Under  this  proviso  there  is  no  great  inducement  to  invest  all 
profits  in  the  farm,  but  a  large  sum  was  spent  on  entry,  and  each  year  many 
improvements  are  made,  so  that  this  farm  may  be  taken  to  represent  the 
very  best  form  of  tenancy. 

The  main  coastal  mountain  range  is  distant  9  miles  from  the  ocean,  and 
the  farm  lies  somewhat  farther  from  it  than  the  sea.      The  intervening 
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coimtry  i«  undulating  tbrougliout,  and  very  broken  as  it  approaches  tbe 
mountains.  Granite  predominates  near  the  ranges,  and  sandstone  of  the 
carboniferous  age  near  the  coast.  The  original  vegetation  was  dense  forest 
and  luxuriant  undergrowth,  and  the  clearing  must  have  been  heavy  work, 
judging  from  the  ringbarked  timber  that  remains  in  several  of  the  paddocks. 
The  soil  is  a  deep  brown-red,  rich  in  vegetable  matter,  and  lies  to  a  depth  of 
3  feet  on  the  slopes  and  much  more  so  on  the  flats.  The  debris  is  either 
from  a  granite  or  basalt,  boulders  of  which  strew  the  soil,  and  weather  away 
rapidly  when  exposed  to  damp,  renewing  with  elements  of  rich  fertility  the 
land. 

The  farm  occupies  a  choice  site,  chiefly  a  gentle  valley  with  adjacent 
slopes  and  one  steepish  ridge  forming  the  watershed  of  a  small  creek  which 
rises  on  the  estate.  The  westerly  winds  make  themselves  felt.  A  dense 
tbk'ket  of  wattles  shows  how  nature  designs  a  wind  break,  and  Mr.  Warden 
has  planted  rows  of  trees  to  shelter  the  farm-yard.  The  pasture  is  luxuriant 
throughout,  and  leads  to  dairying  being  the  main  feature  of  the  farming. 
Scarcity  of  rain,  however,  pinches  the  pasture,  rendering  some  provision  of 
fodder  a  necessity  when  a  large  dairy  herd  is  kept.  The  market  for  the  butter 
is  Sydney,  via  Ulladulla,  the  shipping  port,  distant  6  miles,  and  with  two  boats 
weekly  to  the  metropolis.  The  farm  is  3  miles  away  from  Milton,  the  local 
centre  of  population,  and  on  either  side  to  the  north  and  south  the  country  is 
virgin  forest,  whilst  the  high  ranges  at  the  back  effectually  cut  off  the  table- 
land. The  nearest  mining  centre  is  Nelligen,  40  miles  distant.  This  isola- 
tion compels  Sydney  being  made  the  one  market. 

There  are  no  wet  spots  on  the  farm,  and  the  porosity  of  the  soil  renders 
underground  drainage  unnecessary.  Water  conservation  might  take  the 
form  of  a  dam  that  could  be  constructed  at  a  spot  to  command  many  acres 
with  waters  of  irrigation.  The  creek  is  thrown  back  at  intervals  with  dams 
which  afford  crossing  roads  for  cattle  to  and  from  the  milking  yards,  whose 
many  feet  as  it  is  cut  deep  tracks  into  the  pastures.  There  are  also  water- 
holes  on  some  of  the  paddocks.  Rain-water  is  conserved  in  cement  and 
other  tanks  to  the  extent  of  20,000  gallons,  a  large  supply  of  pure  water 
being  thereby  rendered  available  for  the  dairy. 

The  fences  throughout  are  in  good  order,  and  kept  free  from  weeds,  Mr. 
Warden  having  practically  renewed  them  on  his  entry  eight  years  ago.  The 
external  are  of  three-rail  and  the  divisional  of  two-rail ;  barbed  wire  is  only 
used  across  the  water-courses.  The  paddocks,  twenty  in  number,  vary  in 
size  from  3  to  50  acres,  the  grass  ones  being  browsed  in  rotation  by  the 
dairy  cattle.  There  is  a  line  of  well-kept  metalled  road  |^  mile  in  length, 
extending  from  the  homestead  to  the  public  road,  and  all  its  gates  are  of  an 
excellent  pattern,  whilst  throughout  the  paddocks  there  are  slip-rails. 

The  homestead  occupies  a  site  nearly  central  to  the  farm,  and  the  buildings 
are  placed  in  a  large  rectangular  paddock,  with  the  residence  and  garden  at 
one  short  end.  The  farm  buildings  extend  along  one  long  side,  and  away 
from  them  is  placed  the  coach-house  and  stable,  with  a  good  cottage  for  the 
djuryman,  and  another,  at  a  little  distance,  for  a  farm  hand.  There  is  also 
another  farm  cottage  on  the  estate.  The  residence  is  a  new,  compact,  and 
substantial  building  of  stone,  containing  four  rooms,  with  detached  kitchen 
and  other  rooms,  of  brick.  In  front  of  it  extends  a  large  flower  and  vegetable 
garden,  kept  in  excellent  order,  and  most  productive.  The  farm  buildings 
consist  of  four  groups,  viz.,  the  dairy,  milking  yards,  piggeries,  and  barn, 
each  possessing  points  of  interest,  and  all  very  substantially  built.  The 
milking  bails  are  six  in  number,  under  a  good  shingle  roof,  the  upper  part 
being  used  as  a  granary.    The  floor  of  the  bails  is  paved  with  tar  concrete, 
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and  at  the  head  of  each  is  a  door,  through  which  the  cow,  when  milked, 
passes  into  a  yard,  and  is  immediately  followed  by  the  next  one  awaiting 
milking.  This  simple  addition  does  away  with  the  confusion  between  in- 
coming and  out-going  cattle  that  otherwise  prevails,  and  should  be  generally 
introduced.  The  ya^s  are  paved  with  stone,  and  kept  particularly  clean, 
all  manure  being  saved  for  the  ploughed  land.  The  dairy  is  a  spacious  one, 
originally  constructed  for  the  old  hand  system  of  butter-making,  but  eight 
years  ago  Messrs.  Waugh  and  Josephson  were  entrusted  with  putting  in  a 
Laval  separator  and  steam  machinery  which  have  worked  from  the  first 
without  any  hitch  whatever,  and  have  given  the  utmost  satisfaction.  Mr. 
Warden  is  particular  as  to  neatness,  and  the  machinery  is  kept  scrupulously 
clean,  small  repairs  being  attended  to  at  once  by  himself.  The  engine — ^a 
four  horse-power  "  Soho,"  by  Tangye — drives  also  the  food-preparing  ma- 
chinery, consisting  of  a  corn-sheller,  corn-cracker,  chaff-cutter,  circular-saw 
bench  for  cutting  firewood,  and  a  pump,  elevating  water  to  a  tank,  com- 
manding the  residence  to  which  it  is  laid  on,  as  well  as  to  the  garden  and 
fowl-yard.  The  piggery  is  kept  exceptionally  clean,  the  floors  being  of 
cement,  which  possesses  the  disadvantage  of  being  cold  to  lie  on.  The 
building  it  of  weatherboard,  with  iron  roof,  neatly  finished  in  every  respect, 
having  a  central  passage  giving  access  to  four  styes  on  either  side,  each  with 
a  yard  6  feet  by  8  feet,  and  a  cast-iron  feeding  trough,  cemented  in.  The 
concrete  iloors  drain  to  the  paddock,  where  there  should  be  a  tank  to  receive 
the  liquid,  which  now  soaks  away  to  waste.  The  original  piggery  of  slabs 
and  battened  floor  is  used  as  a  calf-pen,  and  under  it  pigs  in  a  large  yard 
take  shelter.  There  is  a  good-sized  pig  paddock  adjoining,  and  a  large 
copper  is  provided  for  cooking  pig  food.  The  barn,  60  feet  by  25  feet,  is  of 
weatherboard,  on  stone  foundation,  with  iron  roof,  and  leans-to,  affording 
thirteen  roofed-in  pens,  to  accommodate  as  many  cattle  in  the  winter.  There 
is  also  a  separate  tool-house  and  smithy,  a  long  range  of  poultry  houses  and 
yards,  as  well  as  an  implement  shed.  The  expenditure  for  residence  and 
buildings  could  not  be  less  than  £1,200  in  equal  amounts,  and  was  incurred 
on  entry  eight  years  ago.  Tbe  homestead,  for  design,  substantial  nature, 
and  attention  to  detail,  may  be  regarded  as  a  model  one. 

The  implements  comprise — 3  one-furrow  ploughs,  disc  harrow,  3  wood 
harrows,  2  wood  rollers,  Howard's  hay-rake,  "  Albion "  mower,  "  Planet, 
junr."  hand  garden  cultivator  (complete),  2  carts,  and  2  drays,  in  value  about 
£160.  The  dairy  plant  consists  of  Lawrence  cooler,  Laval's  90-gallon 
separator,  100-lb.  Kiama  chum,  butter-worker  by  Cockerill,  of  Gerringong, 
"  Avery "  platform  scales,  can  steaming  plant,  and  a  four  horse-power 
*'  Soho  "  engine  and  vertical  boiler  by  Tangye,  "  Hunter  Eiver"  corn-sheller, 
corn- cracker  by  Eichmond  and  Chandler,  Bentall's  chaff-cutter,  and  saw- 
bench,  representing  an  outlay  of  close  on  £280,  making  a  total  ilivestment 
of  £  MO  lor  the  machinery  and  implements  enumerated. 

The  cropping  of  the  farm  was  as  follows: — Maize  with  pumpkins,  7^ 
acres ;  pumpkins,  1^  acres ;  planter's  friend,  7  acres ;  oaten  hay,  7  acres ; 
experimental  plots  of  Cape  barley,  i  acre ;  wheat,  i  acre ;  rye,  ^  acre ; 
lucerne,  i  acre  ;  in  all  2 if  acres  under  cultivation.  The  pasture  land  was 
268  acres,  and  homestead  4J  acres,  in  all  297  acres.  The  food  requirements 
of  the  dairy  cattle  necessitate  about  25  acres  being  cultivated,  and  each  year 
a  fresh  portion  of  pasture  is  broken  up,  and  the  previous  25  acres  laid  down 
with  rye  grass  and  clover.  The  winter  feed  of  the  herd  is  green  barley  and 
oats  sown  in  Pebruary ,  in  spring  they  graze  wholly  on  the  pastures ;  and 
in  summer  have  in  addition  green  maize  and  kaffir  corn,  whilst  in  autumn 
planter's  friend  and  sorghum  is  relied  on.     The  pasture  lea  is  ploughed  up 
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with  bullocks,  and,  if  the  ground  is  soft,  by  horses ;  the  disc  harrow  is  f omid 
most  useful  in  cutting  across  the  furrow  slices,  and  maize  is  sown  either 
broadcast  for  green  fodder,  or  in  a  furrow  for  corn,  in  which  case  horse  and 
liand  hoeiog  is  carefully  attended  to  ;  husking  takes  place  in  the  barn,  and 
the  stalks  are  burnt  or  rotted  for  manure.  The  yield  on  an  average  may  be 
taken  at  55  bushels  per  acre. 

The  mainstay  of  the  farm  is  pasture,  and  to  the  very  top  of  the  ridge, 
some  300  feet  in  eleyation,  rye  grass  and  clover  grow  luxuriantly.  Every 
care  is  taken  to  keep  the  pastures  entirely  free  from'  tussocks  of  coarse 
grass,  which  are  hoed  out  and  burnt.  The  paddocks  are  numerous  and  small 
in  area,  so  that  the  cattle  are  shifted  every  day  or  so.  The  creek  waters 
most  of  them,  but  in  some  dams  have  been  made. 

Fodder  is  requisite  for  carrying  a  large  dairy  herd  over  the  summer, 
wherefore  oaten  hay  is  made,  and  about  14!  acres  of  pasture  are  mown  for 
rye- grass  hay,  some  of  which  is  thrashed  for  grass  seed,  and  2  bushels  per 
acre  are  sown  with  oats  on  the  renovated  pasture. 

About  2  acres  have  been  laid  down  under  experimental  crops — wheat, 
\  acre;  rye,  \  acre;  Cape  barley,  4  acre;  and  lucerne  \  acre.  To  the 
Steinweld  and  Leak's  rustproof  wheats,  blood  manure  has  been  applied 
with  marked  effect.  It  is  not  to  be  expected  that  wheats  can  escape 
entirely  rust,  but  early  sowing  and  a  good  start  with  manure  may  force  the 
plant  along  so  that  it  cut  a  luxuriant  crop  for  green  feeding.  The  Cape 
barley  is  bandy  for  poultry  feeding,  and  for  the  pigs.  Mammoth  rye  was  a 
most  vigorous  crop,  and  lucerne  had  taken  so  firm  a  hold  as  will  lead  to  its 
more  extended  growth.  The  pumpkins  and  a  small  quantity  of  Swede 
turnips  come  in  for  general  use. 

Manure  is  not  generally  made  a  feature  on  a  dairy  farm,  but  Mr.  Warden 
keeps  the  stables,  milking  yards  and  piggeries  particularly  clean,  and  the 
gathered  manure  is  heaped  for  use  in  the  vegetable  garden  and  ploughed 
areas.  If  the  drainage  from  the  piggeries  was  collected  and  used  to  moisten 
the  heap  more  perfect  farm-yard  dung  would  be  made. 

The  lire  stock  number  19  horses,  189  cattle,  50  sheep,  G7  swine,  and  150 
head  of  poultry,  which  may  be  valued  at  £1,327.  The  horses  were  a  good 
type,  there  being  3  plough-horses,  6  saddle-horses,  and  10  breeding-mares, 
but  the  South  Coast  district  is  not  a  satisfactory  market,  save  for  a  good 
diiving-horse.  Working  bullocks  are  needed  on  this  heavy  land.  The 
milking-herd  is  of  the  representative  Illawarra  type,  Durham  predominating, 
with  crosses  of  Ayrshire  and  Jersey,  the  whole  forming  an  excellent 
collection  of  milkers.  There  were  75  cows  in  milk,  30  diy,  20  springers,  50 
yearlings  and  calves,  2  bulls,Jin  all  177,  and  12  working-bullocks ;  total,  189. 
The  pasture  is  good,  but  the  cows  were  somewhat  thin,  showing  that  all  they 
can  eat  is  need^  for  the  milk  supply,  consequently  a  feeding-ration  would 
be  beneficial.  This  drain  on  the  system  is  observable  in  most  dairy  districts, 
save  where  the  pasture  is  exceptionally  rich,  and  there  condition  and  milk 
yield  go  together.  The  average  age  of  the  cows  was  moderate,  but  at 
Milton  it  would  not  be  economical  to  cull  a  milker  until  she  ceased  to  milk 
at  a  profit,  seeing  what  little  value  cattle  fetch  to-day,  stores  selling  at  308., 
and  fats  at  £6.  The  bulls  in  use  were  pure  Durham  of  high  dairy  quality, 
and  one  of  a  first  cross  between  the  Durham  and  Ayrshire,  also  of  the  best 
milking  strain.  The  natural  goodness  of  the  herbage  on  the  ridge  kept  the 
springers  and  dry  cows  in  prime  condition.  The  herd,  as  a  whole,  is  worthy 
of  high  commendation. 

A  few  crossbred  sheep  were  kept,  and  looked  remarkably  well,  coming 
fa)m  the  Braidwood  disteict,  and  yielding  excellent  mutton  for  home  use, 
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and  a  cross  between  the  Lincoln  and  Southdown  lends  itself  to  this  purpose. 
The  character  of  the  swine  was  exceedingly  good,  the  boar  and  breeding 
sows  being  of  New  Zealand  strain,  coming  from  Eowe,  of  Christchurch. 
The  stock  comprised  1  boar,  6  sows,  15  fat  pigs  ready  for  market,  and  45 
young  pigs,  in  all  67.  There  were  150  head  of  mixed  poultry  carefully 
attended  to,  in  good  houses  and  yards.  A  100-egg  incubator  has  given 
fair  satisfaction. 

The  kitchen  and  fruit  garden  with  several  trees  were  carefully  tended,  and 
grew  a  great  variety  of  vegetables  for  household  use. 

A  farm-labour  book  was  kept,  together  with  a  full  record  of  dairy- herd 
data,  butter  returns,  as  well  as  enti'ies  of  purchases  and  sales.  The  labour 
bill  may  be  taken  as  £271  per  annum,  the  dairyman  being  paid  25s.  per 
week  and  a  house  ;  his  wife  acts  as  butter-maker  and  milker,  getting  128. 
per  week,  and  the  son  and  daughter  3s.  each.  The  plough-hands  received 
25s.  and  24s.  with  house,  the  plough-boy  14s.,  and  a  State  boy,  boarded  out 
by  the  Grovernment,  also  takes  the  milking,  so  that  there  are  six  milkera 
to  deal  with  the  75  milkers. 

The  subsidiary  aids  are  pig-breeding,  bacon-curing,  cheese-making,  poultry- 
raising,  and  the  sale  of  eggs.  Some  pigs  are  killed  yearly  for  home  use  and 
the  bacon  cured,  the  surplus  being  sold.  Butter  is  the  main  product  of  the 
farm.  It  was  carefully  made,  and  of  a  very  high  quality,  invariably  fetching 
a  good  price  in  Sydney. 

The  points  of  interest  may  be  taken  as  a  well-designed  homestead,  resi- 
dence, and  farm  buildings  throughout,  the  making  of  cheese,  engine  power 
applied  to  many  purposes,  an  incubator,  cooked  pigs'  food,  and  methodical 
renovation  of  the  pastures,  together  with  a  superior  milking-herd. 

The  general  management,  with  a  view  to  profit,  hinges  upon  dairying,  the 
climate  and  pastures  being  well  suited,  whilst  the  restricted  area  of  the 
coastal  district  renders  it  the  only  possible  line  of  farming.  In  years  gone 
by  UiladuUa  butter,  made  by  the  hand  method,  had  an  excellent  name,  and 
steam  communication  gave  cheap  transit  to  market.  The  separator,  more- 
over, was  taken  up  by  individual  farmers  at  once  on  its  introduction,  and 
to-day  there  is  no  co-operative  butter  factory  at  Milton,  because  the  leading 
farmers  all  have  separators.  Competition  in  the  butter  trade,  however, 
increases.  The  districts  in  connection  with  the  metropolis  by  rail  are 
hurrying  cream  forward  to  be  churned  in  the  city,  and  they  can  also  fore- 
stall the  sale-days  of  sea-borne  butter,  wherefore  it  behoves  that  the  utmost 
pains  be  taken  that  the  latter  be  first-class.  It  must  necessarily  be  a  great 
disadvantage  to  the  trade  that  dozens  of  different  makes  and  brands  come 
forward  from  each  seaport,  whereas  one  uniform  packing,  such  as  the 
factory  for  the  district  would  produce,  would  command  the  market ;  and  the 
time  may  come  when  existing  separator  plants  will  become  creameries  and 
forward  each  day's  cream  to  the  butter  factory  at  the  port.  Mr.  Warden 
is  one  of  the  large  farmers  of  the  UUadulla  district,  and  gets  full  price  for 
his  product;  but  he  complains  of  the  frequent  samplings  each  tub  under- 
goes when  on  sale  at  the  agents,  this  being  the  outcome  of  so  very  many  small 
shipments  instead  of  one  brand  of  uniform  quality  being  sent  forward.  The 
skim-milk  is  utilised  in  rearing  calves  and  fattening  a  really  good  type  of 
pig.  Some  very  promising  cheese  has  been  made  from  directions  given  in 
the  Agricultural  Gazette,  The  dairy  herd  represents  eight  years'  skill  and 
forethought.  The  rotation  of  grazing  protects  the  pastures  from  bein^ 
eaten  bare,  and  the  system  of  cropping  supplements  them  with  hay  and 
green  food.  They  are  also  methodically  renewed  every  year.  Poultry  adds 
£100  per  annum  to  the  turnover,  and  the  other  returns  amount  to  £1,000, 
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irlulst  tlie  monej  inyested  in  improvementB,  plant,  and  lire  stock  cannot  be 
less  than  iB3,000.  It  is  interesting  to  note  that  the  average  of  butter  per  cow 
per  annum  was  212  lb.,  selling  at  £10  12fl.  The  farm  stands  forth  as  excel- 
lently managed  and  representative  of  the  highest  type  of  tenure,  giving 
entire  freedom  of  management  with  lifelong  possession,  and  a  sense  of 
aecmty  in  the  investment  of  profits. 

W.  H.  Wilford,  Loch  Leven,  Milton. 

South  Coast  District. — Place,  No.  2;   points,  90'3l  per  cent.;    arable,  34  acres;  pasture, 
1271  acre% ;  swanip,  38  acres ;  homestead,  8  acres ;  orchard,  \  acre ;  total,  203  acres. 

(8  November,  1893.) 

Loch  Leven  is  203  acres  in  extent,  and  occupies  a  sheltered  position  from 
the  north-east  and  westerly  winds.  It  is  distant  2  miles  from  Milton,  and 
2  miles  from  the  port  of  tJlladuUa.  A  ridge  of  low  hills  separates  it  from 
the  ocean,  and  a  saltwater  creek,  navigable  to  small  craft,  bounds  the 
property  on  the  south-western  side.  From  the  dwelling-house  a  very  pretty 
view  is  got  of  its  waters,  which  also  afford  much  pleasure  in  boating,  fishing, 
and  shooting.  Thirty  years  ago  the  land,  when  in  a  partially-cleared  and 
unimproved  condition,  was  so  uninviting  that  tiie  highest  bid  at  auction  was 
£900.  It  was  withdrawn  then,  and  since  sold  and  let  to  a  tenant  for  a  short 
period  before  it  attracted  Mr.  Wiiford's  attention.  Happening  to  be  on  a 
visit,  he  saw  the  capabilities  of  the  land,  and  secured  137  acres  in  1870  for 
£1,300,  and  since  then  66  acres  have  been  added  at  a  cost  of  £800  so  that 
203  acres  cost  £2,100,  e.g.^  a  trifle  more  than  £10  per  acre. 

Mr.  Wilford  comes  of  a  family  of  Yorkshire  farmers,  and,  although  not 
at  first  when  in  the  Colony  engaging  in  agriculture,  commenced  the  here- 
ditary profession  by  renting  a  farm  at  Kiama,  next  at  Jervis  Bay,  and  finally 
at  Milton.    The  low-lying  lands  by  the  saltwater  creek  were  a  swamp  and 
lagoon,  so  that  Mr.  "Wilford's  first  procedure  was  to  construct  flood-gates, 
and  shut  off  the  tide,  whereby  the  lagoon  was  made  sweet  water.     Contour 
ditches  were  run  at  the  foot  of  the  slopes  to  cut  off  the  hill  soakage,  and 
-amidst  much  dirt,  and  with  great  labour,  surface-drains  were  made  through 
the  marsh,  leaving  the  present  lagoon  of  3  acres,  which  is  frequented  by  wild 
fowl  at  times  in  great  numbers.     The  black  mud  of  its  bed  has,  however, 
been  utilised  for  dressing  pastures  with  the  greatest  effect,  whilst  heaps  of 
shells  found  elsewhere  on  the  property  have  been  largely  availed  of  as  an 
additional  fertiliser.    The  farm  in  1870  was  covered  with  tussocks  a  yard 
high  of  coarse  grass,  whilst  weeds  overran  the  land.     Mr.  Wilford,  unaided, 
burot  these  off,  felled  the  dead  rung-timber  which  cumbered  the  ground 
like  a  forest,  burnt  it  off,  carefully  spread  the  ashes,  sowed  rye-grass,  and 
laid  the  foundation  of  the  splendid  pasture  of  to-day.     The  farm  is  now 
wholly  cleared  and  fenced  off  into  small  paddocks  watered  by  ever-running 
streams  in  every  undulation.    The  land  lies  in  horse-shoe  form  around,  and 
geatly  sloping  down  to  the  lagoon,  and  two-thirds  of  the  estate  can  be 
viewed  from  the  drawing-room  window.     The  conditions  of  the  district 
render  dairying  the  chief  and  most  profitable  pursuit,  and  butter  from  Loch 
Leren  dairy  ha^  had  the  best  demand  in  Sydney.     Such  excellent  pasture  is 
worthy  of  high-class  stock,  and  Mr.  Wilf  ord's  herd  is  unsurpassed  in  the 
Colony. 

The  geological  features  are  that  a  volcanic  rock  is  overlaid  by  a  deep, 
rich  brown  soil  of  great  fertility.  The  iron  of  the  component  minerals  of 
the  rock  accounts  for  the  rich  colour,  and  it  would  be  interesting  to  learn 
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bj  analysis  whether  the  felspar  is  of  the  potash  group.  Man^  boulders 
found  throughout  the  soil  weather  rapidly,  and  renew  its  fertility.  Here 
and  there  some  clay  is  met,  end  in  one  part  sandstone  outcrops,  yielding  a 
poor  soil. 

Drainage  on  the  slopes  is  not  requisite,  and  the  reclamation  of  the  marsh 
deserves  the  highest  credit.  Streams  that  never  fail  water  every  paddock, 
whilst  underground  tanks,  holding  22,000  gallons  of  rain-water,  provide  an 
ample  supply  for  the  homestead  and  dairy. 

The  fences  throughout  are  three-rail  with  twenty-three  gates  on  the 
property,  all  made  by  Mr.  Wilford  save  one,  and  there  are  some  slip-rails. 
The  fences  were  in  good  order.  There  are  twenty-four  paddod^s  varying 
from  3  to  20  acres  in  extent,  which  enables  the  pasture  to  be  grazied  in 
rotation.  A  main  public  road  bisects  the  property,  affording  ready  access  to 
most  of  the  fields. 

The  residence  consists  of  a  six-room  stone  house,  occupying  a  commanding 
site,  with  a  beautifully  kept  garden  in  front,  showing  what  the  soil  can  grow. 
There  are  offices  and  other  rooms  in  addition,  and  adjacent  is  the  large  dairy 
building,  with  butter-making  conducted  on  the  old-fashioned  "  set "  system, 
the  churn  being  worked  by  an  American  one-horse  tread  gear,  once  not 
uncommon  in  the  South  Coast  district,  but  now  rather  rare.  On  the  other 
side  of  the  quadrangle  are  the  coach-house  and  stables,  an  enclosed  shed,  and 
range  of  piggeries.  Hand-tools  are  kept  in  their  proper  places,  and  tliere  is 
a  portable  forge  with  various  tools  for  doing  repairs,  shoeing,  and  general 
carpentry  at  home,  Mr.  Wilford  being  more  than  an  amateur.  A  hay-shed 
is  erected  in  a  paddock  containing  an  emergency  supply  of  fodder.  The 
dairy  is  of  stone,  and  the  other  buildings  of  slab  and  weatherboard,  all  being 
serviceable  for  their  purposes.  The  piggeries  have  runs  leading  to  the 
slaughter-yard,  as  well  as  a  paddock  with  a  small  area  of  the  densely  over- 
grown original  brush,  showing  what  difficulties  encountered  the  pioneer  in 
clearing  the  land.  Poultry  form  somewhat  of  a  feature,  and  are  provided  with 
several  yards  and  houses,  and  the  bees  are  kept  in  the  garden.  The  milking 
bails  and  yards  are  of  the  usual  type,  and  two  have  recently  been  commenced 
in  response  to  the  invitation  of  an  officer  of  the  Department  of  Agriculture 
for  a  model  design,  on  a  plan  introduced  by  Mr.  Wilford  when  atJervis  Bay. 
By  a  cord,  the  milker,  without  moving  an  inch,  first  releases  a  door  at  the 
head  which  flies  open,  and  then  the  bail  falls  back,  so  that  the  cow  is  free  to 
walk  out  and  a  successor  immediately  comes  to  the  bail  without  confusion. 
Mr.  Wilford  also  possesses  drawings  of  a  milking-machine,  designed  bj  his 
brother,  the  late  Mr.  Charles  Wilford,  some  twenty  years  ago,  which  show 
all  the  essential  features  of  the  most  recent  plans  to  milk  by  means  of  a 
vacuum. 

The  following  is  the  list  of  implements  : —  One  one- furrow  iron  and  two 
one-furrow  wood  beam  ploughs,  two  wooden  harrows,  "  Albion  "  mower, 
"  Howard's  "  hayrake,  "  The  Keversible  "  scuffle,  com-sheller,  corn-cracker 
by  Richmond  and  Chandler,  American  horse-tread,  two  spring-carts,  tiray, 
slide,  and  buggy,  "  Adkins  "  100-ogg  incubator,  tools  and  forge,  platform 
scales,  two  large  chums  and  appliances  for  a  hand-dairy. 

The  farm  is  cultivated  as  follows : — Maize,  14  acres ;  sorghum  and  Planters* 
Friend,  20  acres ;  in  all  34  acres — arable,  127^  acres ;  rye-grass  pasture,  3i 
acres  ;  homestead,  orchard  and  paddocks,  and  swamp,  38  acres ;  total,  203 
acres.  Maize  sown  broadcast  for  green  food  or  in  the  furrow  is  well  hoed, 
husked  in  the  bam,  and  the  stalks  are  rotted  in  heaps  for  application  to  poor 
land.  Some  very  large  yields  of  maize  have  been  secured,  and  in  the 
competition  for  1892  for  "  the  best  prize  acre  of  maize  "  Mr.  Wilford  ranked 
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only  four  points  behind  the  winner,  who  grew  over  100  bushels  to  the  acre. 
"H(^an'B"  com  is  sown,  and  none  is  sold,  all  being  required  for  the 
lite  stock  and  pigs.  Sorghum  sown  broadcast  is  relied  on  for  green  fodder 
doniig  late  summer,  the  cows  being  timed  to  be  in  full  milk  for  the  more 
profitable  winter  season,  so  that  during  summer  the  milkers  are  compara-' 
tirely  few.  Planters'  Friend,  if  sown  broadcast,  is  found  to  be  the  cheapest 
means  of  stifling  weeds,  and  has  been  so  used  for  many  years  past  to  cleanse 
the  pasture  paddocks.  They  are  also  renovated  whenever  signs  of  getting 
poor  are  observed  by  the  application  of  lagoon-mud  and  shells.  During  the 
past  three  years  38  acres  of  lea  have  been  ploughed  up  for  maize  and 
sorghum,  to  be  resown  with  rye  grass.  When  Planters*  Priend  is  sown  to 
stifle  weeds,  the  lea  is  ploughed  in  October,  and  sown  at  the  rate  of  30  lb. 
of  seed  per  acre  broadcast.  In  May  it  is  cut,  the  heads  being  housed  to  dry, 
and  the  stalks  taken  on  a  slide  to  the  cattle.  The  threshing  is  by  flail,  and 
last  year  3  tons  of  seed  were  got  from  5  acres,  being  at  the  rate  of  22  bushels 
of  60  lb.  to  the  acre.  The  selling  price  is  3d.  per  lb.,  or  a  return  of  £18  per 
acre.  Rye-grass  is  also  harvested  for  seed,  and  this  season  two  paddocks, 
aggregating  13  acres,  have  been  laid  up,  to  be  cut  about  the  middle  of 
November,  when  the  heads  are  full  ripe.  A  light  hand-rake  gathers  the 
heads  into  heaps,  and  the  cut  grass  is  lifted  on  to  one  sheet  and  covered  by 
another.  It  is  then  drawn  on  a  slide  to  the  threshing-sheet,  which  is  set  in 
a  paddock,  and  threshed  by  the  flail.  After  a  rough  cleaning  the  seed  is  dried 
in  a  loft,  and  put  through  a  winnower,  the  foreign  seeds  easily  shifting  out. 
Sales  are  readily  effected  at  from  lOs.  to  128.  per  bushel  of  20  lb.,  one  acre 
yielding  30  bushels,  or  £15  worth  of  seed.  A  small  cultivation  plot  on  the 
reclaimed  flat  gave  evidence  of  the  suitability  of  the  soil  for  the  growth  of 
potatoes,  sugar  beet,  and  mangold,  which  were  for  home  use.  Pumpkins  are 
planted  throughout  the  com,  and  when  sown  by  themselves  pig-manure  is 
Wied  beneath  the  seeds,  which  make,  in  consequence,  a  vigorous  start.  A 
few  pumpkins  are  sold.  Two  acres  of  lucerne,  sown  as  an  experiment  during 
the  last  week  in  August,  hare  made  a  wonderful  growth.  A  barn  20  feet  by 
18  feet  is  kept  stored  with  oaten  and  rye-grass  hay  as  a  standby,  and 
although  the  seasons  seldom  cause  anxiety  where  such  grand  pasture  grows, 
Mr.  wilford  prefers  to  run  no  risks. 

The  system  of  manuring  with  lagoon-mud  and  sea-shells  has  been  noticed. 
All  yard-droppings  are  gathered  and  rotted  in  a  heap  for  general  appHca- 
tion.  In  order  to  prevent  weed  seeds  being  introduced  through  the  sheep- 
dmig  manure  into  the  garden,  it  is  used  as  a  liquid.  Maize-stalks  are  not 
burnt.  Last  year,  as  an  experiment,  small  plots  were  manured  with  blood 
and  bones. 

Fodder  is  conserved  as  hay,  and  pastures  are  systematically  laid  down. 
It  would  be  difficult  to  meet  with  cleaner  or  more  luxuriant  rye-grass 
pastures.  The  land,  after  maize,  sorghum,  or  planter,  is  sown  broadcast  with 
oome-sayed  rye-grass  seed,  mixed  with  the  clover  that  has  been  reaped  with 
it,  at  the  rate  of  2  bushels  per  acre,  and  in  a  few  weeks  it  becomes  estab- 
lished pasture.  There  is  a  coarse  water-grass,  with  sharp,  serrated  edges, 
which  frequently  serves  to  cut  off  the  front  teeth  of  grazing  animals,  known 
as  "Cutty"  or  "  Merramarang"  grass,  after  a  station  so  named.  Mr.  Wilford 
has  observed  that  the  ill  effects  only  take  place  on  animals  with  a  change  of 
month.  The  leaves,  getting  between  the  teeth,  act  as  a  saw,  and  soon  cause 
the  loss  of  several.  He  eradicates  it  successfully  by  constant  mowings  and 
^ughings-in  a  dry  season.  The  live  stock  number  8  horses,  16^  cattle,  40 
sheep,  52  swine,  and  380  head  of  poultry.  The  horses  number  8,  and  include 
1  stallion,  2  plough-horses,  and  5  saddle  and  buggy  horses,  2  of  the  light 
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being  breeding-mares.  "  Eoyalty"  ia  a  coaching  stallion  that  has  a  reputa- 
tion in  the  neighbourhood,  and  adds  to  the  farm  turn-over,  having  served 
thirty  mares  at  £3  38.  this  season.  He  is  out  of  a  Cleveland  mare,  who  was 
by  "  Duke  of  Cleveland,"  an  imported  horse  of  that  breed.  His  sire  is  "His 
Royal  Highness,"  an  imported  Yorkshire  trotter.  In  "Royalty"  the  Cleve- 
land characteristics  predominate,  in  colour  a  striking  bay,  with  black  points, 
16i  hands  high,  with  clean  bones,  powerful  limbs,  and  great  strength  of 
ba<:k.  Carriage- horses  ot*  this  type  will  be  equally  useful  for  all  farm  pur- 
poses, and  if  the  young  stock  possess  style  they  will  be  certain  to  command  good 
prices  in  the  Sydney  market.  The  cattle  number  4  stud  bulls,  31  stud  cows ; 
in  all,  35  stud  cattle ;  also,  49  milkers  and  80  head  of  young  stock ;  total,  164. 
Three  of  the  stud  bulls  are  Durhams  and  1  Ayrshire;  25  of  the  cows  Durhams 
and  6  Ayrshire.  Mr.  Wilford  is  justly  proud  of  his  dairy  herd,  the  outcome 
of  thirty-five  years*  experience  and  selection.  It  was  started  with  Durhams 
of  Low's  Murrumbidgee  strain,  famous  in  1858  for  large  frames  and  deep 
milking,  and  has  been  increased  by  using  Durhams,  which  were  the  pick  of 
the  Kiama  district.  When  at  Kiama,  the  best  Durham  bulls  that  could 
be  procured  were  used.  In  1879  "  Tacitus  "  dominated  his  herd,  a  famous 
bull  by  "  Victoria's  Theodore,"  whose  sire  was  of  Dr.  Jenkins'  Nepean 
Towers  herd,  and  with  a  pedigree  on  the  female  side  back  to  the  original 
E.  M.  Cox's  cattle  of  Mulgoa.  Home-bred  bulls  of  the  "  Tacitus  "  strain 
were  used  up  to  1887,  when  Mr.  Wilford  determined  to  introduce  for  the 
sake  of  vigour  an  Ayrshire  touch  in  the  shape  of  "  Scotchman,"  a  pure-bred 
bull  two  generations  removed  from  "  Tahuna,"  the  Ayrshire  champion  of 
New  Zealand  in  18/9.  "  Scotchman"  having  impressed  his  features  on  the 
herd,  recognised  by  leopard-like  markings  and  a  great  milking  record,  has 
now  given  place  to  a  Durham  bull,  *'  Duke,"  aged  9  years,  from  a  pure 
Durham  coast  sire  and  dam,  the  parentage  on  the  mother's  side  being  pure 
"  Major."  "  Duke's  "  father  was  of  **  Conqueror  "  strain,  which  is  noted  as 
possessing  especial  milking  characteristics  of  the  long-horn  Durham  or 
Bates  family.  In  the  herd  to-day  the  stud  cattle  consist  of  the  "  Tacitus  " 
cows  and  young  stock  that  are  half  Ayrshire  by  "  Scotchman,"  only  first 
crosses  having  been  kept.  Heifers  have  been  seldom  sold,  because  the  stocking 
of  a  son's  herd  has  absorbed  a  large  draft.  The  average  price  obtained  for 
twenty-four  '* Tacitus"  bulls  during  about  seven  years  has  been  £19,  and 
the  *'  Scotchman  "  bulls  realise  £10  apiece.  So  well-known  a  herd  has  swept 
numerous  prizes  from  local  and  metropolitan  shows,  the  record  of  first  prizes 
won  by  "  Tacitus  "  cows  since  1885  being  fifty-four.  The  average  number 
of  cows  in  milk  is  thirty-seven,  and  the  books  show  a  return  of  nearly 
£14  16s.  for  butter  per  cow  per  annum.  The  cattle  throughout  are  of  a 
particularly  level  type,  in  first-class  condition,  Durham  reds  predominating, 
the  Ayrshire  cross  with  leopard  markings  being  noticed  at  once,  and  the 

5oints  of  both  are  typical  of  milkers,  with  prominent  veins  and  large  udders." 
)he  Durhams  are  all  that  such  famous  cattle  should  be,  and  the  Ayrshirea 
are  equally  as  good.  With  skill  in  the  dairy  and  such  good  cattle  it  is  no 
wonder  that  Loch  Leven  hand-made  butter  gets  top  factory  price. 

Swine  are  so  closely  associated  with  a  dairy  in  the  economy  of  using  skim- 
milk  that  Mr.  Wilford  commenced  in  1892  to  found  a  pure  strain  of  large 
Yorkshire  pigs,  obtaining  from  Rowe,  of  Christchurch,  New  Zealand, 
"  Windsor  Prince,"  a  boar  21  months  old,  and  "  Countess  of  Glasgow,"  a 
sow  aged  3  years.  He  now  has  four  other  sows  and  a  young  boar  of  another 
family,  making  seven  in  all.  The  Yorkshire  have  taken  many  prizes,  and 
young  boars  sell  at  £4  48.  and  sows  at  £2  2s.  apiece.  These  pigs  grow  to 
a  great  size  rapidly,  a  boar  six  months  old,  and  sold  at  the  time  of  my  visit. 
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weighing  200  lb.,  and  a  half-bred  bow  183  lb.  at  five  months  old.  There  are 
4  Poland-Berkshire  breeding-sows  and  41  stores  fattening,  in  all  52  pigs.  A 
few  cross-bred  sheep  are  reared  on  the  farm,  being  got  by  Southdown  rams 
out  o£  liincoln  ewes,  and  serve  for  home  consumption.  The  flock  numbers 
40  sheep.  Poultry  are  well  cared  for,  numerous  pure  varieties  being  kept, 
including  Houdan,  Game,  Orpingtons,  Plymouth  Eocks,  Leghorns,  also  80 
ducks,  including  several  wild  ducks,  hatched  from  eggs  found  near  the 
lagoon,  which  large  numbers  frequent.  An  "  Adkins  "  100-egg  incubator 
hitt  given  80  per  cent,  results.  Bees  in  gin-cases  have  dwindled  from  50  to 
7  hives,  because  of  the  depredations  of  the  moth,  but  Langstroth  frames 
are  now  about  to  be  used.  The  vegetable  garden  is  a  picture  of  luxuriant 
culture,  showing  splendid  results  from  choice  seed.  There  is  a  small  orchard 
and  fruit  garden  where  citrus  and  stone  f  ruits,guava8,  vines,  and  persimmons 
do  well.  It  was  found  that  oranges  did  not  succeed,  until  by  cementing  a 
block  of  soil  4  feet  in  diameter,  and  then  planting  on  it,  so  as  to  disperse 
the  roots  in  a  wide  circle  rather  than  let  them  go  straight  down.  The  fruit 
and  vegetables  are  for  home  consumption. 

Bookkeeping  comprises  a  day  and  cash  book,  and  data  relating  to  herd, 
ftud,  and  dairy  products.  The  labour  of  the  farm  is  done  by  the  co-opera- 
tion of  three  sons,  and  two  "  State  "  boys,  who  very  readily  take  to  farm- 
work  and  milking,  and  will  in  time  become  useful  members  of  society,  the 
State  having  taken  charge  of  them  as  utterly  poor,  but  not  in  any  way  tainted 
with  crime. 

The  subsidiary  aids  are  co-operative  family  labour,  home- killed  mutton 
and  beef,  about  a  beast  a  fortnight  being  used,  and  the  surplus  meat  sold  to 
neighbours,  home-cured  bacon,  sales  of  horses,  stud  cattle,  pure-bred  swine, 
and  poultry ;  also  butter,  egjgs,  and  table-birds,  as  well  as  pasture,  sorghum, 
imphie,  and  planter  seeds  ;  home  repairs  and  carpentry. 

The  points  of  interest  are  the  planting  of  a  long  line  of  thorn  hedge  as  a 
wind-shelter,  and  numerous  ornamental  trees  near  the  residence,  including 
elms,  poplars,  pepper,  and  pines  ;  the  reclamation  of  a  marsh  ;  the  planting 
and  renovation  of  rye-grass  pasture ;  the  eradication  of  tussocks  by  hoeing, 
of  weeds  by  Planters'  Friend,  and  of  "  cutty  "  grass  by  mowing  ;  a  dairy 
herd  ot  the  highest  character,  and  butter  of  prime  quality  ;  timing  the 
cows  to  calve  during  winter ;  keeping  a  reserve  of  hay. 

The  general  management,  with  a  view  to  profit,  may  be  summed  up  as 
good  pasture,  good  otock,  and  good  butter.  The  excellence  of  the  land,  its 
fertility,  and  the  means  taken  to  sustain  it,  is  evidenced  by  the  beautiful 
growth  of  rye-grass  and  clover.  Fewer  cattle  are  kept  than  the  land  will 
support,  but  Mr.  AVilford  likes  to  have  a  reserve  of  food.  The  fences  are 
good,  paddocks  small,  water  never-failing,  and  roads  convenient.  The  cattle 
are  constantly  changed  from  pasture  to  pasture,  and  that  which  looks  either 
dirfy  or  poor  is  renewed  or  manured.  The  cultivated  area  provides  green 
food  during  the  seasons  when  needed,  and  seeds  are  saved  for  sale  at  a 
profit.  The  dairy  herd  excels  as  milkers,  pure  strains  are  kept,  and  an 
Aryshire  cross,  proved  years  ago,  to  add  vigour,  has  been  repeated.  The 
dairy  work  is  well  done,  and  top  price  for  butter  proves  that  the  old  system 
can  hold  its  own  against  the  factory.  The  original  outlay  of  £2,100  may  be 
regarded  as  having  been  supplemented  by  quite  that  amount  of  improve- 
ments, and  the  capital  invested  in  plant  and  live  stock  cannot  be  less  than 
£1,400,  whihrt;  the  returns  for  1892  amounted  to  £1,263.  The  annual  value 
in  batter,  from  each  cow,  came  to  £14  16s.  What  the  auction  value  of 
this  farm  might  be  cannot  be  stated ;  possibly  £40  per  acre  would  be  too  low 
a  figure. 
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J.  H.  Sommerlad,  Spring  Valley,  near  Tenterfield. 

North  Tableland  District. —Place,  No.  6;  83*26  per  c^t ;  arable,  91  acres;  pasture, 
6  acres  ;  rung,  450  acres  ;   homestead,  1  acre  ;   orchard,  4  acres  ;  total,  552  acres. 

(24  November,  1893.) 

Spring  Yalley  farm  affords  an  example  of  a  mixed  farm  in  which  dairying 
and  a  large  orchard  form  leading  features.  Mr.  Sommerlad  was  brought  up 
to  nursery  gardening  near  Frankfort,  in  G-ermany.  He  arrived  in  the 
Colony  in  1855,  and  went  to  a  situation  on  a  station  in  the  neighbourhood  of 
Tenterfield.  It  was  incumbent  on  him  to  repay  his  passage-money,  and  in 
two  years'  time  this  was  accomplished,  with  a  surplus  saved  as  well,  although 
the  wages  were  low,  but  many  extras  were  earned  by  general  handinese.  In 
time  he  set  up  in  Tenterfield  as  a  fruit  and  vegetable  grower,  there  being  an 
excellent  marKet  by  reason  of  the  mining  in  the  district.  The  10  acres  ef 
the  first  occupation  yielded  sufficient  money  to  enable  him  to  purchase,  in 
1877,  the  404  acres  of  the  Spring  Valley  farm.  There  was,  at  that  time, 
only  £100  worth  of  improvements  on  the  property,  but  an  orchard  was 
planted,  and  as  years  passed  more  and  more  land  was  fenced  and  cleared,  drains 
were  cut,  boulders  removed,  and  hollows  filled  up,  until  now  100  acres  are 
under  cultivation.  The  profits  since  1877  have  been  invested  in  the  farm, 
and  in  bringing  up  a  large  family,  of  whom  ten  are  now  living,  two  sons  on 
the  verge  of  manhood,  and  associated  with  the  father  in  the  work  of  the 
farm,  having  passed  away.  Family  co-operative  labour  has  been  the  secret 
of  success.  Some  additional  areas  have  of  late  years  been  acquired,  97  acres 
being  taken  up  as  a  selection,  and  14  acres  purchased;  whilst  37  acres  have 
been  selected  since  the  farm  was  entered  for  competition. 

Spring  Valley  is  distant  4  miles  from  Tenterfield,  and  is  about  2,800  feet 
above  sea-level.  Several  public  roads  lead  to  or  pass  through  the  property. 
The  lay  of  the  land  is  a  gentle  slope  towards  w  ashbrook  Creek,  which  is 
never  dry.  The  property  extends  up  to  and  over  some  low  ridges  of  granite 
hills,  precipitous  and  boulder-strewn,  yet  upon  which  nutritious  grass 
grows,  but  where  cultivation  is  entirely  out  of  the  question.  The  principal 
timber  is  peppermint,  mostly  ring-barked,  and  what  is  left  only  sparsely 
covers  the  ridges.  High  mountain  ranges  are  distant  some  miles  on  every 
side.  The  chief  winds  are  west  and  east,  the  latter  generally  bringing  rain, 
which  averages  34  inches  per  annum.  The  market  for  produce  is  somewhat 
limited,  seeing  that  Queensland  and  barren  country  hem  in  Tenterfield, 
whilst  the  distance  to  the  "  Elbow"  on  the  Clarence,  to  which  the  river  is 
navigable,  is  80  miles  by  a  rough  road,  efEectually  cutting  off  the  coast  and 
sea  shipment.  When  Deepwater  and  Fairfield  were  active  mining  centres, 
Tenterfield  did  a  flourishing  trade,  and  in  fact  the  town  has  been  built  up 
out  of  mining. 

The  high  elevation  of  the  tableland  renders  the  climate  very  bleak  in 
winter,  live  stock  suffering,  and  dairy  cattle  have  to  be  hand-fed.  For  fruit- 
culture  the  locality  is  well  suited.  The  country  rock  is  granite,  and  the 
soil  is  rotten  granite,  more  or  less  deep,  and  in  some  places  a  cold  elav 
underlies.  Where  this  occurs  in  the  undulations  a  black  soil  of  marsh 
origin  is  found. 

The  gentle  slopes  of  the  farm  afford  fair  soil  for  cultivation,  and  a  great 
deal  of  time  has  been  spent  in  removing  boulders  by  blasting,  and  either 
piling  the  debris  in  heaps  or  in  filling  up  with  it  inequalities,  and  carting 
soil  over  so  as  to  make  a  surface  for  cultivation.     A  large  amount  of 
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dztming  and  trenching  has  heen  done  preparatory  to  planting  the  orchard,  as 
well  as  in  ^e  reclamation  o£  wet  ground.  One  open  cut,  4  feet  x  2  feet, 
extex^  400  Tarda,  furrow  ditches  have  been  made,  and  a  mile  of  under- 
g;roaiul  drains  of  stone  and  wood  have  rendered  the  orchard-ground  good 
Bofl.  The  new  orchard  has,  moreoTer,  been  trenched  2^  feet  deep,  and  four 
jears  ago  300  trees  were  planted  25  feet  x  25  feet  apart. 

There  is  no  need  for  the  conservation  of  water  by  reason  of  the  regularity 
of  tiie  rainfall,  small  iron  tanks  being  sufficient  for  the  household ;  the  creek 
is  never  dry,  and  a  small  dam  suffices  for  the  homestead  paddock. 

The  enclosing  fences  are  of  one-rail,  with  two  or  three  wires,  and  some 
of  two-rail ;  the  original  fence  is  being  renewed,  otherwise  they  were  in 
good  order.  There  are  ten  gates  to  the  six  cultivation  paddocks,  and  slip- 
nils  to  the  pastures. 

The  homestead  lies  on  a  gentle  slope  overlooking  the  greater  part  of  the 
&rm,  and  consists  of  three  adjoining  slab  cottages,  facing  the  extensive 
flower-garden  and  orchards  ;  and  at  the  back  is  the  quadrangle  of  the  farm- 
stead. Mr.  Sommerlad  removed  the  original  cottaa:e  of  four  roomB  from  an 
muoitable  site  to  alongside  the  second  cottage  of  five  rooms,  containing 
the  kitchen,  and  with  a  lean-to,  where  are  placed  the  fruit-evaporator  and 
blacksmith's  forge.  A  smaller  cottage,  in  its  own  garden,  is  occupied  by 
tiie  daughters.  The  flowers  and  orchard  give  to  the  whole  a  pretty  effect, 
and  thorn-hedges  have  been  planted  for  shelter.  The  farm  steading  occupies 
the  other  sides  of  the  farmyard,  and  consists  of  distinct  buildings  of  slabs 
with  iron  or  shingle  roofs.  In  it  is  comprised  a  barn,  seven-stall  stable  and 
harness-room,  three  milking-bails,  an  open  cartshed,  a  smaller  barn,  a  meat 
and  bacon  curing  shed,  the  dairy,  an  apple-room,  and  tool-house.  The 
poultry-yards  and  piggeries  are  near  by.  The  latter  present  a  comfortable 
ai^>earance,  and  consist  of  a  low  shed,  with  board  floors,  divided  into  three 
styes,  two  of  the  open  yards  being  paved  and  thickly  bedded  with  straw, 
Ti^ich  sops  up  the  slush  of  the  usual  stye.  The  poultry-yards  were  clean, 
and  the  house  subdivided.  The  somewhat  unusual  feature  of  a  place  for 
everything  was  noticeable — pegs  for  the  harness  as  well  as  the  hand- tools. 
The  milking.yard  was  straw-littered,  and  therefore  clean,  no  straw  being 
sold,  but  all  kept  for  manure.  If  the  farmyard  manure  was  made  in  a 
covered  pit,  with  a  cistern  to  catch  the  drainage,  a  better  method  would  be 
instituted. 

The  implements  comprise  3  one-furrow  ploughs,  a  two-furrow,  by  Hornsby, 
with  the  original  long  mould-boards  shortened,  and  is  especially  liked  for  use 
where  boulders  lie  on  the  surface  ;  a  two-furrow  orchard  plough,  made  by  Hill, 
of  Tenterfield,  after  an  American  model,  is  highly  prized  for  cleaning  weeds  in 
both  orchard  and  field ;  an  expanding  iron  horse-hoe,  of  Toowoomba  make  ; 
a  doable  mould-board  plough,  ^th  potato-raising  body,  wood  roller,  iron 
harrows,  "Wood's  mower,  and  Deerings  string  binder,  which  has  given  great 
eatisfiiction  ;  horse-rake,  horse-gear,  Bentairs  chaff-cutter,  com-sheller,  and 
aSO-cowdairy  plant  for  the  "set"  system,  but  not  now  used  since  the 
milk  goes  to  the  factory.  Also  honey-extractor,  small  cheese-plant,  Avery 
phtform  scales,  two  drays,  spring-cart,  and  buggy.  Light  repairs  are  done 
at  home. 

The  farm  is  laid  out  as  follows  : — Arable  land,  97  acres  ;  natural  pasture, 
^0 acres;  homestead,  1  acre ;  orchard,  4  acres ;  total,  552  acres.  On  the  culti- 
vated area  there  are  grown  45  acres  of  wheat,  24  acres  of  oats,  16  acres  of 
maize,  6  acres  of  potatoes,  and  6  acres  of  artificial  pasture.  There  is  no  fixed 
rotstbn  of  crops  followed ;  but  after  two  years  rye-grass  a  crop  is  taken  of 
potatoes  or  wheat,  followed  by  oats  or  maize.      Prequently  potatoes  follow 
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wheat.  The  wheat,  maize,  and  oats  are  sold,  and  the  straw  is  stacked  for 
litter.  The  cereal  hay  is  sold  as  chaff,  or  used  at  home,  and  potatoes  are 
sold.  Cavings  after  thrashing  are  burnt,  to  destroy  sorrel  seeds,  insect  and 
fungoid  disease.  Wheat  is  taken  after  a  two  years'  rye-grass  lea,  or  maize, 
or  potatoes.  Ploughing  starts  in  April ;  li  bushels  of  seed  is  broadcasted  per 
acre,  the  varieties  being  "  Sommerlad's  Champion,"  raised  on  the  farm,  in 
type  similar  to  "  Talavera,"  and  looked  upon  as  the  most  satisfactory ; ' 
*'  Calif omian,"  "Lambrigg,"  "Egyptian  Beamed,"  and  "  Allora  (Queensland) 
spring  wheat."  The  average  yield,  over  a  term  of  years,  may  be  taken  at 
16  bushels  per  acre  ;  but  a  14-acre  field  of  "  Champion"  had  been  manured 
with  200  loads  of  farmyard  dung,  and  the  growing  crop  looked  like  26 
bushels  to  the  acre,  showing  how  desirable  it  is  to  manure.  The  crop  is  cut 
by  the  string-binder,  stacked  in  the  farmyard,  or  stored  in  the  bam,  and 
thrashed  by  steam  at  Is.  per  bag.  The  market  is  local,  at  about  3s.  per 
bushel.  Complaint  is  made  that  oats  are  not  separated  by  the  thrashmg 
machine,  therefore  their  prevalence  in  the  growing  com  was  to  be  accounted 
for ;  but  this  breadth  will  be  cut  for  hay  in  consequence.  The  sorrel  is 
stated  to  have  been  introduced  into  the  district  with  New  Zealand  oats  used 
by  the  contractors  for  the  railway,  and  the  cavings  are  burnt  to  destroy  its 
seed.  Preparation  is  made  for  potatoes,  when  they  follow  maize,  by  two 
ploughings,  and  it  is  contemplated  to  get  a  disc  harrow,  so  as  to  save  the  second 
ploughing.  As  much  farmyard  dung  is  applied  as  can  be  spared.  Planting 
takes  place  from  September  to  November,  so  as  to  get  crops  from  December 
to  May.  The  varieties  in  favour  are  "  Early  Kose,"  "  Browneirs  Beauty,"  and 
"  American  Elourball."  Weeds  are  kept  down,  and  a  plough  with  potato-body 
is  used  to  dig  up  the  crop.  The  yield  is  from  4  to  6  tons  per  acre.  This  year 
(1893)  £5  per  ton  has  been  realised,  but  the  previous  year  £2  only.  For 
planting,  small  tubers  culled  from  the  main  crop  are  preferred.  Oats  may 
be  cut  for  grain  or  hay,  a  field  of  **  White  Scotch"  looking  like  36  bushels 
per  acre.  Eodder  crops  of  wheaten  or  oaten  hay  are  taken  after  maize, 
ploughing  for  the  wheat  from  April  to  July,  and  for  the  oats  from  August 
to  September,  sowing  broadcast,  wheat,  IJ  bushels,  oats  2  bushels  per  acre, 
and  harvesting  the  crop  by  Wood's  mower.  The  stack  is  made  in  the  yard, 
and  is  thatched  with  rushes  grown  on  the  swamp.  The  yield  is  from  1 J  to 
2  tons  of  hay  per  acre,  the  market  is  local  for  chafE,  cut  by  a  travelling  steam- 
plant,  and  sold  at  from  £3  to  £3  lOs.  per  ton.  Much  is  used  at  home  for 
winter  feed.  Maize  follows  wheat,  ploughing  starting  in  October ;  the  seed, 
"  Early  American,"  is  dropped  by  hand  in  furrows,  3  feet  apart ;  hoeing  is 
kept  going,  the  cobs  are  husked  in  the  bam,  and  the  yield  is  from  30  to  40 
bushels  pep  acre.  The  market  is  local,  at  about  3s.  3d.  per  bushel.  The 
stalks  are  ploughed  in,  or,  if  burnt,  the  ashes,  like  those  of  the  cavings,  are 
applied  to  the  orchard.  Green  manuring  ahd  catch  crop3  are  not  resorted 
to.  Some  rye  is  sown  for  its  long  and  strong  straw,  which  is  used  to  bind 
the  fruit  trees.  In  the  orchard  there  are  grown,  besides  potatoes,  small 
breadths  of  various  crops,  such  as  i  acre  field  peas,  ^  acre  English  barley, 
i  acre  Cape  barley,  and  i  acre  rye,  the  seed  from  the  latter  being  sold  to 
neighbours  at  6s.  per  bushel,  for  the  growth  of  green  fodder.  The  straw 
sells  at  6s.  per  cwt. 

Manure  is  made  in  the  farmyard,  and  ashes  are  used  in  the  orchard. 

Land  is  laid  down  to  grass  for  a  rest,  particularly  the  wheat-land,  and  after 
two  years  is  completely  renovated.  Although  rye-grass  is  only  sown,  an 
abundance  of  white  clover  springs  up  naturally,  and  materially  assists  in 
restoring  the  fertility.  Pive  pounds  of  rye-grass  seed,  grown  on  the  hrm,  is 
used  per  acre,  being  sown  with  some  black  oats ;  hay  is  made  the  first  year, 
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and  afterwards  the  growth  is  depastured.  Buffalo-grass  is  good  for  certain 
moist  spots  ;  but  Mr.  Sommerlad  regards  it  as  unwise  to  add  it  to  pasture 
that  has  to  be  ploughed  again.  As  for  couch-grass,  it  dies  off  on  the 
approach  of  winter,  and  is  not  liked. 

The  live  stock  comprise  30  horses,  120  cattle,  6  swine,  and  100  head  of 
poultry.  Owing  to  a  continuance  of  a  dull  market  the  horses  have  accumu- 
lated, the  stock  numbering  17  plough,  11  buggy  and  saddle,  and  2  stallions, 
one  of  the  latter  not  being  of  a  high  type.  There  are  in  all  9  breeding- 
mares.  The  milking-cattre  amount  to  31,  springers,  dry,  steers,  and 
youngsters,  89 — ^in  all,  130.  The  prices  for  cattle  are  exceedingly  low — 50s. 
for  a  dry  cow,  and  £3  for  fats ;  and  the  31  milkers,  through  having  the 
calves  with  them  all  day,  only  yield  21  gallons  daily.  The  recent  opening 
of  a  butter  factory,  and  of  which  Mr.  Sommerlad  is  a  managing  director, 
has  done  away  with  the  dairy,  and  it  is  contemplated  to  build  up  a  dairy 
herd;  but  there  is  a  dearth  of  good  milking-stock  in  the  district.  The 
rigour  of  winter  has  predisposed  cattle  to  be  poor,  but  Mr.  Sommerlad  fully 
intends  to  reduce  the  excessive  number  of  unremunerative  horses  and  cattle 
in  favour  of  a  true  dairy  herd.  No  sheep  are  kept,  and  there  are  6  swine, 
a  yomig  boar  and  sow  of  excellent  Berkshire  type ;  also,  4  young  pigs 
fattening  on  skim-milk,  and  on  reaching  140  lb.  weight  will  be  killed  for 
home-curing.  The  poultry  number  100  head,  various  pure  strains  being 
represented,  including  Brahma,  Spanish,  Dorking,  Leghorn,  Plymouth 
Eocks,  Hamburg  fowls,  Muscovy  and  common  ducks,  and  guinea-fowl.  A 
Plymouth  Eoek  hen  has  laid  131  eggs  consecutively.  The  market  is  looal, 
eggs  fetching  at  from  6d.  to  9d.  per  dozen,  and  table-birds  Is.  3d.  to  Is.  6d. 
each. 

The  orchard  is  a  leading  feature  of  Mr.  Sommerlad*s  farming,  he  being  a 
trained  nurseryman,  and  has  sold  much  plant  stock  at  good  prices  locally — 
indeed,  a  large  proportion  of  the  fruit-trees  of  the  district  appear  to  have 
passed  through  his  hands.  The  first  orchard  was  planted  seventeen  years  ago, 
and  the  trees  selected  for  the  new  apple  orchard  of  four  acres  may  be  taken  as 
affording  a  criterion  of  the  varieties  suitable.  The  stocks  are  home-grown, 
vigorous,  clean  in  the  bark,  and  free  from  blemish,  appearing  to  be  proof 
against  blight.  They  stand  4  feet  high  before  branching,  so  as  to  allow  for 
ploughing,  and  the  pruning  is  on  the  outside,  the  interior  being  purposely 
Kept  dense  so  as  to  shelter  the  fruit  from  sun  and  wind.  The  trees  are 
allowed  a  good  deal  of  natural  growth  without  topping.  The  new  apple 
orchard  occupies  a  gentle  slope,  the  soil  being  a  deep  rotten  granite, 
trenched  2^  feet  deep,  and  all  boulders  extracted,  at  no  small  cost.  Where 
necessary  there  are  imderground  drains,  to  a  total  length  of  1^  miles, 
since  clay  underlies  in  places.  The  trees  are  spaced  25  feet,  and  com- 
prise 36  Winter  Majetin  apples,  24  Prampton,  36  Orange  Pippin,  12 
Scarlet  Pearmain,  12  Beauty  of  Kent,  12  Lord  Mason,  24  Eed  Caldwell, 
12  New  England  Pippin,  24  Lord  Wolseley,  and  12  Teates  seedling,  12 
Irish  Peach,  24  Windsor  Pearmain,  24  Five  Crown  Pippin,  12  Jupp*8 
Surprise,  12  Nonpareil,  and  12  trees  of  mixed  sorts  ;  in  all  300  trees.  Lord 
Nelson  is  a  great  bearer,  and  good  for  table  and  cooking ;  Brown  Spice  is  an 
excellent  baking  apple,  as  is  also  Beaufort  Norfolk ;  Eive  Crown  Pippin 
does  very  well ;  Lord  Wolseley  is  the  finest  winter  apple,  and  Bismark 
nearly  equally  so.  In  the  ten-year  old  pear  orchard  there  were  five  trees  each 
of  Napoleon,  William's  Bon  Chretien,  and  Evan's  Egg.  The  growth  was  very 
wtisfactory,  but  the  Windsor  pear,  as  elsewhere,  has  failed  to  bear,  ani 
therefore  has  been  grafted  with  better  sorts.  Plums  do  very  well,  and  comprise 
JEnglish   Damson,  Sommerlad's    Damson     Red   German   Quetcha,    Early 
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Tippett,  Black  PriDce,  Black  Diamond,  Sweet  Damson,  Black  Orleans, 
Magnum  Bonum  yellow,  Early  Japanese  (peach)  plum,  Prankfort  Peack, 
Blue-gage,  Grreen-gage,  Late  Orleans,  and  Cole's  Oolden  Drop. 

Cherries  do  remarkably  well,  and  some  seedlings  are  of  great  promise. 
Amongst  the  varieties  are,  Bigarreau,  Sommerlad's  Seedling  White,  Florence 
Black, — a  great  and  luscious  bearer,  and  various  seedlings.  The  splendid 
growth  made  by  some  first-year  grafts  is  worthy  of  notice.  There  are  some 
forty  trees  alternating  of  Spanish  Walnuts  and  Chestnuts.  Xursery  stock 
sells  at  £5  per  100,  15s.  per  dozen,  and  Is.  6d.  each.  The  prices  for  fruit 
are :  cherries,  10s.  per  quarter-case,  grapes  6d.  per  lb.,  peacnes  3d.  to  Is. 
per  dozen,  and  6s.  to  8s.  per  half-case. 

Vegetables  are  grown  to  some  extent,  and  much  assistance  is  derived  in 
marketing  by  the  Tenterfield  Union  Store,  which  Mr.  Sommerlad  has  taken 
an  active  part  in  organizing.  Fruits,  produce,  and  poultry  are  sold  by 
auction.  The  market  day  is  Saturday,  and  produce  not  sold  then  is  kept  on 
sale  throughout  the  week  at  Saturday's  prices. 

Bee-keeping  is  pursued  by  the  third  son,  who  is  rapidly  getting  a  mastery 
of  this  interesting  occupation  before  launching  out  on  a  large  scale.  There 
are  six  hives,  Hoffman's  self-spacing  frames  being  used,  and  the  frame  material 
is  got  from  Sydney ;  queens  are  reared.  The  extractor  is  "  the  Novice," 
and  a  good  price  is  obtained  locally  in  glass  packages.  Miss  Sommerlad  is 
proficient  in  the  preservation  of  fruits,  numerous  prizes  having  been  won  in 
local  competition.  Bacon  is  cured,  and  has  also  gained  many  awards.  The 
pigs  are  well  cared  for  and  cleanly  fed.  Dry-salting  is  continued  for  a 
week  until  all  the  blood  is  drawn  out  of  the  tissues,  then  strong  brine  is 
resorted  to,  and  finally  smoking  with  wood-chips,  and  a  few  green  gum- 
leaves.  An  experiment  was  being  conducted  in  packing  the  cured  bacon  in  a 
cask,  with  lime  sprinkled  in  layers.  The  local  prices  are  6d.  for  sides,  9d. 
for  hams,  and  there  is  room  for  a  much  larger  output,  only  10  pigs  per 
annum  being  cured. 

Mrs.  Sommerlad  has  prepared  some  true  arrowroot,  which  grows  well. 
There  is  also  a  built-in  fruit  evaporator  about  to  be  re-erected  in  a  house  by 
itself.  In  past  seasons  it  has  done*  good  service,  and  is  of  so  simple  a  des- 
cription that  any  mason  can  set  one. 

Bookkeeping  is  represented  by  a  record  of  sales  and  purchases.  The 
labour  is  provided  by  the  family,  one  son  undertakes  the  cultivation,  a 
second,  the  orchard,  and  a  third,  bees  and  bookkeeping.  Mrs.  and  the 
J^isses  Summerlad  attend  to  the  dairy. 

The  subsidiary  aids  are  co-operative  family  labour,  sales  of  nursery  stock, 
butter,  bacon,  eggs,  poultry,  honey,  various  seeds,  and  partial  home  repairs. 

The  points  of  interest  may  be  enumerated  as  ;  clearing  of  boulders, 
drainage  of  a  marsh  and  the  orchard.  Extended  orchard  culture,  a  good 
class  of  swine — the  preservation  of  fruit  by  evaporation  and  in  syrup. 

The  general  management  with  a  view  to  profit  is  good.  The  land  represents 
an  original  outlay  of  £600,  and  the  invested  profits  of  sixteen  years  farming. 
The  annual  sales  amount  to  close  on  £600 ;  in  the  proportion  of  general 
produce,  £280  ;  dairy,  &c.,  £160;  orchard,  £140. 

The  buildings  are  suitable,  implements  well  selected,  the  bacon  trade  can 
be  expanded,  and  the  importance  of  a  superior  milking  herd  is  recognised. 
The  orchard  has  done  well  in  the  past,  and  the  enlargement  is  based  on 
a  wise  selection  of  suitable  trees.  Not  long  ago  £3,000  was  offered  for  the 
property  and  refused. 
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William  O'Meara,  Maryrale,   Hickey's  Creek,   28  miles  from  Kempsey, 

Macleay  Eiver. 

5orili  Coast  Durtrict. — Place,  No.  7 ;   points,  79*77  per  cent. ;  arable,  40  acres ;  rung, 
990  acres ;  homestead,  2  acres ;  orchard  1  acre  ;  total,  1,033  acres. 

[12  December,  1893.] 

Maryrale  is  a  mixed  farm  in  its  full  sense,  in  that,  whilst  40  acres  are 
cultivated,  stock  are  grazed  on  nearly  1,000  acres  of  ridge  country  mostly 
rang,  and  affording  a  good  natural  herbage  that  would  probably  pay  better 
vith  sheep  than  with  cattle  at  the  present  low  prices.  Mr.  C5*Meara, 
who  is  a  native  of  the  Macleay,  has  a  decided  opinion  as  to  the  value 
of  haviog  a  run  in  connection  with  arable  land.  His  views  are 
Ittsed  upon  experience  derived  from  the  havoc  occasioned  by  recent 
floods,  in  that,  whereiw  instead  of  harvesting  2,500  bushels  of  maize  he 
only  saved  last  March  300  bushels,  realizing  under  £30.  Had  it  not 
been  for  the  cattle  on  the  run  returning  £160,  he  would  have  had  no 
income  for  the  year.  The  turn  over  on  this  farm  from  all  sources  in  a  really 
good  year,  may  be  taken  at  about  £720  ;  so  that  mixed  farming  is  not  to  be 
despised.  The  farm,  moreover,  shows  how  pre-eminently  desirable  it  is  to 
associate  a  small  area  of  good  land  under  plough  husbandry  with  a  pastoral 
occupation-  Furthermore,  the  manure  from  produce  grown  on  cultivated 
allnvials  might  with  advantage  bo  used  to  make  fertile  a  small  additional 
breadth  of  poorer  forest  land  each  year.  Little  by  little  should  be  the 
farmer's  watchword,  but  let  each  little  be  done  well.  The  local  market 
»t  Hickey's  Creek  is  very  circumscribed,  and  Kempsey,  the  nearest  port,  is 
2S  miles  away  ;  so  that  it  is  desirable  to  hdve  the  products  of  the  farm  easy 
of  transport.  What  with  28  miles  haulage,  freight  and  charges.  Is.  Id.  has 
to  be  deducted  from  each  bushel  of  maize,  yet  corn  is  the  most  suitable  main 
crop  of  the  farm.  Pig-raising  has  been  for  the  past  twelve  years  a  leading 
feature  of  Mr.  O'Meara's  management,  besides  which  400  head  of  cattle  are 
carried  on  the  run  of  nearly  1,000  acres  :  but  when  prices  only  average 
lOs.  per  annum  increase  on  each  beast,  instead  of  a  £1,  as  has  hitherto  ruled, 
it  is  evident  that  cattle  do  not  pay  now-a-days.  Sheep  being  scarce  in  the 
North  Coast  district,  Kempsey  butchers  ship  their  supplies  from  Sydney, 
mutton  selUng  at  4d.  per  lb.  If  only  a  moderate  flock  comes  down  from 
the  New  England  tableland  the  local  market  is  glutted,  for  the  annual 
consumption  may  be  put  at  800  sheep.  The  Kempsey  forest  country  affords 
sweet,  sound,  and  nutritious  pasture  ;  but  if  sheep  were  generally  kept,  there 
would  be  a  difficulty  in  getting  off  the  surplus. 

The  floods  on  the  Macleay  come  suddenly,  and  the  river  rises  to  an 
extraordinary  depth ;  at  Bellbrook,  within  3  miles  of  Mr.  O'Meara's  last 
June  63  feet  was  registered.  The  scour  of  that  flood  which  was  30  feet 
over  the  growing  maize  was  excessive,  ten  acres  of  Mr.  O'Meara's  cultivated 
alluvial  disappeared,  and  a  neighbour  lost  the  whole  of  his  flat.  The  country 
lock  is  slate,  and  the  undulating  ridges  near  the  river  soon  rise  into  lofty 
mountain  spurs.  The  soil  on  the  ridge  sides  is  fairly  good,  although  thin  on 
the  top,  wmlst  in  the  bottoms  there  are  moderate  flats  of  fair  soil  with  water 
courses  not  for  long  dry. 

The  water  frontage  of  the  Maryvale  farm  to  the  Macleay  and  Hickey's 
Creek  is  exteubive,  so  that  the  property  forms  an  ideal  mixed  farm.  The 
cultivated  area,  40  acres  in  extent,  is  a  narrow  flat  lying  between  a  steep 
bank  50  feet  high  and  the  boulder  bed  of  the  river.  The  residence  is  70 
feet  above  summer  level,  and  stands  on  the  bank  just  mentioned,  which 
forma  the  edge  of  the  country  proper.    From  the  garden  a  view  is  obtained 
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of  the  narrow  fringe  of  rich  green  maize  lying  immediately  below  and  the 
wide  desert-like  stretch  of  boulders  which  forms  the  bed  of  the  river, 
generally  a  very  shallow  narrow  stream.  The  property  was  acquired 
twenty-one  years  ago  under  the  1861  Land  Act,  the  flat  and  all  the  river 
frontage  being  selected  together  with  two  or  three  back  blocks  in  1875  and 
1889  so  as  to  run  more  cattle,  making  in  all  1,033  acres.  The  alluvial  was 
primarily  covered  with  a  dense  heavy  brush,  and  a  large  proportion  of  the 
forest  country  has  been  rung. 

The  deep  porous  sandy  alluvial  needs  no  drainage,  whilst  the  grazing 
paddocks  have  such  an  extensive  water  frontage  as  to  need  no  dams.  The 
ridge  lands  overlie  a  clay,  and  if  ever  cultivated  would  need  underground 
drainage.  Eain-water  is  conserved  in  tanks  at  both  the  residence  and  farm 
buildings,  the  large  underground  cistern  in  the  farm-yard  being  fitted  with 
a  pump  and  over-head  tank,  which  commands  the  house  and  garden. 

The  grazing  paddocks  are  few  in  number  and  large,  varying  up  to  300  acres 
in  extent.  The  fences  are  of  three  rail,  substantial  and  well  looked  after,  with 
gates  to  the  roads  leading  to  the  homestead,  and  slip  rails  elsewhere. 

The  residence  was  put  up  twenty-one  years  ago  when  the  property  was 
selected,  and  consists  of  two  cottages  of  weatherboard  having  a  narrow 
fringe  of  flower  garden  in  front,  forming  the  especial  care  of  an  invalid 
daughter.  The  whole  of  the  homestead  was  erected  by  Mr.  0*Meara.  The 
farm  buildings  consist  of  a  large  barn  of  slabs  with  iron  roof,  having  an 
open  cart  shed  at  one  end.  The  climate  renders  a  stable  unnecessary. 
There  are  extensive  piggeries  having  bark  or  iron  shelter  to  the  styes  with 
several  large  paddocks  adjacent.  For  the  poultry  there  is  a  good  house  and 
yard  wired  in,  kept  very  neat  and  strewn  with  fresh  ashes  so  as  to  keep 
down  vermin.  There  is  also  a  forge  and  workshop,  Mr.  O'Meara  and  his 
brother  being  both  self-taught  smiths  and  carpenters,  and  many  implements 
and  mechanical  adaptations  made  at  home  testify  to  their  skill. 

The  wood  beam  American  type  of  plough  is  preferred  with  chilled  digsjing 
breasts.  The  Avery  Company's  2-f urrow  does  the  main  work  of  the  farm. 
A  "  Daisy  Clipper"  throwing  a  14  in.  x  12  in.  furrow  is  much  liked,  as 
with  three  horses  it  will  cover  1^  acres  in  a  day.  Hilling  up  is  done  by  a 
Moline  Company's  No.  4  plough.  Howe,  of  Greenhill,  near  Kempsey,  has 
supplied  an  ordinary  iron  1-furrow,  and  one  has  been  fitted  with  double 
mould  boards  for  planting  corn.  A  very  light  home-made  plough  is  used 
for  the  garden.  The  iron  plough  is  fitted  to  carry  a  home-made  seed 
dropper  with  a  simple  adjustment  to  control  the  delivery,  obtained  by  having 
a  movable  plug  bottom  to  the  cup-hole.  The  wood  harrows  and  two  rollers 
are  home-made,  likewise  a  wooden  expanding  duck-foot  horse  hoe,  having  a 
hilling  mould  board  on  one  back  tine,  and  a  6-in.  disc  coulter  on  the  opposite 
side  to  keep  the  instrument  straight,  this  being  an  adaptation  of  Mr. 
O'Meara's.  In  the  barn  there  was  a  large  corn-cracker  by  Eichmond  and 
Chandler,  a  "  Veteran"  com-sheller  and  bagger  driven  by  a  horse  gear.  A 
small  steel  wheat  mill  by  W.  Corns,  of  Wolverhampton,  a  Ben  tail's 
chafE-cutter,  a  home-made  arrowroot  grater,  and  a  barn  truck  completes  the 
list.  There  was  a  dray  and  buggy,  and  a  combined  truck  and  slide  carried  on  a 
pair  of  wheels.  This  arrangement  was  also  home-made,  and  has  proved  mostr 
useful  in  taking  posts,  firewood,  or  any  heavy  weight.  The  workshop  contains 
a  selection  of  tools  and  a  forge.  There  is  also  a  small  dairy  fitted  with  a 
No.  7  hand  Danish  separator  having  a  capacity  of  30  gallons  per  hour,  and 
it  has  given  complete  satisfaction. 

No  rotation  of  crops  is  pursued,  maize  being  taken  continuously  on  the 
alluvial  flat.    The  area  under  corn  was  39  acres,  and  the  crop  looked  part^ 
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cularly  well  and  clean,  especial  pains  being  taken  to  keep  down  weeds.  Tet, 
owing  to  the  flood,  work  was  benindhand.  The  varieties  sown  were  "  Early 
Mareden,"  "  Queen  of  the  Prairie,"  "  Red  Hawkesbury,''  and  "  White 
Plini"  The  "  Queen  "  was  from  last  year's  crop,  the  seed  having  at  first 
hem  got  from  the  Upper  Macleay.  The  "  Marsden"  was  from  Wm.  Tree's 
farm  near  Kempsey,  who  exhibited  it  at  the  local  show,  and  this  is  the  first 
season  of  its  growth  at  Mary  vale.  The  "  Hawkesbury"  seed  came  from  a 
neighbour  to  whom  Mr.  O'Meara  had  previously  given  the  variety,  and  he 
was  desirous  after  the  flood  had  washea  away  his  crop  to  have  the  old  strain 
hack  again.  The  land  is  ploughed  in  July  and  is  followed  by  a  second  planting 
which  takes  place  in  September  and  October,  the  square  set  being  preferred. 
The  yield  is  from  50  to  60  bushels  per  acre,  and  the  market  is  Sy(hiey.  The 
italkfl  are  burnt.  Some  two  years  ago  the  question  of  hilling  and  not  doing 
•0  was  settled  by  experiment  in  favour  of  the  former.  Other  crops  are  grown 
to  a  minor  degree,  i  acre  being  under  potatoes,  ^  acre  in  oats  for  hay,  also 
some  Hungarian  millet,  which  gives  a  good  return.  A  small  plot  of  beans 
showed  well,  and  three  long  rows  of  tobacco,  in  all  perhaps  i  acre,  were  par- 
ticularly healthy.  The  seed  sown  was  "Broad  Dutch,"  originally  from  California, 
and  was  given  by  a  friend  on  the  Manning.  The  leaf  was  bold  and  clean, 
hut  somewhat  holed  by  grasshoppers.  Every  day  the  ripe  leaves  are  picked, 
a  small  box  in  the  barn  suffices  to  ferment  in,  and  a  screw-jack  is  used  to 
form  a  press.  The  leaf  finds  a  ready  sale  locally  at  6d.  per  lb.  It  is  evident 
that  tobacco  as  a  crop  suits  the  district.  Pumpkins  are  sown  generally 
throughout  the  maize,  and  squash  amidst  the  early  maize.  "  Early  Eose  " 
potato  do«8  well  at  Maryvale,  and  this  season  some  "  Conference  Surprise  " 
got  from  neighbours  has  been  planted. 

Farm-yard  manure  is  made  from  sweepings  from  the  cow-yard.  That  from 
the  poultry  pens  is  kept  for  use  in  the  garden ;  while  the  maize  stalks  are  burnt. 

Fodder  is  not  conserved,  since  there  is  no  need  for  a  store  of  it,  by  reason 
of  the  live-stock  on  the  grazing  lands  being  augmented  or  diminished 
according  to  the  season. 

The  live-stock  comprise  30  horses,  400  cattle,  43  swine,  and  377  head  of 
poultry.  The  horses  are  7  heavy  draught,  5  light  for  saddle  and  buggy,  8 
blood  yearlings,  and  10  blood  brood  mares.  The  stock  throughout  is  of  a 
good  character,  but  prices  are  low.  This  year  2  heavy  draught  have  been 
sold  at  £9  each,  and  bloods  fetch  from  £5  to  £15  for  hacks.  The  cattle  num- 
her  400,  and  comprise  4  bulls,  33  milkers,  6t>  dry  and  springers,  and  300  head 
on  the  run.  The  sales  are  local  and  to  Maitland  buyers,  but  the  prices  are  very 
low,  £2  beinc:  got  for  a  three-year-old  beast.  Mr.  O'Meara  does  some 
butcherinn:,  killing  about  25  beasts  per  annum,  and  the  meat  is  sold  locally  at 
2id.  per  lb.  The  calves  run  with  the  cows  for  half  the  day,  from  7  a.m.  to 
2*30  p.m.  The  morning  milk  is  put  through  a  hand  separator  and  made  into 
butter.  Some  cheese  is  also  made,  and  both  butter  and  cheese  are  sold  locally 
and  in  Kempsey,  the  former  fetching  seldom  over  Is.  per  lb.,  and  the  latter 
from  5d.  to  (5d.  per  lb.  A  cheese-preas  has  ingeniously  been  made  out  of  a 
linen-press,  and  one  dairy  serves  tor  both  butter  and  cheese.  Pig  feeding 
has  for  twelve  years  past  been  a  feature  of  Mr.  O'Meara's  farming,  and  was 
resorted  to  because  of  the  difficult  haulage  of  maize  to  market.  There  are 
extensive  paddocks  and  a  topping-up  yard  attached  to  the  piggerv.  At  first 
bacon-curing  was  relied  on,  Ud.  per  lb.  being  got  locally,  but  there  is  less 
trouble  in  selling  the  pigs  alive  in  Sydney.  A  drover  takes  them  to  Kempsey 
when  from  four  to  six  months  old ;  freight  to  Sydney  is  2s.  per  head,  and 
from  IBs  to  2Gs.  are  realised.  The  number  kept  is  generally  about  200  head, 
the  food  being  pumpkins,  squash,  and  inferior  maize,  together  with  the  herbage 
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in  the  paddocks.  Improved  Berkshires  are  preferred,  a  boar  and  tweke 
sows  forming  tlie  breeding-stock.  The  flood  having  destroyed  the  food 
supplies,  only  thirty  stores  were  in  hand  last  December.  A  number  of  fowls 
are  Kept,  a  mixture  of  many  breeds,  eggs  and  table-birds  being  disposed  of 
for  barter  with  itinerant  dealers.  In  addition  to  250  fowls  and  80  chicks, 
there  were  7  geese  and  40  ducks.  About  three  years  ago  a  start  was  made 
in  bee-keeping,  and  the  present  stock  consists  of  8  Italian  hives  and  42 
black  bee ;  already  J  a  ton  of  honey  has  been  got,  and  about  30  cwt.  more 
may  be  expected.  Sales  are  made  locally  at  6d.  per  lb.,  10  cwt.  having 
already  been  disposed  of.  Hive  material  is  obtained  from  Sydney,  and  Mr. 
O'Meara  has  cleverly  utilised  the  gearing  of  a  discarded  Wanzer  sewing- 
maehine  to  run  the  extractor  with  increased  evenness  and  rapidity. 

Sufficient  vegetables  for  home  use  are  grown  on  the  flat.  On  the  slope 
of  the  60-foot  bank,  on  which  the  house  stands,  is  placed  the  orchard,  where 
citrus-trees  and  peaches  grow  famously,  and  top  25  feet  in  height,  the 
deep  sandy  silt  forming  a  soil  most  suitable.  Plying-foxes  are  a  pest,  and 
in  order  to  protect  jthe  fruit  30-foot  scaffold-poles  have  been  erected  on  the 
four  sides,  and  six  barb  wires,  at  intervals  of  18  inches,  commencing  at  the 
top  of  the  pole,  have  been  stretched.  The  remains  of  skin  show  where  the 
pests  have  been  entangled.  A  few  oranges  are  sold,  and  Mrs.  and  the 
Misses  0*Meara  make  capital  preserves. 

The  book-keeping  consists  of  entries  of  sales  and  purchases. 

The  labour  of  this  40-acre  plot  of  cultivation  ground  and  nearly  1,000 
acres  of  run  is  accomplished  by  Mr.  O'Meara,  but  since  July  a  brother  has 
assisted,  owing  to  illness  in  the  family  having  interfered  with  Mr.  O'Meara's 
continuous  attention.  A  stout  lad  is  employed,  and  there  are  no  sons  on 
whose  labour  to  rely  in  the  future. 

The  subsidiary  aids  may  be  enumerated  as  co-operative  family  labour; 
sales  of  butter  and  cheese ;  also  the  exchange  of  eggs  and  table-fowls  for 
goods ;  home  carpentry,  smith's  work,  shoeing, implement-making  and  building. 

The  points  of  interest  are,  a  mixed  farm  comprising  a  large  run  and  small 
area  of  cultivated  land  wholly  attended  to  by  one  man ;  the  excellent  culture 
of  the  arable  area,  pig-raising  on  an  extensive  scale,  tobacco-culture,  hand- 
separator,  and  barb  wire  to  orchard. 

The  management,  with  a  view  to  profit,  is  based  on  the  growth  of  maize, 
sales  of  fat  pigs,  and  running  cattle  on  1,000  acres  of  ring-barked  country. 
This  mixed  husbandry  has  proved  its  value  diiring  the  past  year  when  a  flood 
swept  away  the  maize  crop.  In  the  aggregate  a  fair  number  of  acres 
scattered  in  favourable  spots  over  the  run  might  be  ploughed,  but  the  area 
now  under  crop  is  quite  as  much  as  one  man  can  attend  to.  It  is  possible 
that  were  the  property  divided  into  three  farms,  each  with  40  acres  of 
cultivation  land,  the  returns  would  be  threefold  what  they  now  are  ;  but  to 
hire  labour  for  that  purpose  would  probably  yield  no  profit  at  all.  This 
farm  is  typical  of  a  very  large  area  in  New  South  "Wales,  and  the  good 
cultivation  displayed,  and  the  self-reliance  and  mechanical  skill  possessed, 
have  overcome  the  difficulties  entailed  by  an  isolated  situation  with  difficult 
and  costly  land  carriage.  The  land  was  acquired  by  honorfide  selection,  and 
might  be  valued  at  £2,500 ;  with  all  improvements  it  probably  would 
realise  more,  whilst  homestead,  live  stock,  and  working  plant  may  be  put 
down  at  £1,100,  making  £3,600  in  all.  The  annual  turnover  may  be  taken 
at  £725,  composed  of  maize  £250,  run  cattle  £200,  horses  £25,  pigs  £200, 
and  sundries  £50.  These  figures  suffice  to  show  that  mixed  farming  on  Mr. 
O'Meara's  lines  is  a  profitable  undertaking. 

(In  the  next  Gazette  will  appear  the  report  on  the  farms  under  200  acres.) 
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Spray iijg  Experiments  at  Rookwood. 


By  a.  H.  BENSON, 
Fruit  Expert. 

The  orchard  attached  to  the  Government  Asylum  at  Rookwood  having  heen 
placed  at  the  disposal  of  the  Department  of  Agriculture  for  the  purpose 
of  carrying  out  a  series  of  experiments  with  different  insecticides  and 
fungicides,  a  meeting  of  the  Pomological  Committee  was  held  there  on 
Friday,  4th  August,  1892,  for  the  purpose  of  noting  the  condition  of  the  trees, 
and  of  selecting  and  marking  those  which  were  to  be  experimented  upon. 

Those  trees,  as  well  as  others  that  were  subsequently  chosen,  have  been 
sprayed  once  or  of tener  with  various  remedies,  with  the  following  results : — 
The  first  spraying  was  done  on  24th  August,  the  day  being  fine  and  the  sun 
somewhat  scorching  at  intervals,  but  there  was  little  wind.  Six  apricot- 
trees  were  first  sprayed  for  the  shot-hole  fungus,  three  trees  being  sprayed 
with  the  Bordeaux  Mixture,  and  three  trees  being  sprayed  with  the  IXL 
Eemedy.  All  the  trees  sprayed  were  on  the  point  of  bursting  into  flower, 
and  received  a  thorough  spraying.  It  was  my  intention  to  spray  these  trees 
again  just  as  the  fruit  was  setting,  but  other  official  business  prevented  my 
doing  so,  so  that  the  trees  were  sprayed  only  the  once.  The  result  of  the 
spraying  with  the  Bordeaux  Mixture  has  been  very  satisfactory,  one  of  the 
trees  sprayed  being  quite  free,  and  the  other  two  only  slightly  affected.  The 
TXTi  Bemedy  was  not  as  efficacious,  though  the  trees  are  certainly  less 
diseased  than  those  unsprayed. 

Pive  pear-trees  were  next  sprayed  with  the  same  remedies — two  with  the 
Bordeaux  Mixture  and  three  with  the  IXL — for  pear  scab  (Windsor  pear 
blight),  the  trees,  in  addition,  having  a  quantity  of  lichen  growing  on  them 
and  a  few  greedy  scales  {Aspidiotus  rapax).  It  was  intended  to  spray 
these  trees  again  just  as  the  fruit  was  setting,  but,  like  the  apricots,  they 
only  received  the  one  spraying.  The  lichen  growing  on  the  trees  was  killed 
by  both  remedies,  and  the  trees  sprayed  with  the  Bordeaux  Mixture  are 
eertaioly  freer  from  pear  scab  than  most  of  the  trees  unsprayed,  but  this 
remedy  failed  to  kill  the  scales.  The  IXL  Bemedy,  however,  killed  a 
portion  of  the  scales,  and  had  apparently  a  good  effect  on  the  scab,  as  the 
trees  are  not  badly  affected. 

Kve  pear-trees  badly  affected  with  greedy  scales  were  next  sprayed,  the 
remedy  used  being  "  Eovery's  Scale  Blight  Exterminator,"  applied  at  the 
strength  recommended  in  the  directions  supplied  with  the  remedy — ^that  is, 
1  quart  tin  to  0  gallons.  At  this  strength  it  is  certainly  too  stiH)ng,  and  I 
shoold  advise  10  gallons  in  the  place  of  6,  as  the  strongest  that  it  is  safe  to 
use  it  without  fear  of  injuring  the  trees.     The  remedy  contains  arsenic  in  a 
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soluble  form,  and  is  very  caustic.  It  is  certainly  death  to  all  scales,  as 
black  and  greedy  scales  were  dried  right  up  in  forty-eight  hours,  but  it  will 
have  to  be  used  with  great  caution  and  very  much  diluted  when  the  leaves 
are  out,  as  at  the  strength  used  I  found  it  killed  all  the  weeds  that  the  spray 
got  on  to.  At  the  strength  used  two  of  the  trees  were  injured,  fully  one- 
third  of  the  buds  being  killed. 

The  Lisbon  lemon  trees,  one  orange,  and  one  Emperor  mandarin  were 
next  sprayed  with  kerosene  emulsion — 1  gallon  of  kerosene  in  16  gallons  of 
emulsion — for  various  scale  insects  with  which  they  were  very  badly  infested. 
^0  injurious  effects  were  caused  by  using  the  emulsion  at  this  strength,  and 
the  application  was  repeated  on  6th  September.  A  large  number  of  scales 
were  killed  by  the  two  applications,  but  not  all. 

The  next  trees  sprayed  were  a  shaddock,  a  scarlet  mandarin,  two  Emperor 
mandarins,  a  thorny  mandarin,  and  a  cumquat,  the  remedy  in  this  case  being 
the  resin,  soda,  and  fish-oil  wash  (No.  VIII,  Insect  and  Fungus  Pests, 
Pamphlet),  as  recommended  for  citrus-trees.  These  trees  were  badly 
infested  with  several  varieties  of  scales,  and  were  only  sprayed  the  once, 
and  the  result  is  more  satisfactory  than  the  two  sprayings  with  the  kerosene 
emulsion,  as  far  as  the  number  of  insects  killed  is  concerned,  but  a  number 
of  leaves  were  thrownldown  by  its  use.  The  whole  of  the  citrus-trees  experi- 
mented upon  were  a  very  unsatisfactory  lot  to  treat,  as  they  were  more  dead 
than  alive,  the  cold  undrained  clay  in  which  they  are  planted  being  unsuited 
to  their  growth,  and  the  scales  were  so  thick  on  them  as  to  form  a  kind  of 
outer  bark  on  all  the  branches. 

Pive  peach-trees,  badly  infested  with  peach  aphis,  were  next  sprayed  with 
the  resin  and  soda  wash,  using  a  triple  cyclone  nozzle,  so  as  to  reach  as  many 
of  the  insects  as  possible.  The  trees  were  just  budding  out,  and  an  occa- 
sional flower  showing,  and  every  bud  was  covered  with  aphis.  Many  trees 
adjoining  those  sprayed  were  infested,  so  that  although  the  remedy 
destroyed  large  numbers  of  the  insects,  they  multiplied  so  rapidly  that  thie 
spraying  did  little  to  keep  them  in  check,  even  though  these  same  trees  were 
resprayed  on  the  25th,  and  again  on  the  29th.  The  spraying  on  the  2dth 
was  done  with  a  Nixon  nozzle,  using  as  much  force  as  possible,  the  object 
being  to  see  if  the  insects  could  not  be  clean  washed  off  the  trees,  but  the 
results  were  not  more  satisfactory  than  when  the  triple  cyclone  nozzle  was 
used,  and  as  the  latter  is  more  economical  to  use,  that  is  to  say,  will  cover  a 
tree  completely  with  less  material  than  the  Nixon,  it  is  the  best  to  use  in 
this  case. 

The  following  day,  25th  August,  spraying  was  continued,  the  weather  being 
fine,  but  rather  windy.  The  five  peach-trees  just  mentioned  were  again  sprayed, 
and  one  other  peach-tree,  the  Plat  China,  which  was  more  advanced  than 
the  others,  and  which  was  completely  covered  with  aphis,  was  sprayed  with 
TJpfold's  Tree-pest  Exterminator — 1  gallon  in  5  of  mixture — with  the  result 
that  large  numbers  of  aphides  were  lulled,  but  both  the  leaves  and  fruit  were 
scorched  more  or  less,  showing  that  this  remedy  should  not  be  used  at  as 
great  a  strength  on  peach-trees,  nor  should  it  be  applied  on  a  windy  or  sunny 
day.  This  tree  was  not  sprayed  again,  but  when  lately  examined,  though 
apparently  nearly  dead,  every  bit  of  young  growth  was  covered  with  aphis. 

Pour  pear-trees,  badly  infested  with  greedy  scale,  were  next  sprayed  with 
the  resin,  soda,  and  fish-oil  remedy  (winter  strength  for  deciduous  trees), 
and  this  dressing  was  repeated  on  6th  September.  The  result  of  thege  two 
applications  is  that  the  trees  were  not  injured  in  any  way,  but  all  the  scale 
insects  were  killed.  This  remedy  has,  however,  no  effect  as  a  fungicide,  as 
the  trees  sprayed  are  badly  attacked  with  pear-scab. 
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Three  pear-treee  were  next  sprayed  witK  Redwood's  Specific,  as  per  instrue- 
tions  sent  with  the  wask.  The  trees  were  covered  with  greedy  scale,  which 
were  seemingly  uninjured  by  the  dressing,  and  the  trees  are  badly  affected 
with  pear-scab. 

Eight  apple-trees,  badly  blighted  with  the  American  blight,  or  woolly  aphis, 
were  next  sprayed — ^four  with  Upf  old's  Mixture,  and  four  with  the  resin  and 
soda  wash.  The  TJpfold's  Mixture  was  used  at  a  strength  of  1  gallon  in  5  of 
the  mixture,  and  the  resin  and  soda  of  the  strength  recommended  by  the 
Department.  Both  remedies  were  applied  by  means  of  the  Nixon  nozzle, 
the  insects  being  completely  swept  from  the  tree  and  killed  outright.  On 
the  6th  September,  a  few  specks  of  the  insects  being  seen,  the  trees  were 
again  sprayed  and  completely  cleared,  both  remedies  being  efficacious  in 
destroying  the  insects.  These  trees  on  being  lately  examined  were  found  to 
be  nearly  as  bad  as  if  they  had  not  been  touched^  showing  that  these  remedies 
simply  keep  off  the  insects  for  the  time  being,  and  unless  all  the  trees  in  the 
orchard  are  dressed,  and  the  insect  is  kept  in  check,  whenever  and  wherever 
it  makes  its  appearance,  they  will  not  be  entirely  efficacious.  The  trees 
sprayed  were  surrounded  with  dirty  trees  that  were  not  sprayed,  so  that  the 
insects  returned  in  the  winged  form  from  them  and  rapidly  spread. 

Four  pear-trees,  badly  affected  with  greedy  scale,  were  next  sprayed  with 
the  Victoria  Tree- wash,  and  the  application  was  repeated  on  6th  September. 
Hiis  remedy  seems  to  have  had  no  effect,  beneficial  or  otherwise. 

The  third  spraying  took  place  on  20th  August,  the  day  being  fine  for  the 
first  part,  and  showery  later  on.  Five  peach-trees  were  first  sprayed  with 
fte  resin  and  soda  wash  for  the  third  time,  then  a  single  peach-tree  was 
thorou^ly  sprayed  with  a  strong  solution  of  soft-soap  and  water,  applied 
hot,  and  with  as  much  force  as  possible,  but  the  effects  were  no  more  satis- 
factory than  the  other  remedies.  Seven  peach-trees  were  next  sprayed  with 
Upfold's  Mixture,  one  part  in  five,  but  the  results  were  no  better  than  those 
obtained  by  using  the  resin  and  soda  wash. 

The  fourth  and  last  spraying  was  done  on  6th  September,  the  weather 
being  somewhat  showery,  and  the  sprayings  consisted  in  second  applications 
of  kerosene  emulsion  on  citrus-trees ;  Victoria  Tree-wash  on  pears ;  resin, 
soda  and  fish-oil  wash  on  pears ;  and  the  resin  and  soda  and  XJpf  old's 
Washes  on  the  apples  for  woolly  aphis.  No  peach-trees  were  sprayed,  as  the 
day  was  not  suitable. 

The  general  results  of  the  spraying  may  be  briefly  summarised  as  follows  : — 

First. — Scale  insects  on  deciduous  trees  weie  effectually  destroyed  by 
spraying  once  with  Eovery's  Scale  Blight  Exterminator,  and  by  spraying 
twice  with  the  resin,  soda,  and  fish-oil  wash.  The  IXL  Eemedy  partly 
destroyed  the  scales,  but  the  Victoria-tree  Wash,  Bordeaux  Mixture,  and 
Bedwood's  Specific  destroyed  few,  if  any.  Second. — Scale  insects  on  citrus- 
trees  were  treated  fairly  successfully  with  two  sprayings  of  kerosene  emulsion 
(1  in  16),  and  with  one  spraying  of  the  resin,  soda,  and  fish-oil  wash.  The 
latter  remedy  proved  most  efficacious,  but  it  is  apt  to  throw  down  the 
leaves  if  applied  on  a  hot  or  windy  day,  and  it  should  only  be  used  when  the 
tree  is  partially  dormant,  and  not  when  it  is  making  new  growth.  Third. — 
Shot-hole  fungus  on  the  apricot  is  prevented  by  the  use  of  the  Bordeaux 
Mixture,  applied  just  as  the  fruit -buds  are  bursting.  A  second  application, 
just  as  the  fruit  is  setting,  in  most  cases  will  be  all  that  is  necesrary.  Though 
only  one  application  was  made,  the  results  were  satisfactory.  The  lAL 
Bemedy  had  also  a  beneficial  effect,  but  not  equal  to  that  produced  by  the 
Bordeaux  Mixture.  Fourth. — Fears  sprayed  with  the  Bordeaux  Mixture  and 
the  rXL  Bemedy  were  less  affected  with  pear  scab  (Windsor-pear  blight), 
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on  the  foliage  than  trees  that  were  not  sprayed,  but  I  could  not  see  that  any 
effects  were  produced  on  the  scab  by  the  Victoria  Tree- wash,  Redwood's 
Specific,  resin,  soda,  and  fish-oil  wash,  Rovery's  Scale  Blight  Exterminator. 
Pifth. — Both  XJpfold's  Tree-pest  Exterminator  and  the  resin  and  sod* 
wash  killed  the  peach  aphis,  but  neither  remedy  was  altogether  satisfactory. 
Neither  remedy  can  be  applied  when  the  tree  is  in  bloom,  or  even  when  the 
flower-buds  are  bursting,  without  injury,  and  they  can  only  be  applied  on  a 
dull  day,  or  during  the  evening,  or  the  young  leaves  and  fruit  will  be  injured. 
These  remedies  are  likely  to  be  of  most  value  when  used  to  kill  the  insects 
that  are  found  on  the  trees  during  winter,  as,  if  these  are  killed  off  then,  the 
trees  will  have  a  better  chance,  as  the  buds  will  get  a  start  before  the  insects 
are  sufficiently  numerous  to  destroy  them.  In  the  case  of  these  insects  the 
great  harm  is  done  just  as  the  buds  are  bursting,  when  in  bad  cases  every 

S article  of  young  growth  is  completely  covered  with  insects,  and  often 
estroyed  by  them. 

Sixtn. — Both  XJpfold's  Mixture  and  the  resin  and  soda  wash  will  com- 
pletely destroy  all  woolly  aphis  for  the  time  if  applied  with  force  and  by 
means  of  the  Nixon  nozzle,  but  in  order  to  be  thoroughly  successful  the 
whole  orchard  must  be  cleaned,  and  the  insects  persistently  fought,  whenever 
and  wherever  they  may  be  found,  when,  if  the  orchard  is  not  surrounded  by 
dirty  and  neglected  orchards,  the  woolly  aphis  will  not  give  much  trouble— 
of  course,  taking  for  granted  that  the  roots  on  which  the  trees  are  worked 
are  clean.  The  pump  used  for  carrying  out  the  experiments  was  a  Nixon 
No.  3,  and  the  nozzles  used  were  the  Nixon  and  the  triple  cyclone.  Only 
one  line  of  hose  was  nsed,  the  spray  being  always  applied  with  as  much 
force  as  possible,  and  in  order  to  distribute  the  spray  easily,  evenly,  and 
economically,  a  7-foot  bamboo  extension  was  used.  Throughout  the  experi- 
ments the  pump  and  nozzles  worked  satisfactorily. 
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By  albert  H.  BENSON, 
Fruit  Expert, 

The  manufacture  of  cider  as  a  subsidiary  aid  to  the  fruit-growing  industry 
of  this  Colony  has  been  entirely  neglected  by  our  fruit-growers,  and  yet  it 
is  an  industry  that  is  well  worth  the  careful  attention  of  our  fruit-growers, 
especially  those  of  the  colder  districts  of  the  Colony,  and  also  those  of  dis- 
tricts that  are  far  from  a  market,  and  where  the  expense  of  marketing  the 
fresh  fruit  takes  all  the  profit,  so  that,  rather  than  run  the  risk  of  a  probable 
loss,  the  grower  often  allows  the  fruit  to  lie  under  the  trees  and  rot.  In 
many  of  the  colder  districts  of  this  Colony  the  apple  grows  in  the  greatest 
profusion  and  to  the  greatest  perfection,  and  that  often  with  very  little  care 
being  bestowed  either  on  the  pruning  of  the  trees  or  cultivation  of  the 
orchard,  and  it  is  here  especially  that  the  growing  of  the  best  kinds  of  cider 
apples  and  the  manufacture  of  cider  should  prove  a  paying  industry.  One 
of  the  chief  reasons  that  cider  has  not  been  made  in  any  appreciable  quantity 
is,  I  believe,  the  want  of  suitable  varieties  of  apple,  and  not  the  want  of  the 
knowledge  of  how  to  make  it,  as  amongst  our  fruit-growers  there  are  many 
Hereford,  Devon,  and  Somerset  men,  who  are  thoroughly  acquainted  with  its 
manufacture  in  the  Old  Country.  In  order  that  suitable  varieties  of  cider 
apples  may  be  obtained  in  this  Colony,  I  may  state  that  it  is  the  intention  of 
the  Department  of  Agriculture  to  obtain  a  number  of  the  best  varieties  of 
cider  apples,  which  vnll  be  planted  out  at  the  experimental  farms,  and  scions 
from  them  mil  be  distributed  to  fruit-growers  who  are  desirous  of  testing 
them. 

By  cider,  I  mean  the  pure  unadulterated  juice  of  the  apple,  made  from 
sound  ripe  fruit,  and  sufficiently  fermented  to  keep  sound,  and  yet  not  to  be 
of  a  highly  intoxicating  nature— in  fact,  a  drink  that  is  admirably  suited  to 
the  requirements  of  this  climate,  and  one  that  is  far  better,  more  wholesome, 
and  more  thirst-quenching  than  the  heavy  imported  beers  and  spirits  so 
largely  used. 

The  making  of  cider  is  not  at  all  a  difficult  matter,  provided  that  proper 
care  and  attention  is  given  to  it,  that  it  is  made  from  suitable  fruit  that  is 
sound,  clean,  and  thoroughly  ripe,  and  that  the  mill-press,  fermenting-vats, 
and  casks  are  kept  scrupulously  clean.  Cider-making  is  in  many  respects 
very  similar  to  wine-making,  and  to  anyone  going  in  for  it  I  cannot  give 
better  advice  than  to  recommend  them  to  carefully  peruse  the  articles  on 
wine-making,  and  the  treatment  of  the  wine  in  the  cellar,  by  Mr.  J.  A. 
Despeissis,  that  have  appeared  in  the  Agricultural  Gazette, 

Though  cider  of  a  kind  may  be  made,  and  often  is  made  in  England,  from 
a  general  mixture  of  all  the  different  kinds  of  apples  grown  in  an  orchard, 
yet,  if  a  first-class  article  is  required,  the  varieties  must  be  selected,  and  not 
only  selected,  but  they  must  be  mixed  together  in  the  right  proportion, 
which  varies  with  different  soils.  The  best  soil  for  cider  is  a  reddish  or 
brownish  loam  of  medium  texture,  with  a  clayey  loam  or  marly  loam  sub- 
soil. Grritty  or  gravelly  soils  are  not  suitable,  as  they  produce  a  thin,  poor 
cider  of  light  colour — usually  very  acid — and  often  keeping  badly.    The 
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necesaary  qualifications  of  a  good  cider  apple  are,  a  large  amount  of  juice, 
rich  in  sugar,  a  soft  flesh  that  is  easily  crushed,  a  highly-coloured  juice,  or 
bright  red  skins  to  give  colour,  and  a  strong-growing  and  prolific  tree  as  free 
as  possible  from  woolly  aphis.  AVhen  tested,  some  of  our  local  seedlings 
are  likely  to  prove  of  value,  notably  a  very  showy  local  apple  called  Jupp's 
Surprise,  which  has  all  the  qualities  of  a  good  cider  apple. 

Should,  however,  any  fruit-grower  like  to  test  the  cider-making  qualities 
of  the  apples  he  is  growing,  rather  than  allow  them  to  go  to  waste,  he  may 
easily  do  so,  and  in  order  to  describe  the  process  of  its  manufacture,  I  will 
endeavour  to  show  as  briefly  as  possible  the  whole  business  of  cider-making, 
as  conducted  in  the  South  of  England,  and  in  which  I  have  many  times 
assisted.  The  apples  when  ripe  are  allowed  to  fall  from  the  trees,  the  fall 
as  a  rule  being  to  a  great  extent  lessened  by  the  grass  growing  under  the 
trees,  but  here  it  will  be  advisable  to  lay  sti'aw  or  sheets  under  the  trees,  so 
as  to  break  the  fall,  and  prevent  as  much  bruising  as  possible,  the  trees 
being  then  shaken  sufliciently  to  detach  all  ripe  fruit,  but  not  so  hard  as  to 
shake  off  the  unripe. 

In  order  to  make  good  cider,  the  bruising  of  the  fruit  should  be  prevented 
as  miu'h  as  possible,  as  bruised  fruit  rots,  and  rotten  fruits  imparts  a  bad 
flavour  to  the  cider  if  present  in  any  quantity. 

After  the  fruit  has  either  fallen  or  has  been  shaken  down,  it  is  gathered 
up  and  placed  in  large  heaps  to  thoroughly  ripen,  when  it  is  taken  to  the 
mill  and  crushed.  The  mill  is  worked  either  by  hand  or  by  power,  usually 
the  latter,  and  it  consists  of  two  pairs  of  rollers.  A  smaller  pair  of  fluted 
iron  rollers  through  which  the  fruit  passes  first,  and  which  cut  and  crush  the 
fruit,  after  which  it  passes  throuo:h  a  pair  of  heavy  granite  rollers,  and  ia 
thoroughly  crushed,  so  as  to  allow  the  juice  being  readily  extracted.  The 
pummice,  as  the  crushed  fruit  is  now  called,  is  next  placed  in  the  press,  and 
built  into  what  is  termed  a  cheeze,  which  consists  of  usually  six  or  seven 
layers  of  pummice,  from  7  to  8  inches  thick,  which  are  kept  in  place,  one  ou 
top  of  each  other,  by  means  of  hair-cloths  made  for  the  purpose,  or  by  clean, 
wheat  straw,  if  straw  is  used.  The  cheeze  is  made  as  follows : — A  collapsible 
square  framework  the  length  and  breadth  of  the  cheeze  to  be  made  is  placed 
on  the  bed  of  the  press,  and  a  quantity  of  pummice  is  placed  within  it,  aiid 
evenly  distributed.  Next,  a  quantity  of  clean,  sweet,  wheat  straw,  which 
has  been  carefully  shaken  to  remove  all  dust  and  superfluous  cavings,  is 
placed  evenly  round  the  framework,  about  half  of  its  length  being  allowed 
to  protrude  all  round  outside  of  the  framework.  More  pummice  is  then 
placed  on  the  straw  till  the  framework  is  tightly  filled,  the  pummice  being 
pressed  with  the  hand  into  all  crevices.  The  straw  overlapping  the  frame  is 
now  turned  in  and  kept  in  its  place  by  placing  a  little  more  pummice  on  it, 
and  the  first  cake  of  the  cheeze  is  completed.  The  framework  is  now  raised 
and  kept  in  its  place  by  means  of  sharpened  sticks  about  1  inch  in  diameter, 
and  16  to  18  inches  long,  which  are  inserted  into  the  lower  cake.  The 
operation  is  repeated  till  there  are  six  or  seven  cakes  in  the  cheeze,  which  is 
usually  as  many  as  the  press  will  hold.  The  cover  of  the  press  is  now 
placed  in  position,  but  the  press  is  not  tightened,  or  only  sufficiently  so  to 
keep  the  cheeze  from  slipping.  Usually  the  cheeze  is  not  pressed  for  some 
hours  after  it  is  built,  as  the  colour  of  the  cider  is  improved  thereby.  The 
presses  used  are  fitted  either  with  single  or  double  screws,  and  the  pressure 
is  applied  by  means  of  long  levers  acting  directly  on  the  screws,  so  that  a 
very  strong  pressure  can  be  obtained.  After  the  first  pressing  the  cheeze  is 
trimmed  usually  with  a  sharp  hay-knife,  the  trimmings  being  broken  up  and 
placed  on  the  top  of  the  cheeze,  where  they  are  kept  in  position  by  straw 
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bands,  and  the  cteeze  is  again  pressed.  The  pressings  and  trimmings  are 
continned  till  no  more  cider  can  be  extracted,  when  the  refuse  is  usually 
thrown  on  the  manure-heap.  Some  makers  keep  the  first  pressing  by  itself, 
as  it  is  the  best  of  the  cider,  and  the  second  and  subsequent  pressings  are 
kept  for  the  use  of  the  men  working  on  the  farm.  In  this  case,  after  the 
first  pressing  the  cheeze  is  taken  right  down  and  built  up  again,  a  quantity 
of  water  flavoured  with  hops  being  poured  over  it,  and  the  whole  again 
tightly  pressed.  When  hair-cloths  are  used  the  operation  is  simpler  than 
with  straw,  and  the  cider  is  more  rapidly  extracted,  but  great  care  must  be 
taken  to  see  that  the  cloths  are  kept  scrupulously  clean.  The  juice,  as 
expressed  from  the  cheeze,  runs  into  a  large  trough  or  tub,  from  whence  it  is 
taken  to  the  fermenting-vats,  which  hold,  as  a  rule,  from  150  to  200  gallons. 
Before  placing  the  juice  in  fermenting-vats  it  is  strained  through  a  hair  sieve, 
so  as  to  keep  back  as  much  extraneous  matter  as  possible.  The  juice  is 
allowed  to  remain  in  the  fermenting-vats  about  three  days,  or  rather  till  the 
thick  Bcum  which  rises  to  the  surface  commences  to  crack,  when  it  is  time 
to  draw  off  the  cider  and  check  the  fermentation.  On  removing  the  cider 
from  the  fermenting-vats  it  is  placed  in  thoroughly  sweet  and  clean  casks, 
which  are  filled  up  to  the  bung,  which  is  not  closed  at  first.  A  slight  fer- 
oaentation  will  still  continue,  and  if  any  working  takes  place  through  the 
bang  the  cask  must  be  kept  full  by  more  cidor  being  added  to  make  good 
the  loss.  After  about  three  weeks  the  cider  will  stop  working  and  get  clear, 
a  sort  of  glaze  or  crust  forming  on  the  surface.  It  must  now  be  racked  at 
once  into  another  perfectly  sweet  cask,  which  must  be  quite  filled.  The 
bung  should  be  lightly  put  in  at  first,  and  if  after  a  few  days  working  has 
ceased,  driven  tight,  but  a  spile-hole  should  bo  left  open  for  a  day  or  two 
^  longer,  and  if  there  is  then  no  appearance  of  the  cider  working  it  must  be 
driven  tight.  Should,  however,  the  cider  continue  to  work  it  must  be  again 
racked,  as  it  is  only  by  racking  that  the  fermentation  can  be  stopped.  A  little 
charcoal  is  sometimes  placed  in  the  cask  now.  The  eider  should  now  bo 
allowed  to  stand  in  a  cool  cellar  till  spring,  when  it  must  be  again  ra^iked, 
:  as  at  the  time  of  the  apple  blossoming  it  will  start  working.  If  not  clear 
I  now,  and  it  is  wished  to  bottle  it,  a  little  isinglass  or  Spanish  clay  is  added, 
which  will  soon  clear  it.  Bottling  should  be  done  now,  at  the  spring 
'  working,  as  the  cider  will  thereby  be  sparkling,  but  if  not  bottled  till  later 
\  it  will  be  quite  still.  In  bottling  sparkling  cider  do  not  cork  as  soon  as 
!  filled,  but  allow  the  bottles  to  remain  open  for  an  hour,  when  cork  and  wire 
carefully,  storing  the  bottles  in  a  cool  cellar,  packed,  if  possible,  in  dry 
I  sand.  Well-bottled  sparkling  cider  is  not  to  be  despised,  and  thousands  of 
dozens,  after  manipulation  to  ])roduce  the  right  colour,  are  sold  annually  in 
England  as  genuine  champagne,  and  often  take  a  very  good  judge  to  detect 
tliem. 

Cider  requires  to  be  kept  in  a  cool  and  well-ventilated  cellar,  and  all  the 
utensils,  casks,  Ac.,  should  be  kept  perfectly  clean.  All  casks  after  having 
W  dder  removed  from  them  should  have  the  lees  removed  and  be 
[^  thoroughly  washed  out.  If  sour,  boiling  water  containing  carbonate  of  soda 
should  be  used,  and  if  not  perfectly  sweeter  casky  they  should  be  sulphured. 
The  same  attention  that  is  necessary  in  the  case  of  wine-casks  is  necessary 
in  the  case  of  cider-casks. 

The  cider  that  is  not  bottled  should  be  sold  after  the  spring  racking  and 
ttwd,  as  it  is  not  desirable  to  keep  it  longer  than  a  year,  as  old  cider  in  wood 
usually  gets  very  hard  and  sour,  and  often  ropey.  From  hard  and  sour  cider 
'cry  good  vinegar  can,  however,  be  made — a  vinegar  that  is  only  surpassed 
l^y  that  made  from  wine. 
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Brahmas. 

This  is  another  breed  as  to  which  a  most  bitter  controversy  raged  for  years 
after  the  first  appearance  of  some  specimens.  Without  going  into  the 
merits  of  the  case  for  either  party,  it  may  be  stated  that  whereas,  on  the  one 
hand,  the  Brahma  was  claimed  as  being  of  Chinese  origin,  and  related  to  the 
Cochin  family,  other  fanciers  claimed  it  as  a  purely  Indian  breed.  After  a 
careful  perusal  of  the  pros  and  cons.^  I  have  come  to  the  conclusion  that  the 
birds  did  come  from  the  banks  of  the  Brahmapootra,  in  India,  and  were 
landed  in  New  York  somewhere  about  the  year  1846,  and  that  they  are  an 
entirely  distinct  breed  from  the  birds  known  to  us  as  Cochins.  This  is  the 
more  readily  apparent  from  a  comparison  of  the  earlier  types  before  our 
fanciers  had  sacrificed  almost  every  beneficial  characteristic  to  feather. 
Even  at  the  present  day  the  Brahma  has  not  been  bred  to  that  excess  of 
feather  which  is  considered  so  necessary  in  the  case  of  the  modem  Cochin, 
making  due  allowance  for  the  softer  feathering  of  the  latter,  but  I  am 
confident  that  the  exhibition  Brahma  of  to-day  is  neither  so  hardy  nor  such 
a  good  layer  as  the  earlier  specimens  were  found  to  be. 

There  is  still  another  point  in  connection  mth  Brahmas  which  it  is  neces-  j 

sary  briefly  to  refer  to.  A  doubt  is  prevalent  as  to  whether  or  not  the  light 
and  dark  Brahmas  are  of  the  same  origin.  Prom  inquiry  and  reference  I 
incline  to  the  belief  that  both  light  and  dark  varieties  were  obtained  by  means 
of  selection  from  birds  of  the  same  original  stock,. and  that  careful  breeding 
has  succeeded  in  firmly  establishing  the  two  varieties. 

This  breed  is  one  which  owes  its  present  high  position  to  American 
breeders,  there  being  not  the  slightest  doubt  that  the  first  specimens  which 
came  to  England  were  obtained  from  America.  It  is  interesting  to  note  that 
the  American  type  of  Brahma,  even  at  the  present  day,  is  a  much  closer 
and  less  fuUy-feathered  bird  than  that  which  takes  prizes  at  English  shows, 
although,  to  judge  from  the  action  of  American  fanciers  in  the  case  of 
Cochins,  there  is  some  fear  that  they  will  gradually  adopt  the  English 
feathering,  and  so,  in  my  opinion  at  least,  render  the  bird  less  useful  than 
ornamental.  The  weight  and  shape  of  both  varieties  are  now  about  the 
same.  The  former  is  claimed  to  run  higher  than  any  other  breed  of  fowls, 
even  Cochins,  a  full-grown  cock  requiring  to  tip  the  scale  at  12  lb.,  while  a 
cockerel  at  6  months  old  should  weigh  a  least  7  lb.  to  9  lb.,  and  pullets  61b. 
to  8  lb.,  and  in  each  case  the  American  weight  may  be  taken  as  a  little  heavier. 
As  regards  shape,  the  chief  distinction  from  the  Cochin  type  is  a  longer  and 
more  arched  neck,  and  the  fanlike  tail,  although  there  are  other  less  pro- 
minent diiferences,  which  will  be  noted  on  reference  to  the  more  detailed 
description  which  is  appended.  Speaking  generally,  the  head  of  the  cock 
bird  cannot  be  too  small  in  pr  iportion  to  the  body,  the  top  rather  wide,  with 
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a  slight  {ailing  over  the  eye,  the  whole  being  rather  short  and  arched ;  the 
comb  should  1)8  treble,  and  lie  close  along  the  top  of  the  head,  not  peaked 
behind,  as  in  the  Hamburg ;  the  deaf  ears  should  fall  below  the  wattles ; 
the  neck  should  be  fairly  long,  and  distinctly  arched,  and  the  hackle  should 
Bweep  down  from  the  head,  and  flow  well  over  the  back  and  shoulders ;  the 
back  should  be  wide,  and  flat  across,  but  very  short,  the  saddle  appearing  to 
take  its  rise  almost  from  the  base  of  the  neck  ;  the  saddle-feathers  should 
be  long  and  abundant,  so  as  to  flow  well  over  the  points  of  the  wings ;  the 
breast  of  the  cock  should  be  full,  deep,  broad,  and  rather  projecting,  the 
breast-bone  being  well  set  down  between  the  thighs  ;  the  shoulders  should 
be  rather  prominent.  The  vulture  hock  is  a  defect  in  this  breed,  as  with  the 
Cochin,  though  the  hock  should  be  well  covered,  and  provided  these  feathers 
are  not  hard,  and  form  a  sort  of  spur,  there  is  nothing  objectionable. 

Through  the  kindness  of  Mr.  J.  E.  Pemell,  a  very  successful  New  South 
"Wales  breeder  of  Brahmas,  I  am  able  to  give  a  very  accurate  illustration  of 
two  of  his  birds  of  the  dark  variety.  It  will  be  seen  that  thev  are  not  in  the 
best  of  condition,  which  is  easily  accounted  for  by  the  season,  but  the  Depart- 
mental artist,  Mr.  E.  M.  Grosse,  has  given  the  birds  as  he  saw  them,  and  any 
fancier  will  be  able  to  judge  for  himself  what  the  birds  would  look  like  in  the 
early  spring.  The  male  bird  is  still  a  cockerel,  and  won  the  1st  prize  in  the 
cockerel  class  at  the  last  Sydney  show ;  the  hen,  also,  is  a  Ist-prize  winner 
of  some  note. 

On  the  question  of  utility,  the  weights  I  have  already  mentioned,  and 
which  are  often  exceeded,  stamp  the  Brahma  as  a  good  table-bird,  and  it  is  a 
far  better  layer  than  the  Cochin.  It  is  also  a  more  active,  and,  I  think,  a 
hardier  bird.  I  am  of  opinion  that  it  will  live  and  thrive  in  any  part  of  the 
Colony  with  fair  attention,  and,  provided  it  has  shade  in  the  warmer,  and  dry 
quarters  in  the  colder  and  damper  districts.  At  the  same  time,  I  do  not 
consider  it  a  farmers'  fowl,  and  should  only  recommend  it  wherever  feather- 
legged  birds  are  preferred  by  the  person  desiring  to  keep  a  few  to  supply  the 
family  with  table-birds  and  eggs  on  a  small  scale.  They  should  never  be 
allowed  to  roost  on  perches  ;  a  good  wide  flat  board,  with  a  light  straw  litter, 
is  the  proper  thing,  and  this  may  be  made  so  as  to  cover  the  nesting-boxes. 
They  are  certainly  handsome  birds,  whether  light  or  dark,  and  breeding  them 
with  a  view  to  exhibition  will  be  found  a  most  interesting  hobby. 

I  append  Lewis  Wright's  "  Schedule  for  judging  Brahma  " : — 

Gexeiul  Chabacteristics  of  Cock. 

Htad  and  Neck. — General  appearance  of  head  very  short,  small,  and  intelligent ;  beak 
fibort,  curved  and  stout  at  the  base ;  comb  triple  or  in  three  ridges,  resembling  three 
^oiaU  combs,  the  centre  being  the  highest,  and  the  whole  small,  low,  and  firm  on  the 
bead,  the  centre  ridge  perftcUy  straight  and  neatly  serrated  ;  wattles  moderately  long, 
tbin,  and  pendant ;  deaf-ears  large,  and  hanging  below  the  wattles  ;  neck  well  propor- 
tioned and  finely  curved,  as  in  a  spirited  horse,  and  very  thickly  furnished  with  long 
hackle,  which  should  flow  well  over  the  back  and  shoulders. 

^ody, — General  shape  large  and  deep,  but  tight  and  compact  in  make;  back  broad  and 
^ort ;  saddle  very  broad  and  large,  with  a  gradual  and  decided  rise  to  the  tail,  so  aa  to 
iorm  no  angle  with  that  member ;  wings  larger  than  in  Cochins,  but  still  small  and  neatly 
tacked  up,  with  secondaries  carried  well  under  the  primaries ;  breast  full,  prominenti 
*nd  reaching  well  down. 

l^gs  and  F<«<.— Thighs  large  and  well  furnished  with  fluffy  feathers,  the  hocks  being 
•otirely  covered  with  soft  curling  feathers,  but  free  from  stiff  quills  (vulture  hock)  which 
are  particularly  ol>jectionable  ;  shanks  rather,  but  not  too  short,  thick,  wide  apart,  and 
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heavily  feathered  down  the  outaide,  the  feathering  to  start  out  well  from  the  hodk,  and 
oontinae  to  ends  of  outer  and  middle  toes ;  toes  large,  straight,  and  well  spread  out. 

TiUL — Much  larger  than  in  Cochins,  but  still  small,  carried  nearly  but  not  quite 
upright,  and  the  top  pair  of  feathers  curving  outwards  as  in  the  tail  of  the  black  cock ; 
sickles  very  short,  and  not  curving  much  downwards,  but  lesser  sickles  and  tail  coverts 
very  abundant,  covering  nearly  the  whole  side  of  the  taiL 

Size,— Very  large,  ranging  from  11  lb.  to  15  lb.  in  cocks,  and  8  lb.  to  II  lb.  in  cockerels. 

General  appearance, — ^Very  symmetrical  and  compact. 

Carriage, — Noble  and  commanding,  with  the  head  carried  very  high. 

General  Chabacteristics  of  Hen. 

Head  and  Neck, — Qeneral  appearance  of  head  very  small,  peculiarly  arch  and  intelligent, 
caused  by  a  slight  fulness  over  the  eye,  which  should  on  no  account  tend  to  coarseness ; 
beak  and  head  rather  short,  as  in  the  cock ;  comb  as  small  as  possible,  a  large  loose  comb 
being  particularly  objectionable ;  deal-ears  well  developed ;  wattles  nicely  rounded,  neat, 
and  free  from  any  folds ;  neck  short,  very  full  in  hackle,  and  free  from  twist  in  the  hackle. 

Body, — General  shape  square  and  neat ;  back  wide,  flat  across,  and  short ;  cushion 
broad  and  large,  not  convex  or  globular  as  in  Cochins,  but  rising  to  the  tul ;  wings 
moderate  in  size,  and  well  tucked  into  the  fluff  and  cushion-feathering ;  breast  very 
prominent,  low  down,  and  full. 

Legs  and  Feet, — As  in  cock,  but  as  short  as  possible. 

Tail. — Rather  short,  so  as  not  to  rise  much  above  the  extremity  of  the  cushion,  and 
carried  nearly  upright. 

Sixe,—YeTy  large,  ranging  from  8  lb.  to  13  lb.  in  hens,  and  6  lb.  to  9  lb.  in  pullets. 

General  appearance, — Massive  and  square,  but  neat  and  compact 

C7ama[7e.— Matronly  and  dignified,  both  head  and  tail  being  well  carried  up. 

CoLOTTB  OF  Dark  Brahmas. 

In  both  iS(e»es.~Beak  yellow,  yellow  with  a  daric  stripe,  horn  colour,  or  black  ;  eyes 
pearl  or  red,  the  latter  preferable ;  comb,  face,  deaf -ears,  and  wattles  a  brilliant  red,  as 
little  obscured  by  feathers  as  possible,  the  beard  or  feathers  under  the  tibroat  not  to 
exceed  moderation. 

Colour  of  Cock. — Head  silvery  white  ;  hackle  white,  heavily  and  sharply  striped  with 
rich  black,  as  free  from  white  streak  in  centre  as  possible ;  saddle  feathers  the  same ; 
back  and  shoulders  silvery  white,  except  between  the  shoulders,  where  the  feathers 
should  be  black  laced  with  white  ;  upper  wing-butts  black ;  bow,  silvery  vriiite  ;  bar, 
or  coverts,  glossy  black  shot  vrith  green ;  secondaries  white  on  outside  web,  idiich  is  all 
that  appears  when  wing  is  closed  ;  black  on  inside ;  the  end  of  every  feather  black ; 
primaries  black  except  a  narrow  white  edge  on  outside  web  ;  breast,  under-parts  and 
legofeathers  glossy  black,  as  intense  as  possible,  or  black  evenly  and  sharply  mottled  with 
small  spots  of  white ;  fluff  black,  or  black  laced  or  tipped  with  white  ;  (idl  black  in  the 
under-parts  preferable  for  exhibition) ;  tail  black,  richly  "  shot "  or  glossed  vrith  colour, 
white  not  a  disqualification,  but  very  objectionable ;  shanks  a  deep  OTange-yellow. 

CoUmr  of  Hen, — Head  and  hackle,  silvery  white,  heavily  and  sharply  striped  vrith  black, 
the  marking  to  extend  well  over  the  head  ;  tail  black,  the  top  pair  edged  vrith  grey; 
rest  of  the  plumage  a  silver-grey,  dull-grey,  or  steel-grey  grained-colour,  accurately 
pencilled  over  in  crescentic  form  with  steel-grey,  blackish-grey,  or  black ;  the  breast  to 
be  perfectly  marked,  and  free  from  streaks  up  to  the  throat ;  a  chestnut  tinge  not 
objectionable,  if  of  a  rich  and  not  dingy  character ;  the  leg-feathers  to  be  pencilled  as 
the  body ;  shanks  a  deep  yellow,  vrith  or  without  a  dusky  tinge.        ' 
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Value  of 
Standard  of  Perfection, 
A  bird  ideally  perfect  in  shape,  size, 
colour,  head  and  comb,  cnshion 
or  saddle,  l^-feathers,  tail,  &c, 
and  in  perfect  health  and  con* 
dition,  to  coont  in  points 
If  of  extraordinary  size,  add  on  that 
account      


Detects  in  Judging. 

Defects  to  be  deducted. 
Bad  head  and  comb  (comb  to  count  7  in 

cocks  and  5  in  hens,         12 

Scanty  hackle 5 

Want  of  cushion           7 

100        Wantoffluflf     6 

Want  of  leg-feather     15 

5        Vulture  hocks 5 

Bad  shape  or  carriage  of  tail 6 

White  in  tail     10 

Primaries  out  of  order*           15 

Pale  legs...    , 8 

Curved  toes        10 

Stain  of  white  in  deaf-ear       5 

Splashed  or  streaky  breasts  in  dark, 

or  black  specks  in  light  . .  15 
Shank-feather  (in  dark  hens)  not  pen- 
cilled as  the  body 4 

Other  fanlts  of  colour 10 

Want  of  size      20 

„     general  symmetry    ...        ...  15 

„     condition        12 

„        (if  total)    35 

*  Diif  rrfers  to  primaries  merely  "  iJIpped  **  outBide  the  wtnff.    For  primaries  actually  twisted  on  their 
axes,  see  lift  of  disquaUficatums  below. 

I^uquaUJkations, — Birds  not  tolerably  matched;  primary  feathers  twisted  on  their 
•xes ;  utter  absence  of  leg-feather ;  pinky  legs ;  large  red  or  white  splashes  in  dark 
hirds,  or  conspicuous  black  spots  in  light ;  round  or  crooked  backs ;  wry  tails,  crooked 
bills,  knock-knees,  or  any  other  bodily  deformity ;  any  fraudulent  dyeing,  dressing,  or 
teimminff. 
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Ik  consideration  of  the  difficult  tasks  often  undertaken  by  novices  in  silk 
culture,  and  in  sympathy  with  their  want  of  knowledge  and  expenence,  to 
meet  inquiries  the  following  suggestions  and  notes  for  their  assistance  are 
submitted : — 

In  the  very  first  place  it  is  most  desirable,  rather  than  discuss  the  "  rearing 
of  silkworms"  (which  is  in  any  case  premature  at  this  moment),  to  point  out, 
first,  to  seekers  for  information,  the  far  greater  importance  of  **  growing 
plenty  of  mulberry"  to  supply  the  large  quantities  of  leaf  that  will  assuredly 
be  in  demand,  whether  for  the  rearer's  own  use  or  for  sale  to  others,  who,  \t 
food  leaf  should  be  available,  would  buy  the  leaf  and  raise  the  silkworms. 
This  demand  for  leaf  is  quite  as  certain  to  happen  as  that  wheat  grown  in  a 
new  quarter  is  sure  of  finding  a  mill  to  grind  it. 

The  kinds  of  mulberry  best  to  grow  in  any  particular  locality  can  only  be 
learned  by  reference  to  competent  authority.  As  the  Government  has 
already  determined  and  proclaimed  that  the  growing  of  silk  is  a  "  public 
purpose"  within  the  meaning  of  the  Land  Act  of  1884,  and  has  appointed  a 
superior  officer  to  attend  specially  to  inquirers,  owners  of  land,  farmers, 
and  others  generally,  should  communicate  in  writing  with  the  Department 
of  Agriculture,  in  Macquarie-street,  stating  their  desires  and  intentions,  the 
character  and  extent  of  ground,  their  purpose  to  devote  to  the  growth  of  the 
mulberry  so  much  land  and  so  much  money  if  necessary,  climate,  locality  and 
aspect,  soil,  if  fenced,  &c.,  which  would  receive  due  attention. 

Probably  this  line  of  action  would  materially  lessen  people's  labours  and 
mistakes,  as  well  as  contribute  to  their  success. 

While  the  mulberry  trees  are  growing,  persons  of  both  sexes  seeking  the 
addition  of  a  merchantable  and  profitable  fresh  source  of  gain  from  their  land 
should  obtain  practical  instruction  and  experience  in  the  pruning  and  general 
management  of  mulberry  trees  while  the  trees  are  yet  youngs,  as  well  as 
their  treatment  afterwards,  besides  learning  proper  and  economical  methods 
of  rearing  worms  from  the  egg  (or  after  hatching  if  supplied  with  young 
live  worms)  through  the  various  stages  of  caterpillar  while  feeding,  and 
during  their  moults,  &c.,  to  the  cocoon,  moth,  and  egg  again. 

Much  that  would  be  instructive  and  useful  to  any  inquirer  may  be  learned 
by  carefully  reading  the  Keport  on  Silk  Culture  by  Walter  Scott  Campbell, 
Esq.,  F.L.S.,  published  by  the  Government. 

Every  idea  or  project  should  be  discarded  and  discouraged  of  beginning 
silk  growing  or  even  a  mulberry  plantation  on  any  smaller  scale  than  would 
be  fully  adequate  to  yield  a  sensible  beneficial  monetary  return.  It  is  time 
effort  should  be  avoided  which  would  necessarily  be  abortive  and  unpro- 
ductive, and  discredit  the  industry,  as  has  so  often  been  the  case  already. 
It  is  manifest  that  to  grow  a  single  potato,  or  a  single  plant  of  com,  or  of 
any  vegetable  or  fruit  as  an  experiment,  is  only  trouble  without  profit, 
beyond  the  mere  pleasure  of  seeing  them  grow. 
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Hence  it  may  be  useful  to  mention : — 

That  the  '^unit"  by  which  silkworm  rearing  is  reckoned  means  one 
ounce  of  437i  grains,  ayoirdupois  the  '*  heavy  pound "  of  7,000 
grains  =  16  ounces. 

An  "ounce  of  eggs'*  (known  technically  as  "graine"  or  "seed")  means 
from  about  38,000  (perhaps  fewer)  or  40,000  to  about  52,000  or  54,000  eggs, 
according  to  breed,  race,  and  quality,  40,000  being  usually  regarded  as  one 
oonce. 

Two  ounces  of  eggs,  say  about  80,000,  is  by  all  experience  fully  enough 
for  any  one  rearing,  in  any  one  place,  at  one  time,  and  such  a  rearing  should 
only  be  attempted  by  a  competent  rearer,  where  there  is  abundance  of  leaf 
ready  grown  and  close  at  hand,  to  be  gathered  as  needed. 

Crowding  or  haying  excessive  numbers  near  together  occasions  more  or 
less  weakness  and  sickness,  and  is  a  sure  cause  of  losses  in  several  ways, 
and  often  of  disease.  In  any  management  worthy  the  name  each  and  every 
worm  must  have  its  abundant  supply  of  fresh  air,  botb  for  its  own  comfort 
and  its  own  health,  as  well  as  of  the  whole  rearing,  by  the  removal  and 
dissipation  of  the  vapours  continually  thrown  off. 

Whatever  the  number  of  worms,  all  of  one  rearing  should  each  and  every 
one  be  of  exactly  the  same  age,  hatched  out  on  one  (the  same)  day,  go 
through  all  their  stages  contemporaneously,  each  one  neither  sooner  nor 
later  than  its  fellows,  and  become  cocoons,  moths,  and  eggs  again — in  each 
and  in  every  stage  the  same  days. 

To  effect  tbis  demands  good  management,  skill,  and  care,  which  can  only 
be  learned  by  practical  experience. 

The  more  or  less  perfect,  intelligent,  and  masterful,  the  experience  truly 
acquired,  so  will  be  the  economy  and  profit  of  the  rearing.  The  more  it 
comes  short  of  good  management  the  greater  the  confusion  and  waste,  labour, 
trouble,  and  expense,  with  proportionate  less  results  in  silk  and  in  money. 

A  plantation  should  be  from  5  upwards  to  about  20  acres  or  more,  and 
all  of  one  kind  of  mulberry,  ninety  trees  would  be  enough  on  one  acre 
of  first-quality,  deep,  rich,  land  well  drained  and  favoured  with  a  good 
regular  rainfall,  and  120  to  150  trees  on  fairly-good  land. 

The  value  yearly  of  mulberry  leaf  is  hard  to  state  with  any  degree  of 
accuracy.  The  quality,  from  obviously  varying  considerations,  must  vary 
greatly,  and  quantity  likewise.  It  may  be  si;fficient  to  say  that  the  quantity 
of  leaf  from  an  acre  well  grown  is  very  considerable,  if  sold  at  lOd.  or  Is. 
per  cwt.  it  is  reckoned  to  yield  about  £3  or  £4  to  £7  or  £8  more  or  less, 
as  may  be,  per  acre,  that  is,  if  sold  by  the  grower  of  the  leaf  and  paid  for  by 
the  raiser  of  cocoons. 

The  results  of  cocoons. — Prom  actual  local  experience  the  produce  of  an 
acre  of  mulberry  properly  cultivated  and  planted,  properly  pruned  and 
tended,  should  yield,  with  fair  managemei^it,  £15  to  £25  per  acre  yearly, 
ftfter  a  sufficient  growth  of  the  trees. 

It  might  be  mentioned  in  a  casual  way  that  owners  of  land,  with  sons  and 
daughters  especially,  could  with  very  slight  outlay  provide  for  each  one 
•everally  by  making  plantations,  even  while  they,  the  girls  and  boys,  are 
growing  up  and  the  plantations  at  the  same  time  also  growing,  and  thus 
draw  profit  from  their  land  additional  to  what  it  yields  now — if  indeed  it 
yields  anything  at  present.  It  should  be  noted  that  returns  from  silk- 
growing  are  less  subject  to  fluctuation  in  demand,  and  less  liable  to  disappoint- 
ment from  climatic  causes  than  fruit  or  any  agricultural  produce  now  raised 
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in  the  Colony,  not  even  excepting  tobacco  or  grapes.  Men  and  women 
would  thus  benefit  themselves,  greatly  improve  their  properties,  obtain  a  new 
crop  for  cash  sale,  endow  a  family  with  opportunity  and  means  for  employ- 
ment which  would  exercise  their  thinking  and  administrative  faculties,  give 
them  healthy  attractive  work  on  their  own  domains.  Incidentally  at  the 
same  time,  by  force  of  example,  they  would  further  fresh  settlements  wid 
occupation  of  more  land,  and  bring  population  to  a  neighbourhood  where 
the  industry  may  have  been  started. 

The  co-operative  system,  by  which  a  grower  of  leaf  and  a  labourer  rearing 
worms  for  cocoons  bargain  to  share  results  on  terms  agreed  upon,  is  much  in 
vogue  in  very  many  places.  Often  the  party  who  grows  the  leaf  also  supplies 
the  eggs  (or  better  still,  worms  just  hatched,  or  about  to  hatch)  to  be  reared 
by  a  second  party — a  great  mutual  help  to  both  parties,  who  must  have 
confidence  in  each  other.  In  Italy,  where  this  method  largely  prevails,  the 
whole  of  the  cocoons  as  soon  as  completed  are  taken  to  the  locar"  maiket," 
weighed  by  the  "  public  weigher,'*  and  sold  at  the  open  market-rate,  or  by 
previous  contract  to  some  dealer  ?it  a  ^nedi  price,  or  more  generally  to  h 
'*  filanda  "  or  "  reeling  mill "  for  ready  money. 

In  regard  to  silk- growing  it  may  be  remarked  that  in  case  of  the  proprietor 
of  the  trees  raising  his  own  cocoons  by  means  chiefly  or  wholly  by  his  or  her 
own  personal  labour,  or  with  assistance  of  the  handiwork  of  members  of 
the  family,  the  whole  or  nearly  the  whole  of  the  produce  is  profit,  and  profit 
without  interfering  with  the  growth  of,  or  attention  to,  any  other  crop.  The 
cash  is  certain  and  immediate,  earned  more  quickly,  generally  with  fewer 
disappointments,  and  realizable  more  readily  than  any  other  agricultural  crop. 

Some  cocoons  reared  in  Sydney,  November,  1893,  on  inferior  mulberry 
leaf  (unpruned  multicaulis)  : — "  Empties,"  without  floss  or  other  matter, 
weighed  net  about  4  grains  each  cocoon.  Sample  cocoons  arrived  with 
graine,  December,  1893,  the  gift  of  Signer  A.  Martelli,  reared  in  Italy : — 

8  cocoons,  empties,  with  a  little  floss,  weighed  gross,  including  attached 
thread  and  label — variety,  Bianco  Indigene,  266  grains. 

10  cocoons,  with  less  floss,  weighed  gross,  including  attached  thread 

and  label — variety,  Gransasso,  68*8  grains. 

11  cocoons,  with  some  floss,  weighed  gross,  including  attached  thread 

and  label — variety,  Fossombrone,  65*5  grains. 

15  cocoons,  with  some  floss,  weighed  gross,  including  attached  thread 
and  label — variety,  Novi  Ligure,  8^5  grains. 

19  cocoons,  clean  and  little  floss,  weighed  gross,  including  attached 
thread  and  label — variety,  Giallo  Indigene,  92*6  grains. 
Average,  52  grains. 

A  lot  of  8  cocoons  reared  in  the  County  of  Cumberland,  by  Signora 
Bolotti,  November,  1893 : — Empties  clean  and  good,  with  floss  as  taken  from 
the  bush,  with  husk,  &c.,  inside,  averaged  6*74  grains. 

The  results  thus  shown  are  well  up  towards  tne  standard  gained  for  many 
years  by  Mr.  Brady  at  Curl  Curl  and  at  Antony  with  different  varieties  of 
silkworms.  They  also  correspond  very  fairly  with  the  experiences  of 
Mr.  James  Fry,  Mr.  Q-eorge  Thome,  Mrs.  Hobbes,  Miss  Thome,  and  Miss 
Ottmann,  all  in  this  Colony. 

There  can  be  no  doubt  that,  with  proper  food  and  fair  management.  New 
South  Wales  may  obtain  and  hold  a  loremost  place  in  the  production  of 
silk  in  open  competition  with  any  part  of  the  world,  and  certainly  with 
results  much  better  than  now  obtained  in  "  cheap  labour  "  countries. 
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The  Marh  Lane  JUxpress  (London,  11th  December,  1893)  from  its  Paris 
corr^pondent  says : — 

"Owing  to  the  favourable  temperature  of  tbe  spring  (in  France),  and  the 
care  exercised  in  the  selection  oi  eggs,  the  results  of  the  silkworm  season 
ha?e  been  very  satisfactory.  There  were  this  year  (1893)  148,971  breeders, 
against  141,4^7  in  1802,  and  these  have  hatched  225,012  ounces  eggs, 
against  227,166  the  preceding  year.  The  production  of  new  cocoons  has 
been  correspondingly  larger,  and  prices  have  risen,  not  only  for  cocoons 
for  weaving  but  for  breeding." 

The  intention  of  the  Grovemment  is  that  persons  who  earnestly  desire 
instruction  in  silk-growing  should,  as  far  as  practicable,  have  the  opportunity 
of  obtaining  it  from  their  appointed  officer ;  and  as  this  opportunity  must 
necessarily  be  very  limited  at  first,  it  is  obvious  that  the  demands  for  such 
inatraetion  from  persons  possessing  or  actually  forming  plantations  would 
have  to  be  preferential. 
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Directions  pob  the  Month  op  March. 

DiJRrNO  this  month  the  heat  of  the  sun  is  likely  to  diminish  considerably,  and 
some  of  the  worst  of  the  summer  weeds  lose  vigour  and  become  less  trouble- 
some. All  rubbish,  such  as  old  useless  vegetables,  weeds,  &c.,  should  be 
cleaned  up  and  either  burnt  or  kept  in  a  rubbish  heap  to  rot  and  become 
useful  manure.  Whenever  an  opportunity  presents  itself,  preparation 
should  be  made  for  new  crops,  and  new  ground  can  be  put  in  onier.  It 
should  be  well  and  deeply  dug  and  above  all  things  well  drained.  If  not 
sufficiently  rich  some  cattle,  sheep,  or  horse  droppings  should  be  well  mixed 
with  the  soil  as  it  is  being  dug  up.  This  manure  would  be  improved  by 
being  well  rotted  before  it  is  used,  one  good  reason  being  that  most  of  the 
weed  seeds  that  are  almost  certain  to  be  in  the  dung  will  probably  be 
destroyed.  The  rotting  of  the  manure  had  better  be  done  under  some 
shelter,  out  of  the  rain,  so  that  the  best  part  of  the  manure  cannot  be 
washed  away. 

The  latter  part  of  the  month  of  March  is  about  the  best  time  of  the  year 
to  strike  cuttings  of  ornamental  flowering  plants,  such  as  roses,  fuchsias,  and 
others. 

Asparaqus, — It  would  be  advisable  to  get  a  bed  ready  for  some  plants  as 
soon  as  this  can  be  done.  The  ground  should  be  trenched  18  inches  or  2 
feet  deep,  some  manure  being  well  mixed  up  with  the  surface  soil  as  it  is 
being  dug.  It  is  not  necessary  to  make  a  very  large  bed,  for  a  few  plants  even 
will  give  an  occasional  dish,  if  the  plants  are  looked  after,  and  if  the  soil 
happens  naturally  to  suit  them  the  supply  will  be  considerable.  When 
the  ground  has  been  dug  up  the  surface  snould  be  left  as  rough  as  possible 
until  the  time  comes  for  planting:  in  the  very  early  spring.  Asparagus  likes 
a  rich  sandy  deep  soil,  but  it  will  grow  fairly  well  in  almost  any  kind  of  soil 
that  has  been  well  prepared.  It  is  a  native  of  the  sea  coast  of  Europe,  and 
has  been  in  cultivation  from  remote  times  and  long  before  the  Christian  era. 
It  is  found  growing  wild  in  the  sandy  interior  of  Russia,  far  away  from  the 
sea  coast,  but  probably  the  soil  is  saline.  It  should  grow  well  in  the  inland 
parts  of  this  Colony  where  the  saltbush  grows,  and  it  will  probably  succeed 
splendidly  where  it  could  be  irrigated  by  the  water  from  artesian  bores.  At 
tne  present  time  nothing  need  be  done  beyond  preparing  the  ground. 

Bean,  IVench  or  Kidney. — In  the  warm  districts  of  the  Colony  a  few  rows 
should  be  sown,  if  the  soil  is  not  very  dry.  It  will  probably  be  too  late  to 
sow  in  the  cold  districts,  for  the  plant  cannot  stand  frost.  Plants  that  have 
ceased  to  bear  should  be  pulled  up  to  make  room  for  some  other  kind  of 
vegetable.  Old  withered  plants  of  beans  or  peas  when  allowed  to  remain 
give  the  vegetable  garden  a  most  miserable  neglected  appearance,  besides 
teking  up  space  that  might  be  producing  something  useful.    Every  grower 
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of  regetables  should  strive  to  keep  bis  garden  tidy  and  make  it  worth 
loofang  at.  If  this  be  done  tbe  place  will  become  more  and  more  interest- 
ing and  profitable. 

Bean,  Broad, — This  vegetable  has  been  in  cultivation  from  the  most 
remote  times — thousands  of  years  before  the  Christian  era.  The  soil  best 
suited  to  it  is  a  heavy  clay  loam,  although  it  will  grow  and  bear  well  in 
ftbnost  an^  kind  of  soil.  It  would  not  be  advisable  to  sow  to  any  great 
extent  during  tbe  present  month.  Dig  the  ground  well,  and  if  it  is  poor 
apply  plenty  of  horse  or  cow  dung,  and  if  this  has  been  well  rotted,  all  the 
better.  If  artificial  manure  is  used,  apply  little  or  no  sulphate  of  ammonia 
OP  nitrate  of  soda.  Use  bone  dust  or  superphosphate  of  lime  and  potash. 
Sow  in  rows  from  2  feet  to  3  feet  apart,  according  to  the  variety,  for  the 
dwarf-growing  kinds  may  be  sown  closer  together  than  the  tall.  The  seed 
should  be  sown  about  ^  or  5  inches  apart  in  the  rows. 

Beet,  Bed, — Sow  a  row  or  two  of  this  useful  vegetable.  Thin  out  well  any 
plants  that  are  coming  up  from  previous  sowings. 

BeH,  Silver. — Sow  a  little  seed  in  ground  that  has  been  well  manured, 
tiat  is,  if  the  soil  is  not  naturally  sufficiently  rich  without  it. 

Borecole  or  Kale. — It  is  doubtful  whether  this  vegetable  is  worth  troubling 
about  when  there  are  so  many  other  kinds  of  the  cabbage  family  can  so 
easily  be  grown  in  the  Colony.  It  will  succeed  best  in  the  coolest  districts. 
Seed  may  be  sown  in  beds  or  boxes  like  cabbage,  and  the  seedlings  after- 
wards transplanted.  It  prefers  a  rather  stiff  soil,  but  may  be  grown  success- 
ftiUy  in  almost  any  garden. 

Broccoli. — Seed  may  be  sgwn  in  the  same  way  as  cabbage  seed,  and  the 
seedlings  afterwards  transplanted,  bearing  in  mind  the  rule  that  the  richer 
the  soil  the  wider  apart  to  plant.  Plants  available  from  previous  sowing 
may  be  planted  out. 

Oabhage,  Brussels  Sprouts,  Cauliflower,  and  Savoy  may  be  planted  out  if 
well.grown  seedlings  are  available.  Seed  also  may  be  sown,  and  care 
should  be  taken  not  to  sow  it  too  thick  in  the  drills. 

Celery. — Sow  a  pinch  or  so  of  seed  in  order  to  have  plants  available  when 
required.  It  should  be  remembered  that  celery  requires  a  great  deal  of 
moisture  during  its  growth,  for  its  native  localities  are  wet  and  marshy 
places.  Plant  out  a  few  well-grown  seedlings  in  well-manured  ground. 
Make  shallow  trenches  so  that  water  and  liquid  manure  when  applied  will 
not  run  to  waste.  It  may  be  mentioned  that  although  the  plant  requires 
plenty  of  water  during  its  growth,  it  may  be  possible  to  over-water,  whereby 
the  result  is  a  loss  of  flavour.  The  proper  quantity  to  apply  can  only  be 
learned  by  experience,  and  anyone  who  will  take  an  interest  in  the  gardening 
work  wiU  soon  learn.  The  best  manure  to  use  for  celery  is  the  droppings  of 
fenn  animals,  mixed  well  with  the  soil  when  the  ground  is  being  prepared. 
K  anyone  wishes  to  try  the  common  old  method  of  growing  and  blanching 
this  plant  he  should  dig  out  trenches  12  inches  deep  or  more  and  about  16 
inches  wide,  the  soil  taken  out  of  the  trench  to  be  spread  along  the  top  of 
the  bank.  At  the  bottom  of  the  trench  dig  in  a  good  supply  of  manure  and 
plant  strong  stocky  young  seedlings  9  inches  apart  in  the  middle  of  the 
trench.  The  seedlings  should  be  moved  from  the  seed  bed  with  care,  and 
the  roots  injured  as  little  as  can  be  avoided.  When  the  plants  have  attained 
a  good  growth  they  can  be  earthed  up  so  as  to  make  the  stalks  white,  or 
"blanched"  is  the  ordinary  term  used.  The  soil  must  not  be  allowed  to 
drop  into  the  centre  of  the  leaves,  or  they  will  probably  decay  or  become 
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injured  and  unfit  for  use.  Some  gardeners  use  paper  round  the  stalks ;  but 
this  is  unnecessary  if  the  stalks  are  held  together,  and  care  is  taken  when 
earthing-up  is  done. 

Cress  and  Mustard, — :Sow  a  little  seed  every  now  and  then  in  a  small, 
well-manured  piece  of  ground.  The  plants  will  need  water  frequently  when 
they  come  up,  and  subsequently. 

Endive, — Seed  may  he  sown  in  a  seed  bed  or  in  boxes,  and  when  the 
seedlings  have  grown  large  enough  to  handle  they  may  be  transpliuited* 
This  plant  is  best  suited  to  a  warm  climate.  Plant  out  about  one  foot  or 
fifteen  inches  apart.  When  the  plants  are  pretty  well  full  grown  the  leaTes 
should  be  tied  together  so  that  the  inner  ones  may  become  white  and  tender. 

Herbs. — Seeds  of  all  kinds  may  be  sown.  These  useful  plants  should  not 
be  forgotten.  Sow  in  pots,  boxes,  or  seed-beds  and  afterwards  transplant. 
Parsley  should  be  transplanted  whilst  it  is  very  young,  for  it  soon  sends  out  a 
long  tap-root,  which  had  better  not  be  broken. 

Lettuce, — Sow  seed  in  the  seed-bed  for  future  planting  out.  If  any  strong 
young  lettuces  are  to  be  had  plant  them  out  in  rich,  well-dug  ground.  It  is 
very  often  the  custom  to  sow  lettuce  seed,  at  this  season  of  the  year,  in  rows 
where  the  plants  are  to  grow,  and  not  transplant,  because  the  lettuces  are 
very  likely  to  run  quickly  to  seed. 

Leek, — ^This  time  of  year  is  about  the  best  season  to  sow  seed  largely  of 
leeks.  Prepare  a  seed-bed  and  sow  in  rows.  When  the  plants  are  abont  6 
or  8  inches  in  height  they  may  be  transplanted  to  a  bed  made  exceedingly 
rich  with  good  farm-yard  manure.  Make  shallow  trenches  and  plant  in  rows 
about  18  inches  apart,  the  leeks  to  stand  about  9  inches  from  each  other. 
Water  and  liquid  manure  will  be  needed  often  if  it  is  desired  to  grow  the 
best  of  plants. 

Feas, — In  cool,  moist  climates  sow  a  few  rows  of  this  excell^it  yegetable. 
Prepare  the  ground  well,  and,  if  it  is  poor,  apply  a  good  deal  of  farm-yard 
manure. 

Badish, — Sow  a  little  seed  occasionally  to  keep  up  a  supply. 

Sea  Kale, — Sow  a  little  seed  in  a  seed-bed  ^d  afterwards  transplant  the 
seedlings,  just  as  cabbages  are  planted,  to  well-manured,  deeply-prepared 
ground;  when  the  plants  attain  a  good  size  they  need  to  be  covered  and 
blanched,  and  for  this  purpose  special  kinds  of  pots  are  made,  but  dead 
leaves,  manures  with  plenty  of  straw,  boxes,  or  something  to  keep  the  light 
away  &om  the  plants,  will  ^iswer. 

Spinach, — Sow  seed  in  drills  in  rich,  rather  moist,  but  well  drained  soiL 
Let  the  drills  be  about  18  inches  apart,  and  when  the  seedlings  appear,  thin 
them  out  well.     This  is  a  very  gooa  vegetable  and  well  worth  growing. 

Shallots  and  Qarlic. — Plant  out  in  drills  about  one  foot  apart  as  much  of 
this  useful  vegetable  as  is  likely  to  be  required.  The  bulbs  or  cloves  can  b^ 
purchased  from  any  seedsman.  Dig  the  ground  deep  and  manure  it  well. 
When  planting  just  press  the  bulb  firmly  into  the  soil.  Keep  the  plants 
free  from  weeds  as  they  grow.  Oarlic  may  be  planted  out  in  the  same  way 
as  the  above,  taking  care  to  divide  the  bulbs. 

Note. — The  month  of  March  i«  probably  the  best  time  of  year  to  strike  cuttiags  ol 
plants  for  the  flower  garden.  The  ripe  well-matured  cuttines  of  roses  will  strike  readilj. 
This  is  a  good  time  to  sow  seeds  of  annuals,  which  if  raised  now  and  planted  oat  before 
the  winter  will  flower  very  early  in  the  spring. 
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The  notes  which  appeared  in  the  last  number  of  the  Gazette  for  the  month 
of  February  are  generally  applicable  to  March  as  well,  especially  as  regards 
tie  care  to  be  taken  with  the  gathering,  grading,  packing,  and  marketing  of 
the  fruit,  as  the  disposing  of  tne  fruit  will  constitute  a  large  portion  of  the 
orchard  work  for  the  month.  The  bulk  of  the  fruit  to  be  marketed  will 
consiflt  of  apples,  pears,  late  peaches  and  plums,  and  passion-fruit.  During 
the  month  the  most  of  the  later  varieties  of  apples  will  be  gathered  in  the 
coast  district,  and  as  they  are  not,  as  a  rule,  as  good  keepers  as  the  same 
▼arieties  grown  in  the  colder  parts  of  the  Colony,  they  should  be  sold  when 
gfttbered,  being,  however,  allowed  to  thoroughly  ripen  on  the  trees.  During  thii 

Cent  season  a  large  quantity  of  very  unripe  truit — ^totally  unfit  for  selling — 
been  sent  to  the  Sydney  markets,  and,  at  the  same  time,  there  haa  been  a 
large  quantity  of  over-ripe  fruit,  which  is  often  almost  as  worthless,  ajs  it 
wiU  not  stand  handling.  Until  our  fruit-growers  learn  what  to  pick,  and 
how  to  pack  it,  and  thoroughly  realise  the  immense  importance  of  sefiding 
tiieir  fmit  to  market  in  such  a  manner  as  to  arrive  in  the  best  condition^ 
and  when  opened  to  show  to  the  best  advantage,  it  will  be  impossible  to 
obtam  satisfactory  prices ;  and  it  is  very  unfair  for  them  to  throw  the  whole 
blame  of  the  unsatisfactory  prices  on  the  commission  merchants  when  the 
frait-growers  are  often  the  ones  to  be  most  blamed.  Even  in  a  glutted 
market,  good  fruit,  arriving  in  good  condition,  has  been  fetching  very  satia- 
factory  prices,  whereas  rubbish  has  been  hard  to  get  rid  of  at  any  price. 

In  the  colder  districts  many  of  the  mid-season  apples  and  pears  will  be 
gathered,  but  it  is  not  advisable  to  gather  the  late  varieties  for  storing  till 
they  are  thoroughly  developed,  as  if  gathered  when  immature  they  will 
ahrivel  with  keeping,  and  will  not  develop  their  full  flavour.  "With  pears, 
however,  this  does  not  hold  good,  as  no  pear  should  be  allowed  to  ripen  on 
the  tree.  The  exact  state  at  which  pears  should  be  withered  varies  with 
<Kfferent  varieties,  but,  generally  speaking,  it  is  when  the  pear  is  fully  'de- 
Tdoped — has  lost  its  woody  taste — and  has  developed  sufficient  sugar  to  per- 
fect its  ripening  when  gathered.  The  exact  state  can  only  be  learnt  by 
actual  experience,  on  account  of  the  variation  in  the  ripening  of  different 
Tarietiea. 

The  codling  moth  will  still  require  looking  after,  and  the  bands  should  be 
removed  at  least  twice  during  the  month,  and  the  worms  destroyed.  After 
tiiis  month,  however,  it  is  not  likely  that  any  moths  will  hatch  out  for  the 
season,  so  that  the  bands  pan  be  left  on  the  trees  till  all  the  fruit  has  been 
gathered,  when,  being  no  more  required  for  the  season,  they  should  be  taken 
off  and  destroyed. 

Keep  the  orchard  clean  during  the  month  by  the  use  of  the  cultivator. 
Xo  one  can  afford  to  grow  weeds  in  an  orchard,  as,  besides  forming  a  harbour 
for  an  kinds  of  insect  and  fungus  pests,  they  are  depriving  the  soil  of  the 
food  required  by  the  trees,  and  in  a  dry  time  every  weed  is  a  pump  taking 
water  out  of  the  soil,  which  is  often  badly  wanted  by  the  tree  itself,  especially 
in  badly-cultivated  and  undrained  land. 
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The  Disc  Chuek. 

The  Temarkable  results  reported  in  English  agricultural  papers  achieved  by 
means  of  the  "  New  Era  "  disc  chum  nave  been  fully  sustained  at  a  trial 
which  was  held  under  the  auspices  of  the  Department  of  Agriculture  on  the 
11th  instant.  Probably  the  most  remarkable  characteristic  of  this  chum  is 
the  simplicity  of  its  construction.  It  consists  of  a  flat-sided  box  with  a 
circular  bottom.  A  multijplying  gear  is  fitted  outside  the  box,  which  works 
at  great  speed  the  only  inside  fitting — a  plain  wooden  disc.  The  only 
covering  is  a  narrow  lid  with  rather  deep  projecting  sides  just  covering  the 
disc  as  with  a  hood,  and  there  being  openings  in  either  side  of  this  cover  the 
entire  process  can  be  watched  by  the  person  working  the  chum.  The  cream, 
being  of  a  sticky  nature,  adheres  to  the  disc,  whicb  being  revolved  at  great 
speed  dashes  the  cream  into  the  hood  and  against  the  sides  of  the  chum. 
This  perfectly  aSrates  the  cream,  and  the  churn  being  open  at  the  top  all  bad 
gases  escape  at  once  instead  of  being  re-churned  into  the  butter.  When 
the  cream  gets  quite  thick  and  the  butter  globules  are  almost  readv  to  break, 
a  little  water  is  added  by  means  of  a  syringe,  which  washes  out  tLe  comers 
and  sides  of  the  churn,  so  that  the  whole  of  the  cream  comes  into  the 
churning  operation.  When  the  butter  breaks,  more  cold  water  is  added,  and 
a  few  turns  of  the  handle  are  given.  The  buttermilk  is  turned  off"  by  simply 
removing  a  wooden  plug  from  the  lowest  point  of  one  side  of  the  chum,  the 
plug  being  then  replaced  and  the  chum  filled  with  cold  water,  according  to 
the  judgment  of  the  operator.  About  two  minutes'  fast  churning  in  both 
directions  is  given ;  the  water  is  then  thrown  off,  and  the  butter  is  then 
ready  for  brining,  which  is  accomplished  in  the  same  manner  as  the  washing. 
The  nood  is  then  removed  and  swilled  out  witb  cold  water,  the  chum  is 
filled  up  with  cold  water,  which  is  then  drawn  off,  and  the  butter  is  removed 
with  a  scoop.  Then  follows  one  of  the  most  interesting  portions  of  the 
operation  : — ^The  butter  which  was  removed  from  the  chum  is  placed  in  a 
utensil  called  a  dryer.  This  consists  of  a  drum  with  perforated  zinc  sides 
lined  with  butter-cloth  and  wooden  top  and  bottom,  one  removable.  This 
drum  fits  on  to  the  axle  from  which  tne  disc  is  removed,  and  is  whirled 
rapidly  by  means  of  the  same  gear  until  moisture  ceases  to  fly  off.  The 
diyer  is  tnen  removed  from  the  churn,  and  the  butter,  with  the  ^ins  intact, 
is  ready  to  be  made  into  pats  for  sale  without  any  further  working. 

On  the  occasion  above  referred  to  two  trials  were  made  in  the  presence 
of  Mr.  W.  S.  Campbell  and  several  officers  of  the  Department  of  Agricul- 
ture, Mr.  Angus  Mackav,  of  the  Technical  Education  Branch,  and  several 
Press  representatives.     The  site  of  the  operations  was  in  the  rear  of  the 
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offices  of  the  Department  of  Agriculture  in  Macquarie-street,  the  chum 
l)eing  fitted  up  under  a  corrugated-iron  shed,  where  the  temperature  ranged 
from  87  to  92  degrees  (P.)  Two  tests  were  carried  out.  The  first  was  with 
8  quarts  of  cream  (the  quantity  for  which  the  chum  used  was  intended),  at 
a  temperature  of  72  degrees.  The  butter  came  in  2\  minutes.  This  was 
not  put  into  the  dryer,  owing  to  its  being  somewhat  overchurned.  In  the 
second  test  nearly  10  quarts  of  cream  were  used.  This  was  put  in  the  chum 
at  a  temperature  of  55  degrees,  and  the  butter,  which  was  rather  longer  in 
coming,  came  at  60  degrees.  It  was  a  mass  of  golden  globules,  and  hroke 
with  a  perfect  grain.  On  being  removed  from  the  chum  it  was  placed  in 
the  dryer,  and  within  15  minutes  was  turned  with  texture  and  grain 
animpsured  and  ready  to  be  made  into  pats  for  sale.  It  is  not  considered 
necessary  to  expatiate  upon  these  facts,  which  speak  for  themselves ;  and 
Messrs.  Lassetter  <&  Co.  are  to  be  congratulated  on  their  promptness  to 
secure  the  Australian  agency  for  this  valuable  improvement  in  butter- 
making  appliances. 


A  Simple  and  Efficacious  Codling-moth  Trap. 

At  a  recent  meeting  of  the  Pomological  Committee  of  the  Department 
of  Agriculture  a  very  simple  and  efficacious  codling- moth  trap  was  submitted 
by  Mr.  Morgan,  of  Goulburn,  one  of  the  members  of  the  Committee,  and 
was  very  favourably  commented  upon.  The  trap  consists  of  two  pieces  of 
i-inch  deal,  about  4  inches  broad  and  16  to  18  inches  long,  hinged  together 
at  one  end  with  a  strip  of  zinc,  so  as  to  allow  the  two  pieces  to  be  folded 
togetiier  or  opened  easily.  A  piece  of  thick  brown  paper  is  placed  between 
the  two  pieces  of  board,  which  are  then  tied  together  by  a  piece  of  string 
at  the  unhinged  ends.  The  trap  is  now  ready  for  use,  and  is  stood  at  the 
foot  of  the  tree,  care  being  taken  that  all  other  shelter  in  the  shape  of  loose 
bark,  Ac,  is  first  carefully  removed,  when  all  the  larv©  of  the  moth,  when 
folly  developed  and  looking  for  a  place  in  which  to  pupate,  will  take  refuge 
between  the  boards  of  the  trap,  and  1  hey  may  then  be  easily  destroyed.  From 
one  of  the  traps  exhibited  Mr.  Morgan  has  taken  this  season  as  many  as 
eighty  larvae  of  the  moth  in  three  days,  and  when  opened  before  the  meeting 
the  two  traps  must  have  contained  fully  100  fully-developed  larvse.  An  im- 
provement m  the  trap  was  suggested  by  replacing  the  zinc  hinges  by  leather 
ones.  The  easiest  way  to  destroy  the  larvae  caught  in  the  traps  is  to  place 
the  traps  bodily  in  boiling  water.  The  larvae  should  not  be  crushed  and 
allowed  to  remain  in  the  trap,  as,  if  so,  the  traps  will  become  surfeited  with 
«nall  ants,  which  will  prevent  any  more  larvae  from  taking  shelter  in  the 
trap.    The  traps  should  be  examined  every  three  to  five  days. 


The  Tobacco  Trade. 

ly  view  of  the  recommendations  bv  Departmental  experts  that  New  South 
Wales  tobacco-growers  should  look  to  the  European  markets,  the  annexed 
table  of  current  prices  in  London  is  extracted  from  the  Tobacco  Trade 
Bevietc,  of  1st  November,  1893.  This,  of  course,  shows  the  trade  actually 
done,  and  may  therefore  be  taken  as  a  fair  indication  of  what  growers  may 
expect  to  realise  for  suitable  leaf,  freight,  &c.,  being  duly  allow^  for. 
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PRICE  CURRENT. 

London,  31  October,  1893. 
The  following  prices  are  quoted  subject  to  duty,  and  are  from  the  latest  actual  market 
sales : — 


Prices  this  day. 

Prices  at  the  same  period 
on892. 

' 

8.  d. 

s. 

d. 

8. 

d. 

8.    d. 

Virginia  leaf,  ordinary  and  faded    ... 

"^ 

part  dark  and  sweet...  • 
]]ne  dark  and  sweet ... 
ordinary  sound 

■ 

0    6 

to 

1 

3 

0 

4 

to 

1    2 

middling         ...        ... 

J 

fine  and  spinning 

fine  bright      

Virginia  stenmied,  ordinary  faded  ... 

0  10 

»> 

1 

3 

0 

8i 

1    4 

V 

common  (short).. 

\ 

0    6 

»> 

0  10 

0 

6 

0  10 

middling 

J 

fine        

0  11 

» 

1 

1 

1 

0 

1    4 

Western  leaf,  ordinary         

middling        

0    4 

>> 

0 

7 

0 

4 

0    7 

fine      

0    7J 

>> 

0  10 

0 

7i 

0  10 

Western  stemmed,  common 

middling 

i 

0    41 

If 

0 

8 

0 

6 

0    8 

fine         

... 

0    8 

i> 

0  10 

0 

9 

0  10 

Ohio  leaf,  scrubs 

... 

0    4 

>i 

0 

7i 

0 

5 

0    7i 

leafy  brown          

... 

0    8 

i» 

0  10 

0 

8 

0  10 

coloury  and  leafy 

0  10 

i> 

0  11 

0  10 

0  11 

yellow        

0  Hi 

» 

1 

1 

0 

Hi 

1    1 

Columbian  and  Ambalema 

... 

0    2 

«> 

2 

0 

0 

2 

2    0 

Dutch  and  German     

... 

0    4 

)> 

1 

4 

.     0 

4 

1    4 

Esmeralda        

... 

0  10 

}) 

1 

6 

0  10 

2    0 

Sumatra           

... 

1     0 

}> 

6 

6 

1 

0 

4    0 

Turkey 

... 

0    5 

}> 

0 

9 

0 

6 

0    9 

Greek 

... 

0    3 

>i 

0 

5 

0 

3 

0    5 

Negrohead  and  Cavendish    

0    7J 

>»^ 

1 

4 

0 

7i 

1    4 

Havana 

1    4 

>» 

3 

0 

1 

4 

0    0 

Cuba  and  Yara 

,, 

1    0 

9» 

2 

0 

1 

0 

2    0 

Algerian           

... 

0    0 

f» 

0 

0 

0 

0 

0    0 

Java      

0    5 

»i 

0 

9 

0 

5 

0    8 

China 

*•• 

0    3i 

»> 

0 

7 

0 

4 

0    6i 

Japan    

... 

0    6 

1i 

0 

8J 

0 

5 

0    6 

Japan  Cigar     

... 

0    5 

>» 

0 

6 

0 

6i 

0  10 

Seed  leaf          

•  •. 

0    4 

}» 

1 

1 

0 

4 

1    1 

Manilla  leaf     

... 

0    9 

|> 

3 

0 

0 

9 

3    0 

Mexican           

,, 

0    7 

)> 

5 

0 

0 

7 

5    0 

Paraguay         ...         

Stalks,  duty  paid       

... 

0    3 
0    0 

>l 

0 
0 

0 
0 

0 
0 

3 
0 

0    0 
0    0 

Smalls 

... 

0    0 

>9 

0 

0 

0 

0 

0    0 

Havana  Cigars           

... 

8    0 

}f 

40 

0 

8 

0 

40    0 

Manilla  Cigars  and  Cheroots 

... 

4    0 

)» 

6 

6 

4 

0 

6    6 

Duties. 
Tobacco  Manufactured,  viz.  : — 

Cigars the  lb.  5s. 

Cigarettes      the  lb.  48. 

Cavendish  or  negrohead      thelb.  48.  6d. 

Cavendish  or  negrohead  manufactured  in  bond the  lb.  48. 

Other  manufactured  tobacco  the  lb.  4e. 

Snuff  containing  more  than  13  lb.  of  moisture  in  every  100  lb. 

weight  thereof the  lb.  38.  9d. 

Snuff  not  containing  more  than  13  lb.  of  moisture  in  every  100 

lb.  weight  thereof        the  lb.  48.  Sd. 
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Tobacco  Unmaniifactared,  viz.  : — 

Containing  10  lb.  or  more  of  moisture  in  every  100  lb.  weight 

thereof the  lb.  38.  2d. 

Containing  lees  than  10  lb.  of  moisture  in  every  100  lb.  weight 

thereof the  lb.  Ss.  6d. 

The  American  tobaccoea  are  those  which  commence  the  list,  as  far  down  as 
''Ohio  leaf,  yellow,"  the  range  being  from  dark  to  bright.  White  Burlej 
and  Yellow  Prior,  seeds  of  which  hare  been  distributed  by  the  Department, 
srethe  sorts  from  which  "  bright "  tobaccoes  are  hoped  to  be  derived.  While 
on  tie  subject  of  prices  it  is  interesting  to  note  that  7id.  per  lb.  has  recently 
been  obtained  in  Sydney  for  Tumnt  leaf,  which  is  not  actually  superior  to 
the  ordinary  bulk  of  Tumut  tobacco,  except  as  regards  sorting  and  prepara- 
tion for  market. 
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Society. 

Wollongong  A^cultural  Society 

Berry  A.  and  3.  Society 

Gosf ord  A.  H.  and  I.  Association 

Luddenham  A.  and  H.  Association  

Manning  River  (Taree)  A.  and  H.  Association  ... 

Shocdhaven  A.  and  H.  Association  

Lithgow  A.  H.  and  P.  Society      

Tumut  A.  and  P.  Association        

Marulan  P.  A.  H.  and  I.  Society 

Kangaroo  Valley  A.  and  H.  Society        

Candelo  Agricultural  Association 

TenterfieldP.  and  A.  Society       

Port  Macquarie  Agricultural  Society       

Lismore  Agricultural  Society        

Berrima  District  (Moss  Vale)  A.  H.  and  I.  Society 

Kepean  District  A.  H.  and  I.  Society     

Bega  A.  P.  and  H.  Society 

Upper  Murray  and   Tumberumba  P.    and  A. 

Association 
Armidale  (New EnffUuid)  A.  and  P.  Association  ... 
The  Royal  Agricultural  Society  of  New  South 

Wales      

Castle  Hill  A.  and  H.  Society 

Walcha  P.  and  A.  Association 

Gundagai  P.  and  A.  Society 

Namoi  P.  A.  and  H.  Association  ... 

Dubbo  P.  A.  and  H.  Association  ... 

Warialda  P.  and  A.  Association    ... 

Mudgee  Agricultural  Society 

Macle^  (Kempsey)  A.  and  H.  Association 

Upper iManning  (Wingham)  A.  and  H.  Society... 

Forbes  P.  A.  and  H.  Association 

Northern  (Singleton)  Agricultural  Association  ... 


Seoretaiy. 
J.  A.  Beatson 
A.  J.  Colley 
H.  S.  Berenge 
K.  Campbell 
W.  Plununer 
R.  Leeming 
Dr.  M.  Asher 
W.  H.  Bridle 
H.  Morico 
H.  Joyce  ... 
C.  H.  Brooks 
J.  Harker 
A.  E.  Pountner 
C.  S.  Connor 
James  Yeo 
A.  Baker  ... 
A.  P.  Wilson 


W.  Willans 

W.  H.  Allingham 


F.  Webster 

F.  H.  G.  Rogers, 
H.  Chapman 

W.  E.  Kyle 
T.  Riddle... 

G.  H.  Taylor 
W.  B.  Geddes 
J.  M.  0)x 

H.  R.  Gray 
P.  Doust  ... 
W.  G.  Dowling 
C.  Poppenhagen^ 


Bate. 
Jan.  31,  Feb.  1. 
Feb.  6,  7,  8. 

,.      9,10. 

„    13,14. 

,,      14,  15. 

„     15,16. 

„     15,16. 

,.     27,28. 

,.     23. 

,,     25,26. 

,,     27,28. 

„     27,28,  Mar.  1. 

„     28,  Mar.  1. 

„     28,  Mar.  1,  2. 
Mar.  1,  2,  3. 

M     1.  2,  3. 

„     7,8. 

13,  14. 
20,  21,  23. 

„     21  to  27. 

»     26,27. 
April  4,  5. 

„      5, 6. 

„      11,  12. 

„      24,  25,  26. 

»      26, 27. 

„      26, 27. 
May  9,  10,  11. 

„      16,  17,  18. 
Aug.     9,  10. 

„      15,  16. 


N.B. — Secretaries  will  greatly  oblige  by  giving  the  Department  early  intimation  of  the 

dates  nxed  for  Shows. 


[2  plates.] 


By4ney:  Charles  Potter,  Government  Printer.— 1894. 
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Useful  Australiaij  Plaijts. 


By  J.  H.  MAIDEN, 

Consultiiig  Botanist. 


No.  7. — ^The  Blackwood  or  Mudgerabah. 

{Acacia  melanoxylon^  E.  Br.) 

Other  Vernacular  Name9, — It  is  called  "  blackwood"  on  account  of  the  very- 
dark  colour  of  the  mature  wood.  In  Captain  P.  P.  King's  work,  Allan 
Cunningham  refers  to  it  as  the  "  blackhearted  wattle"  or  "  native  ash."  It  is 
also  called  "lightwood"  in  Tasmania,  Victoria,  and  southern  New  South 
Wales,  but  the  origin  of  the  term,  even  amongst  many  people  who  use  it,  is 
not  always  clear.  An  explanation  often  given  is  that  siuce  the  great  majority 
of  the  useful  timbers  of  Australia  and  Tasmania  are  heav}%  the  name  is  simply 
to  draw  attention  to  its  comparative  weight.  This  explanation  is,  however, 
untenable.  The  blackwood  has  rather  a  wide  sapwood,  up  to  4  inches,  and 
this  is  very  light  in  colour — almost  white ;  so  that,  on  removing  the  bark  from 
a  blackwood,  a  man  would  at  once  come  across  this  very  light-coloured  wood, 
hence  the  name  "  lightwood" ;  and  this  is  how  »good  many  people  explain  it.  I 
think, however,  the  explanation  simply  is  that  pale-coloured  blackwood  is  called 
lightwood.  A  blackwood  which  has  grown  rapidly  has  often  timber  paler 
in  colour  and  more  porous  than  the  standard  blackwood,  and  would  be 
called  lightwood.  Anyho\V'  the  fact  remains  that  blackwood  and  lightwood 
are  absolutely  identical  from  the  botanical  standpoint,  and  differ  only  on 
account  of  differences  in  soil  and  climate.  While  on  the  subject  of  the  pale 
sapwood,  years  ago,  an  old  man  in  the  Braidwood  district  displayed  great 
nkill  in  cutting  it  into  very  thin  strips,  which  he  used  to  fashion  into  baskets 
of  various  kinds,  and  these  had  a  ready  sale.  The  old  man's  knife  was  made 
of  hoop-iron,  and  no  one  seemed  to  be  able  to  imitate  him  in  making  such 
excellent  basket  material.  The  species  has  also  been  sent  as  "  bastard  myall" 
from  Port  Stephens  and  Q-len  Innes,  and  as  hickory  from  the  southern  parts 
of  this  Colony.  It  probably  bears  other  local  names.  North  of  the  Clyde 
River  people  are  ignorant  of  the  identity  of  the  tree  with  the  blackwood  of 
Tasmania  and  Victoria,  and  hence  do  not  employ  that  term  to  designate  it. 

Aboriginal  Names. — "  Mootchong"  of  the  Ja-jow-er-ong  tribe,  Victoria » 
and  Mooeyang  or  Moeyang  of  the  Tarra  blacks.  "  Mudgerabah"  is  an  old 
aboriginal  name  in  northern  New  South  Wales,  and  is  theoiame  by  which 
the  tree  is  generally  known,  at  the  present  day,  in  New  England. 

Botanical  name, — Acacia,  from  ac,  a  point  (Celtic),  or  akazOyl  sharpen, 
(Greek),  as  many  of  the  species  are  furnished  with  spines.  Spines  arc, 
however,  the  exception  in  Australian  species.  Melanoxylon;  this  is  from  two 
Greek  works  signifying  "  black  wood,"  and  Robert  Brown,  the  botanist,  who 
adopted  this  designation,  simply  translated  the  commonly  accepted  colonial 
name. 
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Exudation, — Many  of  our  Acacias  yield  gums,  but  I  have  never  seen  gum 
on  a  blackwood,  although  I  have  carefully  looked  for  it  in  different  parts  of 
New  South  Wales  and  Victoria,  and  upon  trees  growing  under  widely 
different  circumstances. 

BarJe. — The  bark  of  this  valuable  ttmber-tree  has  usually  gone  to  waste 
after  the  wood  has  been  obtained  from  the  logs.  Baron  Mueller  says:  "  The 
bark  is,  however,  rich  in  tannic  acid,  and  ought  not  to  be  left  unutilized, 
though  no  trees  of  this  species  should  be  sacrificed  for  their  bark  alone." 
This  may  be  true  as  regards  Victorian  trees,  but  I  have  not  seen  any  New 
South  Wales  blackwood  barks  of  much  value.  One  from  an  oldish  tree  from 
Monga,  near  Braidwood,  yielded  1112'  per  cent,  of  tannic  acid,  and  20*63 
per  cent,  of  extract.  This  is  the  only  specimen  1  have  subjected  to  chemical 
analysis,  but  I  have  roughly  tested  other  barks  of  the  same  species,  and  am 
inclined  to  think  that  blackwood  bark  is  very  inferior  for  the  purposes  of  the 
tanner. 

Timber, — ^This  is  considered  by  some  people  to  be  the  most  valuable  of 
Australian  timbers.     Perhaps  this  is  a  bold  claim  to  make,  bearing  in  mind 
the  high  merits  of  such  timbers  as  ironbark  and  red  cedar,  but  it  is  undoubtedly 
a  timber  of  the  highest  class,  happily  combining  an  ornamental  character 
with  great  strength.     It  is  liard  and  close-grained,  and  is  much  valued  for 
furniture,  billiard-tables,  cabinet-work,  picture-frames,  gun-stocks,  walking- 
sticks,  crutches,  tool-handles,  railway  and  other  carnages,  boat-building 
(stem  and  stem-posts,  ribs,  rudder),  naves  of  wheels,  parts  of  organs,  piano- 
fortes (sound-boards  and  actions),  and  many  other  purposes  too  numerous 
to  individualise.     Blackwood  is  strikingly'  like  American  walnut  in  most 
respects,  in  fact  the  former  is  probably  often  substituted  for  the  latter  with- 
out the  purchaser  being  any  the  wiser,  the  incentive  being  that  walnut 
brings  about  a  shilling  a  foot,  end  blackwood  about  a  fourth  of  that  price  in 
the  Sydney  market.   If  blackwood  be  treated  with  lime  water  or  potash,  the 
deception  will  be  complete.    Blackwood  is  pushing  itself  forward  on  its  own 
merits,  but  it  has  to  fight  against  a  good  deal  of  the  prejudice  which  is  shown 
to  colonial  timbers,  largely  caused  by  unseasoned  timber  having  so  often  been 
supplied.     The  similarities  of  walnut  and  blackwood  are  not  confined  to 
outward  appearance,  for  their  properties  appear  much  the  same.     Hence  a 
knowledge  of  the  many  uses  to  wnich  the  former  timber  is  put  is  useful 
as    a  guide  to  the  capabilities  of    our  blackwood.      A  good  deal  of  it 
possesses  a    "broken    grain"    and   satiny  lustre  which  are    exceedingly 
ornamental.     Nothing,  in  my   opinion,  resembles    the    figure    of    picked 
samples  so    strongly   as    the    South  African  mineral  crocidolite,  which, 
as    is    well    known,    has    a    characteristic    and    beautiful    appearance. 
The  figured  wood  is  cut  into  veneers.     It  takes  a  fine  polish.      It  is  an 
excellent  wood  for  bending  under  steam.  It  requires  fair  play  in  the  matter 
of  seasoning,  and  will  well  repay  any  reasonable  care  expended  on  it.    A 
drawback  to  this  valuable  timber  is  that  it  does  not  take  the  glue  as  well  as 
many  others.    Eosewood  behaves  similarly  to  glue ;  I  do  not  know  the  reason 
of  this,  it  may  be  from  the  presence  of  oil-cells.    It  was  largely  used  for 
oil-casks,  chiefly  for  the  Hobart  whaling  trade.    The  lightwood  was  chiefly 
used  for  this  purpose.  As  regards  its  use  for  wine-casks,  Mr.  Thomas  Hardy, 
of  Adelaide,  has  pointed  out  that  this  timber  is  open  to  the  objection  that 
it  leaks  through  the  pores  when  sawn,  but  it  is  tight  when  split  on  the 
quartec.     As  a  charcoal  wood,  its  charcoal  burns  with  intense  heat,  but 
almost  as  fast  without  blowing  as  it  does  with,  which  is  of  course  objected 
to  by  blacksmiths.    Blackwood  is  not  proof  against  white  ants.    Its  specific 


Digitized  by 


Google 


JIs^ul  AmBtraUan  Plant$.  ISl 

^Titjr,  aecording  to  Baron  von  Mueller,  w  from  '664  to  '777,  f.*.,  the 
wwght  of  a  cubic  foot  of  the  diy  timber  varies  between  41  and  48  lb.  Mr. 
Gamble  gives  the  weight  per  cubic  foot  -of  an  Indian  grown  specimen  at 
36  lb.,  and  states  that  it  was  cut  from  a  tree  twtoty  years  old,  and  90  feet 
Ugfa,  which  gave  a  plank  2  feet  broad ;  but  in  India  it  appears  to  lack 
density  and  deteriorates  in  value.  It  is  a  wood  much  appreciated  by  the 
Victonan  blacks.  Por  instance,  the  Tarra  blacks  used  to  make  their 
molgas  or  club-shields  of  it,  their  throwing  sticks  (for  propelling  spears), 
and  their  "  lil  lil,"  a  curved  fighting  weapon  with  a  knob.  Following  is  a 
report  by  Mr.  Allen  Bansome  on  some  samples  of  this  timber  sent  from 
Victeria  to  the  Colonial  and  Indian  Exhibition  : — **  Samples  of  both  old  and 
jcrang  trees  were  sent  for  trial.  The  former  were  made  into  joiners' 
specimens,  the  latter  into  casks.  The  figure  of  the  old-growth  wood  is  very 
fiiie,  and  the  surface  left  by  the  cutters  was  aH'that  could  be  desired.  The 
casks  proved  a  complete  success.  The  wood  has  already  been  imported  into 
England  in  small  quantities,  and  sold  at  prices  from  2s.  to  38.  per  cubic 
foot."  I  quote  descriptions  of  Tasmanian  wood  by  the  same  authority,  as, 
«nce  we  look  forward  to  an  increasing  trade  in  colonial  timbers  with  the 
Fnited  Kingdom  and  the  Continent  of  Europe,  a  report  by  a  well-known 
English  expert  has  peculiar  value. 

"  Blackwood, — A.  sound,  mild  working  timber  of  a  brownish  colour,  closely 
«triped  with  streaks  of  various  shades  of  reddish-brown,  and  frequently 
crossed  by  diagonal  marks  of  a  light  golden  colour.  The  more  ornamental 
lo^  of  this  wood  are  exceedingly  beautiful,  and  should  fetch  a  high  price  in 
this  (London)  market,  where  they  could  be  used  to  advantage  in  place  of  the 
best  Honduras  mahogany,  while  the  less  ornamental  logs  would  serve  for  the 
lugher  class  of  joinery  work,  such  as  counter  and  shop  fittings.  The  younger 
growth  is  well  suited  for  cooperage  work,  and  a  barrel  made  from  one  of  the 
pieces  submitted  for  trial,  before  being  artificially  seasoned,  is  still  quite 
tight,  and  shows  no  sign  of  shrinkage. 

"  Ughttcood, — ^This  is  an  inferior  description  of  blackwood,  from  which  it 
differs  mainly  in  being  of  a  lighter  colour,  and  having  a  somewhat  more  open 
grwn.  Althougli  it  will  not  compete  with  the  blackwood  for  highly  orna- 
mental cabinet  work,  it  can  be  used  in  the  place  of  cheap  mahogany  for  ward- 
robe backs  and  other  similar  work." 

It  will  be  observed  that  most  of  the  reports  on  the  utility  of  this 
timber  refer  to  Tasmanian  and  Victorian  wood.  This  is  because  the 
occurrence  of  blackwood  in  New  South  Wales  is  known  to  very  few 
people,  whereas,  as  is  stated  in  the  proper  place,  it  is  very  widely 
distributed  in  this  Colony,  although  usually  looked  upon  as  some  other 
timber.  In  sending  a  New  South  Wales  specimen  for  identification,  Mr. 
Tan  Weenen,  of  G-unnedah,  writes  to  the  Department: — "It  is  only 
lately  that  it  has  been  brought  to  the  saw-mills  at  Boggabri,  and  the  sawyers 
do  not  know  it.  It  grows  in  this  district,  and  is  being  used  by  coachmakers 
and  cabinet-makers,  who  speak  very  highly  of  it."  Neither  do  the  saw- 
millers  in  the  Eiehmond  River  district  know  anything  about  it.  There  it  is 
chiefly  cedar,  pine,  hardwood,  the  changes  being  rung  on  these  three 
indefinitely.  Beyond  these,  little  is  locally  known  of  colonial  timbers. 
Strange  to  say,  that  while  the  timber  is  highly  spoken  of  in  the  southern 
localities  of  ^ew  South  Wales  I  have  mentioned  below,  it  is  hardly  ever 
Qted.  Now  this  does  not  indicate  that  it  is  of  little  value,  as  some  cynics 
who  delist  to  sneer  at  native  timbers  infer,  but  simply  that  the  public  in 
^  district  are  not  yet  alive  to  its  value,  and  shippers  are  ignorant  of  its 
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occurrence  in  the  particular  locality.  In  a  sparsely  populated  district  the 
local  demand  for  even  a  popular  timber  will  be  readily  satisfied,  but  when 
we  consider  the  case  of  a  little  knpwn  timber,  users  are  timid  about  giving 
an  order  for  something  of  whose  value  they  are  at  present  ignorant.  Still, 
even  in  the  southern  districts  it  is  worked  up  to  some  extent,  and  it  only 
requires  that  our  people  shall  be  informed  that  they  have  growing  near 
them  the  true  blackwood  for  them  to  use  it  a  good  deal  more.  I  know  of  a 
Braidwood  tradesman  who  has  made,  for  many  years,  articles  of  the  local 
blackwood.  His  work  has  a  deservedly  good  reputation,  and  he  does  not 
make  chests  of  drawers,  secretaires,  plate-chests,  &c.,  out  of  a  timber  of 
whose  value  he  has  any  doubt.  I  know  of  another  tradesman  at  Delegate 
who  used  to  make  beautiful  gun-stocks  of  it.  The  price  he  gets  for  his  gun- 
stocks  is  so  high  that  I  am  afraid  to  mention  it,  as  everybody  mayturn  to 
gun-stock  making.  Another  tradesman  uses  it  for  buggy  naves.  He  from 
time  to  time  goes  out  and  cuts  down  a  fair-sized  tree,  lets  it  season  outside 
in  the  log,  and  cuts  length  by  length  ofE  as  he  wants  it. 

The  manufacture  of  gun-stocks  from  this  timber  is  a  very  old  industry, 
particularly  in  Tasmania.  I  find  that  in  the  season  1844-5  that  430  gim- 
stocks  were  exported  from  Launceston  to  Great  Britain. 

A  number  of  tests  have  been  made  in  regard  to  the  strength  of  blackwood, 
but  as  it  is  unsatisfactory  to  make  an  abstract  of  experiments  of  this  kind, 
I  give  a  list  of  the  most  important  of  them,  in  order  that  architects, 
engineers,  and  others  interested  may  readily  refer  to  the  originals  : — 

1.  Tests  of  the  timber  experimented  upon  by  the  Victoria  Timber  Board, 

Railway  AVorkshops,  Newport,  Melbourne,  1884. 

2.  Experiments  on  the  tensile  strength  of  a  few  of  the  colonial  timbers. 

F.  A.  Campbell,  in  Proc.  Roy.  Soc,  Vict.,  1879,  p.  6. 

3.  Experiments    on  the  transverse    strength   of  the  wood  of  Acacia 

melanoxylon^  by  Baron  Mueller  and  J.  G.  Luehmann ;  Gat.  Timbers, 
Tech.  Museum,  Melbourne,  1885. 

4.  Australian  Timbers  ;  by  Professor  "VVarren.     An  exhaustive  series 

of  tests  published  under  the  auspices  of  the  X.S.W.  Commission 
for  the  Chicago  Exliibition,  1893. 

The  Mudgerahah  as  a  Shelter-iree, — The  traveller  in  New  England  cannot 
fail  to  notice  a  symmetrical,  umbrageous  tree,  usually  some  40  or  50  feet  in 
height,  with  a  trunk-diameter  of  2  or  3  feet,  and  with  a  great  spread  of  leafy 
branches.  It  has  rough  bark,  and  its  leaves  remind  some  country  people  of 
"  some  sort  of  a  gum-tree. *'  When  in  flower  or  seed  it  will  be  noticed  to 
be  a  wattle.  It  is  found  a  few  miles  from  the  coast,  at  an  elevation  of  about 
2,500  feet  above  sea-level,  and  I  noticed  it  all  over  the  New  England  country, 
even  at  Guy  Fawkes,  the  summit  of  the  Snowy  Range,  and  the  highest  point 
of  New  England.  The  climate  here  is  very  severe,  yet  the  trees  of  this 
Acacia  are  magnificent  specimens,  showing  how  hardy  it  is.  It  is  every- 
where called  Mudgerabah,  and  it  is  about  the  only  tree  that  pastoralists  do  not 
ringbark,  a^  it  gives  a  grateful  shelter  to  the  stock  during  the  summer, 
while,  in  those  districts  where  frosts  occur,  the  cattle  are  found  under  it 
during  the  coldest  nights,  as  the  frost  cannot  penetrate  the  dense  foliatre. 
From  the  aesthetic  point  of  view,  it  is  desirable  that  these  trees  should  be 
conserved,  for  they  are  charming  objects  in  the  landscape,  many  of  them 
being  as  nearly  symmetrical  as  it  is  possible  for  a  tree  to  be.  This  tree  is 
none  other  than  the  blackwood.  From  the  point  of  view  of  the  timber- 
getter,  the  trunks  of  the  Mudgerabah  are  usually  too  short,  but  if  it  be 
necessary  to  fell  one,  the  timber  deserves  a  better  fate  than  to  be  utilized  as  fuel. 
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Hize. — In  tlie  southern  mountain  districts,  there  are  many  trees  70  or  80 
feet  in  height,  with  a  stem  diatDoter  of  2  or  3  feet.  The  Mudgerabah,  which 
may  be  taken  as  a  type  of  tbe  northern  New  South  "Wales  form,  is  usually 
40  to  50  feet  high,  and  also  has  a  diameter  of  2  or  3  feet.  In  Tasmania  ancL 
Victoria,  it  is  as  large  and  larger  than  those  in  the  southern  mountain 
districts  of  New  South  Wales. 

Bistribution, — The  black  wood  is  best  known  as  a  Tasmanian  and  Victorian 
tree,  but  it  is  extensively  distributed  in  the  southern  mountainous  districts 
of  New  South  Wales.  It  then  seems  to  skip  over  the  immediate  neighbour- 
hood of  Sydney,  but  reappears  in  the  rising  country  at  the  back  of  Port 
Stephens,  and  is  extensively  distributed  in  the  tableland  of  New  England, 
extending  into  Queensland.  Prom  Port  Stephens  to  Queensland  it  is 
frequently  found  wherever  the  elevation  is  not  less  than  2,500  feet.  What 
its  precise  western  boundary  is  we  do  not  know  at  present,  but  I  have  seen 
it  from  Tenterfield,  Glen  Innes,  Boggabri,  and  near  Armidale.  It  occurs 
abundantly  in  the  Mudgee  District.  It  is  plentiful  in  the  Richmond  River 
District,  occurring  in  places  at  no  great  elevation,  and  at  no  ^reat  distance 
from  the  sea.  As  far  as  southern  New  South  Wales  and  Gippsland  are 
concerned,  the  blackwood  must  be  considered  as  a  mountain  species,  though 
it  occurs  occasionally  in  the  low  coast  land,  but  there  it  never  attains  any  size. 
It  varies  a  good  deal  in  mode  of  growth,  according  to  situation  and  geological 
formation.  In  the  rich  humus  of  the  jungle  of  the  mountain  slopes,  it 
attains  a  height  off  rem  60  to  80  feet,  and  in  Gippsland,  along  the  boundary 
of  New  South  Wales  and  Victoria,  localities  may  be  found  where  it  attains 
a  height  of  120  feet,  and  a  diameter  of  nearly  3  feet.  There,  straight  trunks 
may  be  seen  without  a  limb,  from  60  to  80  feet,  the  timber  quite  sound,  and 
possessing  that  beautiful  dark  colour  whence  the  species  has  denved  its 
popular  as  well  as  its  scientific  name.  When  it  grows  on  high  mountains,  as 
on  the  Delegate  and  Tingiringi  Mountains,  amongst  rocks  and  precipices,  it 
grows  very  gnarled  and  spreading,  from  20  to  40  feet  high,  and  from  1  to  2 
feet  in  diameter,  sending  out  thick,  long,  gnarled,  and  crooked  limbs  quite 
close  to  the  ground.  Mr.  W.  Bauerlen  tells  me  that  on  the  Delegate 
Mountain  he  has  seen  them  as  low  as  1  foot  from  the  ground,  with  the  limbs 
of  great  length,  and  eventually  touching  the  ground.  Those  trees  furnish 
most  beautiful  timber,  as  far  as  grain  and  figure  are  concerned,  but  generally 
not  quite  so  dark  as  the  timber  growing  in  the  rich  soil,  but  the  situations 
are  mostly  inaccessible  to  vehicles  of  any  kind.  As  res:ards  the  southern 
part  of  the  Colony,  the  Clyde  Mountains,  Braidwood,  and  the  Bateman's  Bay 
District,  may  be  considered  the  most  northern  localities  in  New  South  Wales 
for  blackwood  of  commercial  sizes.  From  thence,  it  can  be  obtained  all 
along  the  coast  range  right  down  to  the  southern  boundary,  where,  as  has 
been  already  stated,  it  attains  its  greatest  luxuriance  in  the  brush  country, 
in  common  with  sassafras,  musk,  and  other  well-known  plants.  On  the 
mountains  east  of  Bombala,  Nimitybelle,  and  Cooma,  but  vet  on  the  high 
tableland,  there  is  a  belt  of  forest  fringing  the  Monaro  Plams.  This  forest, 
'where  it  is  intersected  by  its  numerous  creeks,  valleys  and  gullies,  should 
furnish  a  plentiful  supply  of  blackwood.  It  has  been  but  imperfectly  pros- 
pected for  that  valuaole  timber,  yet  plentjr  of  trees  2  feet  and  more  in 
diameter  have  been  seen,  with  trunks  furnishing  logs  from  20  to  40  feet  in 
length.  This  is  a  favourable  locality,  since  carriers  go  from  thence  to  the 
Cooma  railway  station  on  the  west  side,  and  to  the  seaports  of  Merimbula 
and  Twofold  Bay  on  the  other.  The  eastern  mountain  slopes  near  Candelo, 
Colombo,  Bega,  Cobargo,  Tilba  Tilba  (Dromedary),  and  Moruya,  contain 
alto  a  large  supply  of  this  timber. 
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Propagation, — ^From  seed,  which  is  readily  purchaBable.  I  recommend 
this  valuable  tree  to  be  conserved  and  planted  in  the  cooler,  moist  districts 
of  the  Colony,  i.e,,  in  the  coastal  and  dividing-ranges  and  table-lands.  It  is 
also  a  shady,  ornamental  tree,  and  hence  is  often  cultivated  in  Sydney 
gardens.  With  me,  it  has  grown  20  feet  high  in  three  years — healthy,  thick 
foliaged  trees.  This  tree  has  been  extensively  cultivated  in  Madras  for 
revenue  purposes,  but  the  wood  has  been  found  to  possess  there  few  quali- 
ties prized  by  the  cabinet-maker  and  builder.  It  warps  after  many 
months  of  seasoning,  is  not  easily  worked,  and  is  not  as  durable  as  other 
timber  accessible  to  the  residents  of  the  hill  stations.  The  slowness  of 
growth  is  much  against  the  tree,  and  where  it  has  been  tried,  in  two 
instances,  as  an  avenue  tree,  it  has  proved  a  failure.  It  is  liable  to  atUusks 
from  a  mistletoe.  As  a  fuel  tree  it  is  not  prized  so  highly  as  A.  dealbata 
(Silver  Wattle).  The  blackwood  was  introduced  on  the  Nilgiris  in  1840,  and 
is  now  completely  naturalised.  It  is  also  being  grown  on  the  hills  of  the 
Punjaub,  Kumaun,  and  Sikkim,  in  India.  I  am  not  surprised  at  the  want 
of  success  with  this  tree  in  tropical  countries. 

Rfferences  to  plate, — Acacia  melanoxylon — 1.  Leaf  (phyllode)  from  Ballina,  N.S.W. ; 
2.  Leaf  (phjilode)  from  Hobart,  Tasmaoia ;  3.  Flower-bud  (largelj  magnified) ;  4.  Luii- 
vidual  flower  (largely  magnified) ;  6.  Bipe  pod  (without  seeds),  less  than  natiiral  site ; 
6.   Seed,  showing  funicle  twice  encircling  it,  about  natural  size. 


No.  8. — ^A  Speae  or  Corkscrew  Grass. 

(JStipa  setacea,  B.  Br.) 

Vernacular  name. — Owing  to  the  spear-shaped  ripened  seed,  to  which  is 
attached  a  long  awn.  Called  "  Corkscrew  Grass,"  owing  to  the  twisted, 
corkscrew-like  appearance  of  the  lower  part  of  the  awn. 

Botanical  name, — Stipa  setacea  E.  Br.  Stipa,  Latin  for  "  tow,"  in 
allusion  to  the  feathery  awns  of  the  original  species  (S.  pennata).     In  our 

n'es  the  awn  is  naked.  Setacea,  bristly,  in  allusion  to  the  fine  leaves. 
^tacea  is  found  pretty  well  all  over  Australia,  and  hence  it  is  not 
surprising  that  it  varies  a  good  deal.  For  instance,  the  leaves  vary  in  width, 
and  also  in  length,  and  we  have  figured  both  narrow  and  broad-leaved  forms. 
The  genus  Stipa  contains  about  100  species.  Australia  claims  fifteen,  ^ew 
Zealand  two,  one*  of  which  is  also  found  in  Australia,  while  the  others  are 
natives  of  America  and  Asia.  The  United  States  has  twenty-three  species, 
and  some  of  these  have  well  marked  varieties.  In  that  country  they  are  not, 
at  least  at  present,  accounted  of  much  importance  to  the  grazier,  and  no 
experiments  appear  to  have  been  undertaken  to  determine  their  specific 
fodder  value. 

Botanical  description  (Flora  Australiensis,  vol.  vii,  p.  568)  : — 

Stems. — Slender,  1  to  2  feet  hieh,  or  rarely  more. 

LeaveM. — Fine  and  short,  tufted  at  the  baae  of  the  stem.     Those  on  the  stem  few^ 

with  long  sheaths. 
LigtUa. — Elongated,  not  ciliate ;  often  broken  off  from  dried  specimens. 
Panicle. — Loose,  4  to  10  in.  long  ;  glabrous. 
Outer  glumes. — Very  thin,  narrow,  acuminate  ;  4  to  5  lines  long. 
Flowering  glume. — Much  shorter  ;  pubescent  or  villous  ;  entire  at  the  top. 
Awn. — Glabrous  ;  very  fine  ;  1^  to  above  2  in.  long. 
Palea, — As  long  as  the  glume  ;  often  hardened  when  ripe. 

•  Two,  if  S,  peiriei  be  reducible  to  S,  setacea. 
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The  wide  diffasioQ  and  rariability  of  this  grass  have  already  been  alluded 
to.  In  some  forms  the  panicle  is  much  looser  than  shown  in  onr  drawing ;  in 
others,  the  amount  ©f  twist  (**  eorkserewness  '*)  of  the  awn  varies,  and  oth» 
points  of  variation  might  be  mentioned. 

Size  and  habit, — An  erect  growing  grass,  attaining  a  height  of  2  feet  and 
more.  When  old  the  stems  are  sometimes  almost  cane-like,  and  the  roots 
almost  bulbous. 

Value  as  fodder. — Although  this  is  a  rather  coarse  grass,  it  is  useful  on 
account  of  its  drought-resisting  qualities ;  it  is  much  relished  bj  stock  of  all 
kinds,  and  is  very  nutritious  while  young  and  tender.  Mr.  Bacchus  says  of 
it :  "  By  reason  of  its  early  growth  of  nice  tender  herbage,  which  stock  are 
fond  of,  it  constitutes  a  useful  part  of  the  supply  of  early  annual  grasses." 
There  is  no  doubt  at  all  that  it  is  a  really  valuable  grass  before  the  "  seeds  " 
("  spears  ")  ripen,  and  hence  it  is  admissible  into  the  category  of  "  useful 
plants,"  but  a  sad  drawback  to  its  value  is  the  danger  to  sheep  and  wool 
from  these  seeds.  They  are  produced  in  large  quantities,  are  caught  up  by 
the  wool,  and  by  the  mouth  and  nostrils.  The  structure  of  the  **  seeds  "  is 
sufficiently  shown  in  the  drawing,  and  they  work  home  as  certainly  as  a 
corkscrew  or  a  gimlet.  Mr.  Bacchus  says  :  '^  I  once  lost  800  out  of  2,000 
lambs  by  placing  them  on  a  part  of  the  run  which  had  been  rested  for  some 
time  where  this  grass  abounded,  and  was  just  beginning  to  shed  its  seeds, 
which  penetrated  the  skin  in  hundreds ;  and,  but  for  being  able  to  get  them 
shorn  at  once,  I  believe  nearly  all  the  lambs  would  have  died."  Mr.  Alfred 
Hawkesworth,  who  has  had  a  good  deal  of  experience  iu  such  matters,  has  been 
kind  enough  to  give  me  the  following  note  on  the  terrible  havoc  spear-grass 
sometimes  works  with  sheep : — "  Of  all  grasses  and  weeds,  spear-grass  seeds 
are  the  most  damaging  to  sheep  and  wool.  Being  straight,  and  with  sharp- 
pointed  ends,  when  once  they  get  attached  to  the  wool  they  lie  parallel  with 
the  staple  and  fibres,  and  by  the  movement  of  the  animal  they  work  their 
way  on  to  the  skin.  In  extreme  cases  the  fleece  is  composed  of  fully  75  per 
cent,  of  spear-grass  seeds,  so  persistently  do  they  hold  on  to  the  wool. 
When  once  they  get  a  hold,  they  never  fall  out.  In  the  same  way,  when 
these  sharp-pointed  seeds  enter  the  skin,  they  work  through  it,  right  into  the 
sheep,  until  they  come  in  contact  with  the  vital  organs,  which  results  in  certain 
death.  I  have  seen  them  in  the  heart  of  a  sheep,  and  even  having  a  hold  on 
the  bones,  from  which  they  could  not  be  pulled  ;  they  would  break  off.  I 
once  saw  a  mob  of  sheep  that  had  travelled  from  Hughenden  to  Townsville 
(Queensland),  where  they  were  slaughtered,  and  the  spear-grass  seeds  were 
so  dense  and  tenacious  that  they  had  to  be  cut  through,  in  order  that  the 
skins  might  be  released  ;  also,  all  through  the  body,  to  the  intestines  and 
lungs,  they  were  present  in  large  quantities.  The  face,  also,  suffers  greatly, 
making  the  sheep  blind  in  a  very  short  time.  I  am  of  opinion  that  spear- 
grass  country  is  only  fit  for  cattle."  This  bad  character  must  not  be  borne 
entirely  by  8.  setacea^  as  some  other  Australian  species  of  Stipa  contribute 
to  this  result,  and  the  blame  must  .be  borne  by  them  jointly.  Spear-grasses 
are  also  credited  with  destroying  a  large  number  of  young  chickens. 

Stipa  spartea  is  also  injurious  to  sheep  in  Manitoba,  Canada.  Mr.  R.  M. 
Christy  observes  {Froc.  Linn,  Soc,  1883-6,  p.  57)  : — "  This  wide-spread  species 
forms  a  more  succulent  grass  than  any  other  of  the  prairie  grasses,  and  is 
locally  known  as  buffalo-grass,  spear-oat,  Ac.  The  fruits  ripen  in  July,  and  the 
awns  penetrate  the  hides  of  sheep  and  dogs,  causing  much  damage  to  the 
settlers.  They  are  very  like  those  of  8,  pennata,  but  about  |-inch  in  length, 
^th  an  awn  nearly  2  inches  long,  twisted  nine  or  ten  times.    Rather  more 
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than  3  inches  beyond,  it  is  produced  into  a  delicate  bristle,  which  does  not 
twist,  and  many  small  teeth  pointing  upward  ;  when  wet,  the  whole  awn  is 
perfectly  straight.  The  author  experimented  in  August,  November,  and 
December  upon  8,  spartea  and  8.  pennata,  and  found  that  actual  penetrative 
power  was  possessed  by  the  hygrometric  awned  seeds.  Butchers  repeatedly 
find  these  seeds  embedded  about  half  an  inch  beneath  the  skin  of  animals 
slaughtered  by  them,  and  animals  have  not  infrequently  to  be  destroyed  on 
account  of  their  being  infested  with  these  fruits." 

Other  uses, — Nil.       This  and  other  species  have  toughish  stems  when 
old,  but  none  of  them  approach  the  Esparto  (8.  tenacissima),  in  this  respect. 

Habitat  and  range, — Found  in  every  one  of  the  colonies,  from  the  coastal 
districts  to  the  deserts  of  the  centre  of  the  continent. 


References  to  plate.—  Stipa  setacea — 1.  The  long  ligule  j  2.  Spikelet  (opened  out  a  little)  ; 
8.  Outer  or  empty  glumes ;  4.  One  empty  glume,  showing  venation  ;  5.  Flowering  glmne, 
with  awn  ;  6.  Flowering  glume,  entire  at  top.  All  variously  magnified.  A,  filiform  leaves 
(type  form)  ;  B,  an  old  plant  from  western  New  South  Wales. 
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Walkii]g- sticks  and  Umbrella-haijdles  from 
New  Soutlj  Wales. 


By  J.  H.  MAIDEN. 

A  corPLE  of  years  ago  I  issued  the  circular  referred  to  below  to  personal 
(riends  and  correspondents.  I  received  a  number  of  valuable  replies  in 
consequence.  Through  the  pages  of  the  Oazette  I  am  enabled  to  appeal  to 
a  wider  audience,  and  I  beg  to  bring  the  subject  under  the  notice  of  its 
readers. 

"Walking-sticts,  canes,  umbrella-handles,  Ac.,  of  one  sort  or  another  are 
alwajs  in  demand.  At  present,  although  we  import  a  very  large  number  of 
finished  sticks,  our  quota  to  the  world's  supply  of  raw  sticks  is  mainly 
limited  to  a  few  Mitchenbills*  or  Walking-stick  Palms  (Kentia  monostachya). 
It  is  a  matter  of  everyday  remark  that  sticks  of  a  useful  or  ornamental 
character  are  noticed  in  the  bush,  and  are  either  passed  by  or  cut  down  for 
temporary  use  and  then  cast  away.  But  in  the  ornamental  or  curiously- 
shaped  sticks  that  we  so  often  see  in  the  bush,  I  see  a  prospective  minor 
industry.  The  collecting  of  sticks  is  not  going  to  rival  gold-mming,  but  the 
accumulation  of  them  at  odd  times  (like  the  gathering  of  certain  gums  and 
resins),  will  be  remunerative  as  soon  as  our  people  have  learnt  how  and  what 
to  collect.  Sticks  of  the  kind  required  will  not  take  up  much  room,  nor  are 
they  objectionable  in  any  way.  If  each  family  in  the  bush  can  make  just  a 
few  pounds  a  year  out  of  sticks,  it  will  be  with  no  interference  with  the 
ordinary  duties  of  each  member ;  but  it  will  only  lead  to  disappointment  if 
sticks  lie  gathered  without  reference  to  what  will  probably  be  required,  and 
therefore  the  hints  which  follow  are  commended  to  carefiil  consideration. 

[CiRCFLAK.] 

I  am  collecting  information  in  regard  to  the  suitability  and  availableness  of  Australian 
mpliDgB  and  timoers  for  walking-sticks,  umbrella  and  parasol  handles,  and  I  shall  be 
grateful  if  you  will  help  me  in  the  inquiry. 

I  bAve  jotted  down  the  following  general  notes  re  walking-sticks.     They  should 


{a)  Rigidity. 
{b)  Strength. 

(c)  A  ^(ood  root  or  excrescence  to  form  a  handle. 
Weight  18  not  material.     Straightness  is  not  absolutely  essential,  as  any  sticks  can  be 
straightened  by  suitable  processes.     They  should  taper  to  the  end.     There  should  be 
h^rj^a^p^  for  collection  and  shipping,  as  they  would  require  to  be  delivered  at  the  port  of 
shipment  at  a  very  low  rate. 
Sticks  are  of  two  kinds  : — 

1.  Those  cat  out  from  the  solid,  e.g.y  Forest  Oak,  Native  Pear,  Blackwood,  Red 

Ironbark,  and  the  outer  portion  of  the*stem  of  the  Cabbage  Palm. 

2.  Saplings,  such  as  Tea-trees,  Wattles^small  Palms,  and  innumerable  others.     It 

Is  to  this  class  that  we  should  mainly  look  for  suitable  sticks. 

There  are  innumerable  kinds  of  suitable  saplings  to  be  obtained,  and  they  might  be 
procured  at  odd  times  by  children  and  others,  kept  until  a  fair  number  accumulate,  and 
thendlnxMed  of. 

Peculiar  sticks,  such  as  saplings  with  twiners  round  them,  are  desirable. 

•  Vide  note,  p.  138. 
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In  the  course  of  this  inquiry  I  put  myself  into  communication  with  MesBPs. 
Henry  Howell  &  Co.,  cane  and  stick  manufacturers,  o^  180,  Old-street, 
London,  E.G.,  who  ore  well  known  to  be  far  and  away  the  largest  firm  in 
the  trade.  I  found  that  this  firm  had  published  some  hint»  on  the  subject, 
and  following  is  a  copy  of  their  circular : — 

Points  to  be  obsebved  in  collecting  Raw  Sticks,  Canes,  Ac,  fob  Walking- 
sticks,  Umbbella  Handles,  &c. 

Length. — The  total  length  should  not  be  less  than  42  inches,  end  to  end,  but  if  possible 
they  should  be  48  inches. 

Size. — The  best  sizes  are  of  the  diameter  of  \  inch  to  1  inch,  measured  about  midway ; 
they  should  not  be  larger  than  1^  inch  in  diameter. 

rorvL — It  is  indispensable  that  the  diameter  should  gradually  diminish  from  the  root 
or  handle  to  the  point,  so  that  the  stick  is  not  *'  top-heavy." 

Handle. — It  is  always  better,  when  possible,  to  send  sticks  with  somo  kind  of  handle ; 
if  the  plant  be  pulled  up,  the  root  snould  be  left  quite  rough  and  untrimmed ;  if  a 
branch  be  cut  off,  a  part  of  the  parent  branch  should  be  left  on  to  form  a  knob  or  cmtch 
handle. 

Siicka  without  handles. — Sticks  without  handles  can  be  used,  especially  if  th^  are 
nicely  grown,  and  have  any  peculiarity  of  structure  or  colour — but  if  there  is  any  handle, 
however  small,  it  should  not  be  cut  o£  Young  saplings  of  the  different  kinds  of  palms, 
bamboos,  &c.,  &c.,  should  always  have  the  root  left  on. 

Short  handles. — Occasionally,  the  form  of  the  root  or  handle  part  is  attractive,  while 
the  stick  itself  is  weak  and  defective ;  in  such  cases  the  handles  only  should  be  sent, 
and  they  should  measure  from  15  to  18  inches  in  length. 

Send  only  specimens  in  first  instance. — In  sending  specimens  of  new  sticks  it  is  better 
to  send  only  small  quantities,  say,  one  or  two  dozens  of  each  kind ;  then,  if  approved, 
further  quantities  can  be  asked  for. 

All  kinds  of  wood. — Specimens  of  anything  remarkable  for  form  or  colour,  whether  in 
the  roots  or  stems  of  woody,  herbaceous,  or  reedy  structures  should  be  sent,  as  sone- 
times  the  most  unlikely  things  are  found  to  possess  value  for  use  either  as  umbrella 
handles  or  walking  sticks. 

Details. — Details  as  to  quantity  to  be  procured,  prices,  ike.,  should  be  sent,  if  possible. 

I  addressed  a  number  of  questions  to  Messrs.  Howell  &  Co.,  and  perhaps 
it  will  be  better  to  quote  their  reply  aa  fully  aa  possible : — "  The  subject  to 
which  you  refer,  viz.,  *  the  collection  of  raw  stickfl  suitable  for  walking-sticks 
or  umbrella  handles,'  is  one  in  which  we  need  hardly  say  we  are  particularly 
interested,  and  we  are  very  much  obliged  to  you  tor  the  way  in  which  you 
are  endeavouring  to  bring  it  before  the  people  in  Australia.  From  time  to 
time  we  have  seen  sticks  from  the  different  colonies  of  Australia,  and  there 
has  been  a  considerable  quantity  of  one  or  two  varieties  sold  in  this  market, 
the  principal  one  being  tne  midgeon*  cane,  which  we  believe  came  from  the 
neighbourhood  of  Brisbane.  In  an  article  in  the  Gardener's  Chronicle  of 
27th  January  and  3rd  Pebruary,  1877,  written  by  Mr.  J.  K.  Jackson,  curator 
of  the  Kew  Museums,  that  gentleman  gives  a  list  of  sticks  from  Australia, 
amongst  which  he  mentions  the  Cardwell  cane  (a  species  of  Calamus) ^  also 
the  Loya,t  apparently  of  some  species  of  calamus  or  rattan,  but  of  very  small 
diameter,  and  with  fantastic  rustic  roots  ;  there  is  also  the  bramble,  which 
possesses  a  root  something  like  a  potato,  and  which  grows  to  a  pretty  good 
size,  but  none  of  these  canes  seem  to  have  met  with  any  success  beyond  the 
Midgeon,  and  unfortunately  this  has  gone  completely  out  of  fashion,  so  that 
at  the  present  time  it  is  a  complete  dead  letter  in  the  market.  We  think, 
however,  that  there  must  be  a  very  large  number  of  plants  which  would  be 
suitable  either  for  walking-sticks  or  for  the  handles  of  sunshades  or  umbrellas, 

*  Kentia  or  Bactdaria  monostachya,  the  Midginbill  or  Mitchenbill  or  Walkia^^-stick 
Palm  of  our  northern  rivers  (N.S.W.),  and  usuafiy  known  in  Queensland  as  the  Midgeen 
Cane. 

t  (?)  A  corruption  of  Lawyer. 
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and  if  jon  conkL  succeed  in  getting  any  intelligent  collector  to  send  us 
Buiples,  we  Bhoxdd  be  yerj  glad  to  gire  our  opinion  as  to  their  yalue,  and  if 
we  saw  anj  chance  of  ufdng  them,  to  give  orders  for  a  sample  parcel  in  order 
to  trj  the  market.  The  present  time  is  peculiarly  suitable  for  the  introduc- 
tiott  of  some  new  articles  of  this  character,  as  the  staple  sticks  now  in  use 
bare  had  their  day,  and  the  trade  generally  would  be  glad  of  some- 
tiung  new.  It  is,  howerer,  quite  a  mistake  to  suppose  that  any  kind  of 
itiek  possesses  a  value ;  it  is  essential  there  should  be  some  peculiarity  in 
the  Bticks  themselves,  which  will  render  them  attractive,  otherwise  they  are 
leekoned  almost  as  firewood,  tiie  priee  realised  for  which  would  not  suffice 
to  pay  the  freight.  In  other  words,  we  should  not  want  firewood  sent  from 
Australia. 

•*We  note  with  much  interest  your  printed  circular  in  regard  to  the 
eoUection  of  these  goods,  and  we  must  say  that  you  have  indicated  with 
reaarkaMe  exactness  the  dass  of  goods  which  would  be  likely  to  prove  most 
luefol  in  the  market  here,  and  consequently  of  commercial  value.  Especially 
Ib  this  the  esse  with  the  description  you  give  under  No.  2,  viz.,  saplings  such 
as  tea-trees,  wattles,  small  palms,  &c.  We  think  that  something  new  in 
palms  or  natural  saplings  would  be  more  than  anything  else  likely  to  meet 
widi  a  demand  here.  Sticks  cut  from  the  solid,  unless  having  a  peculiar 
marking  like  figured  ebony,  palmyra,  letter-wood  (or  snake-wood  of  British 
Oidana),  do  not  seem  to  meet  with  any  favour.  We  should  like,  howevw, 
to  see  a  specimen  of  the  stem  of  the  cabbage-palm.  If  the  outer  hard  portion 
should  be  of  sufficient  thickness  to  make  a  rigid  stick,  we  think  there  will  be  a 
good  deal  of  character  in  it.  Of  course  it  is  understood  that  our  sticks  are 
imshed,  and  consequently  are  very  much  smaller,  especially  in  the  handle 
part,  than  they  would  be  in  the  rough  state.  We  like  all  sticks  sent 
imtrimmed,  the  root  or  handle  part  left  as  large  as  possible,  so  that  we  may 
we  our  own  discretion  as  to  the  form  of  handle  we  may  make.  The  round 
hook  sticks,  you  will  easily  understand,  are  artificially  bent,  so  that  it  does 
not  follow  that  all  sticks  without  handles  are  valueless,  provided  they  possess 
some  distinctive  character,  so  as  to  be  of  use  either  for  bending,  or  naving 
artificial  heads  put  on  them.  Seeing  that  they  are  usually  sent  with  the 
bark  on,  which  has  often  to  be  removed,  the  size  of  the  sticks  should  be 
about  1  inch  in  diameter,  measured  about  midway. 

"  As  to  the  kinds  of  wood  which  can  be  used  in  our  trade,  it  will  be  sufficient  to 
point  out  that  large  quantities  of  mullein  (or  Verbascum) ,  teasel  (or  Dipsacus)^ 
as  well  as  certain  kinds  of  Cacti,  the  woody  structure  of  which  presents  a  very 
remarkable  appearance  when  cleared  of  the  fleshy  matter  which  is  so  abundant 
on  this  plant,  have  been  employed  as  sunshade  handles,  and  they  make  a  very 
light  and  ^ceful  handle.  We  think  it  would  be  well  if  you  could  get  some 
person  to  interest  himself  sufficiently  to  study  the  matter,  and  to  send  us 
about  a  dozen  of  each  specimen  of  wood  which  seems  at  all  likely  to  be 
useful,  taking  care  to  keep  duplicates  of  the  same  properly  numbered,  so 
that  in  the  event  of  an  order  being  given  there  might  be  no  doubt  as  to  their 
identification,  and  as  to  what  is  required.  If  they  are  addressed  to  us,  we 
^1  give  a  prompt  reply  as  to  the  kinds  which  might  be  utilised.  We  think 
it  is  as  well  to  mention  that  it  is  most  unadvisable  for  any  large  quantity  of 
sticks  to  be  sent  away  unless  they  are  properly  selected  to  suit  the  market. 
We  have  known  several  instances  of  persons  having  done  this,  who  have 
invariably  lost  money  by  it.  To  sum  up  the  matter,  we  may  say  that  we 
should  like  to  see  specimens  of  every  kind  of  palm  which  can  be  obtained  in 
Aiistralia,  also  anything  of  an  herbaceous  character,  having,  when  dry, 
•ufficient  rigidity  to  carry  a  sunshade.    In  addition,  any  kind  of  wood  which 
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possesses  any  kind  of  *  figure '  on  the  surface  of  the  bark,  or  on  the  wood 
immediately  under  the  bark.  "We  have  used  an  enormous  quantity  of 
English  furze  (Oenista)  lately.  This,  as  you  know,  is  very  peculiar  in  its 
structure,  having  holes  and  knots  in  the  wood,  which  when  fijodshed  present  a 
very  distinctive  appearance.  Anything  of  the  '  Genista '  type  we  should 
think  would  be  likely  to  be  of  some  use.  Some  time  ago  we  saw  some  sticks 
purporting  to  come  from  Australia,  called  the  'Australian  Bay.'  It  had  a 
peculiar  nutty  brown  bark  when  dry,  with  longitudinal  indentations,  and 
was  inclined  to  be  somewhat  flat  or  square-sided,  rather  than  rotund.  A 
stick  of  this  kind,  if  it  could  be  obtained  with  a  ^ood  handle,  would  certainly 
be  of  some  value  here.  In  reference  to  the  prices  and  quantities  of  sticks 
which  might  be  imported,  you  will  see  from  our  observations  that  it  is 
impossible  to  furnish  this  information  until  we  have  seen  the  woods  and  been 
able  to  form  some  idea  as  to  their  value." 

In  a  list  of  sticks  supplied  to  the  London  market,  I  find  that  small 
saplings  of  Tasmanian  Blue-gum  (Eucalyptus  glohulus)  are  supplied  by 
Algeria,  and  none  from  Austridia.  Orange  and  lemon  sticks  are  supplied 
by  Algeria  and  the  West  Indies.  Surely  we  could  supply  these  as  cheaply 
as  anywhere  else. 

The  variety  of  sticks  we  could  supply  with  our  remarkably  rich  vegetation 
should  be  unusually  great.  The  industry  seems  to  be  full  of  bright  possi- 
bilities, but,  as  this  article  has  already  exceeded  the  length  I  had  intended, 
I  will  defer  any  further  remarks  to  a  future  issue  of  the  Oazette. 

No  doubt  many  gentlemen  who  do  not  desire  to  enter  into  the  collection 
of  sticks  themselves  will  be  able  to  furnish  the  Department  with  valuable 
information,  which  will  further  the  industry  as  far  as  this  Colony  is  con- 
cerned. In  such  cases,  letters  addressed  to  the  Under  Secretary  for  Mines 
and  Agriculture  will  receive  careful  consideration.  Those  who  are  prepared 
to  e&bark  in  the  industry  at  once,  or  who  have  accumulated  specimens  of 
what  they  deem  to  be  suitable  sticks,  are  recommended  to  communicate  with 
Messrs.  Henry  Howell  &  Co.,  direct,  at  the  address  given  above. 
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By  J.  H.  MAIDEN. 


Ttfo  Plants  Poisonous  to  Stock,  from  Western 
Atjstealia. 

Mr.  "W.  E.  Ash,  of  Albany,  Western  Australia,  has  been  kind  enough  to 
send  to  the  Department  specimens  of  two  plants  injurious  to  stock  in  that 
colony,  and  has  been  kind  enough  to  furnish  some  notes  with  them. 

Some  additional  information  is  herewith  given  in  regard  to  these  plants, 
which  have  interest  for  many  Australian  stock-owners.  The  only  way  to 
destroy  such  plants  appears  to  be  to  frequently  burn  them  off. 

No.  1.— Heart-leaf  Poison-plant  of  the  Albany  District,  Weatem 

Australia. 

(This  is  Qastrolohium  bilobum,  B*.  Br.,  N.O.  LeguminossB). 

Mr.  Ash  states  : — "  There  is  said  to  be  another  heart-leaf  poison  to  the 
northward,  but  this  is  the  most  common  and  very  thick  in  places,  more 
especially  about  granite  outcrops.  It  grows  to  a  large  often- spreading 
shrab,  6  to  12  feet  high,  with  stems  2  or  3  inches,  but  sometimes  10  inches 
in  diameter.  Said  to  kill  ruminants  very  quickly,  like  heart  disease.  After 
showing  signs  of  the  poison,  bleeding  is  said  to  cure  some  cases,  which  take 
two  or  three  years  to  recover." 

Bentham,  in  the  Flora  Austral iensis,  characterises  this  plant  as  the  worst 
of  the  poison-bushes.  There  are  several  other  species  of  Oastrolobium  in 
Western  Australia,  which  have  played  deadly  havoc  with  flocks  and  herds, 
nuchas  G.  calycinum^  the  York  Koad poison-bush,  G.ovalifolium^  the  Broom 
poison-bush,  and  others  which  are  simply  known  as  poison-bushes.  One 
species  (G.  grandiflorwm)  is  found  in  North  Queensland,  where  it  is  known  as 
the  Wallflower  and  Desert  Poison-bush,  and  is  much  dreaded  by  stock-owners. 

With  the  exception  of  some  brief  notes  by  Dr.  Bosselloty,  who  brought 
the  subject  before  the  Intercolonial  Medical  Congress  of  Australasia  in 
1889,  no  recent  observations  have  been  made  on  these  poison-bushes.  In 
the  early  forties,  when  Western  Australia  began  to  be  largely  stocked,  a 
Rood  deal  of  attention  was  paid  to  these  plants,  for  their  fatal  effects  spread 
dismay  amongst  stockowners. 

Drummond,  who  collected  largely  for  Kew,  thus  reports  in  Hooker's 
Journal  of  Botany: — "The  finest  and  strongest  animals  are  the  first;  victims ; 
a  difficulty  of  breathing  is  perceptible  for  a  few  minutes,  when  they  stagger, 
drop  down,  and  all  is  over  with  them.  After  the  death  of  the  animal  the 
stomach  assumes  a  brown  colour,  and  is  tenderer  than  it  ought  to  be ;  but 
it  appears  to  be  that  the  poison  enters  the  circulation,  and  altogether  stops 
the  action  of  the  lungs  and  heart.  The  raw  flesh  poisons  cats,  and  the 
Wood,  which  is  darker  than  usual,  dogs ;  but  the  roasted  and  boiled  flesh  is 
«*ted  by  the  natives  and  some  of  the  settlers  without  their  appearing  to 
luffer  any  inconvenience." 
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Mr.  T.  B.  C.  Walter,  in  the  Pharmaceutical  Journal^  vi,  311,  says:— 
"  The  blossoms  are  also  frequently  eaten  by  animals,  and  are,  I  think,  the 
most  poisonous  part,  for  the  greatest  number  of  sheep  are  lost  from  the 
poisonous  effect  of  this  plant  at  the  period  of  its  inflorescence.  When  the 
seeds  fall  on  the  ground,  the  wild  pigeons  greedily  feed  and  fatten  on  them ; 
if  the  crops  of  these  pigeons,  containing  the  seeds,  be  eaten  by  dogs,  they 
die ;  yet  the  pigeons  themselves,  when  dressed,  are  good  food,  and  at  thi^ 
season  are  eaten  in  large  numbers  by  the  settlers.  Horses,  so  far  as  is 
known,  are  not  affected  by  it,  at  least  this  is  the  prevailing  opinion,  although 
it  is  disputed  by  some  of  the  settlers.  .  .  .  when  sheep  have  eaten  the 
herb,  the  best  treatment  has  been  found  to  fold  them,  or  shut  them  up  in 
a  close  yard,  so  closely  packed  that  they  can  hardly  move,  and  to  keep  them 
thus  without  food  for  thirty-six  hours." 

The  plant  has  yellow  or  orange  flowers,  and  the  leaves  are  narrow  heart- 
shaped,  or  rather  wedge-shaped.  The  pod!,  at  all  events  in  its  yoong  state, 
is  covered  with  white  silky  hairs. 

Wo.  2,— Candyup  Poison. 

(This  is  Stypandra  glauca^  K.  Br.,  N.O.  Liliace».) 
Mr.  Ash  states : — '*  This  is  a  herb  which  is  said  to  cause  animals  that 
have  fed  on  it  to  go  apparently  blind  and  run  into  any  sort  of  object.    It 
seems  to  be  the  least  fatal  of  all  the  poison  plants.     It  is  slower  in  taking 
effect.     It  is  found  in  the  vicinity  of  the  South  Coast." 

This  plant  is  common  in  the  neighbourhood  of  Sydney,  the  Blue  Mountainp, 
and  many  other  parts  of  this  Colony,  but  I  have  never  heard  of  it  having 
been  reported  as  a  poison  plant  here.  But  in  Western  Australia  it  is  mncn 
more  abundant  than  it  is  with  us,  and  it  has  so  frequently  and  so  consistently 
been  reported  as  the  cause  of  the  *^  blind  disease"  in  sheep  that  there  appears 
no  room  to  doubt  its  dangerous  nature. 

The  Stypandra  grows  up  to  2  or  3  feet  high,  has  blue  flowers,  and 
distichous  leaves  2  to  4  inches  long. 

Fluky  Grass. 

Nbw  Enolai^d  squatters  have  several  times  sent  to  the  Department  a  plant 
which  is  known  to  some  of  them  as  Fluky  G-rass,  and  they  ask  whether  it 
causes  fluke  in  sheep  or  not.  Its  botanical  name  is  Schosnut  Brovmii^ 
Hook,  f .,  and  it  belongs  to  the  natural  order  of  Cyperace».  It  certainly, 
to  the  ordinary  observer,  resembles  a  grass,  having  grass-like  leaves  up  to 
about  6  inches  in  length.  The  infloresence  is  of  a  darkish  colour,  hence 
it  was  described  to  me  once  as  *'  a  little  black-headed  grass.*'  It  is  very 
indigestible,  containing  practically  no  nutritive  matter,  neither  does  it 
contain  any  injurious  substance  which  would  induce  fluke.  Schctnus  Brownii 
as  a  rule  grows  in  damp  situations,  and  it  will  probably  be  found  that  the 
climatic  conditions  which  favour  the  growth  of  this  sedge  are  also  favourable 
to  the  development  of  fluke,  and  the  existence  of  the  sedge  and  fluke  are 
coincident  merely.  Every  week  a  plant  is  sent  vrith  the  report  that  it  is 
believed  to  have  this  or  that  effect  on  stock,  but  in  the  majority  of  cases 
the  senders  have  made  incorrect  or  superficial  observations.  To  say  with 
certainty  that  the  eating  of  a  certain  plant  by  stock  produces  certain  effects, 
necessitates  a  series  of  very  careful  observations,  and  every  precaution  must 
be  adopted  to  preclude  disturbing  influences  of  every  kind.  Incorrect 
observations  in  regard  to  plants  eaten  by  stock  are  by  no  means  peculiar  to 
Australia,  and  old  ideas  as  to  the  effects  of  certain  plants  are  being  constantly 
exploded.    As  bearing  upon  the  present  subject,  I  give  an  extract  from 
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Sowerby's  "  Englisli  Botany"  in  regard  to  a  plant  considered  to  produce 
fluke  in  sheep  in  the  old  country,  and  the  lesson  it  teaches  is,  I  believe, 
applicable  to  the  case  of  the  New  England  so-called  "  Fluky  Grass." 

'^ Eydrocotyle  vulgaris^  lAnu, — "The  Marsh  Pennywort"  of  England. — 
"  There  is  a  notion  amongst  farmers  and  others  that  this  plant  is  injurious 
to  iheep  or  cattle  that  may  feed  upon  it,  and  it  ha«  accordingly  been  called 
white  rot  and  fluke- wort.  .  .  The  error  in  this  notion  is  in  ascribing  the 
mischief  to  any  particular  plant,  rather  than  to  the  situation  which  favours 
the  growth  of  the  plant,  and  engenders  disease  in  the  animals.  Were  the 
ground  drained,  the  marsh-loving  plants  would  disappear,  but  so  also  would 
the  illness  in  the  sheep  which  fed  m  the  pasture.  Many  calamities  amongst 
cattle  are  by  ignorant  farmers  attributed  to  their  feeding  on  these  marsh 
plants,  which  in  reality  result  from  the  boggy  damp  grounds  on  which  they 
live,  and  in  which  alone  such  plants  will  grow ;  were  the  plants  gathered  and 
given  to  the  animals  on  dry  ground,  we  feel  sure  that  no  harm  would  come 
to  tliem." 

An  Oat-grass. 

Andrepogon  avenaceut,  E.  Br.,  has  been  sent  to  the  Department  from 
Forster,  Cape  Hawke,  as  a  palatable  and  fattening  grass  for  cows.  It  is 
apparently  sparingly  distributed  in  New  South  Wales,  having  hitherto  only 
been  record^  from  the  Clarence,  and  a  few  localities  between  it  and  Port 
Jackson,  so  that  its  present  locality  is  interesting  as  a  record. 

Hop-BUSH  AS  A  Medicine. 

Thibe  are  two  kinds  of  so-called  hop-bushes  in  this  Colony,  the  Dodonwa$ 
(Natural  Order  Sapindaeeffi),  which  are  called  hops,  because  of  their  bladdery 
fruits,  and  the  Daviegias^  shrubs  with  yellow  or  orange-coloured  flowers  of  a 
pea-shape,  and  belonging  to  the  Natural  Order  LeguminossD.  The  Dametiat 
are  called  hope  because  of  the  intensely  bitter  taste  of  their  leaves.  These 
I^ants  are  common  in  the  coast  and  mountain  districts  of  this  Colony,  and 
inquiries  are  often  made  about  them  on  account  of  their  bitterness.  Horses 
and  cattle  nip  at  them,  and  without  harm  to  themselves,  I  believe.  It  is 
aaid  that  horses  aj*e  fond  of  the  non-prickly  leaved  species.  A  gentleman 
from  New  England  wrote  to  the  Department  a  short  time  ago  about  D. 
kfifoUa,  a  species  with  broad  leaves.  As  far  as  I  know,  the  plant  is  a  use- 
ful tonic  bitter,  and  therefore  a  readily  available  substitute  for  gentian  for 
eonntry  people.  I  have  never  known  it  to  produce  unpleasant  effects,  but, 
although  I  have  chewed  it  hundreds  of  times,  I  have  never  taken  it  in  large 
qnaQtaty,  as  the  bitterness  is  too  intense.  The  leaves  have  not  yet  been 
ani^yied,  so  we  do  not  know  the  nature  of  this  bitter  principle.  Unfor- 
tonately  it  is  only  one  of  hundreds  of  Australiui  native  plants  which  are 
awaiting  their  turn  to  be  analysed.  Some  years  ago,  Mr.  James  Stirling, 
^  Victorian  Geologist,  told  me  that  son^  Gippsland  miners  used  a  decoction 
of  hop-bush  leaves  in  certain  complaints,  but  too  much  reliance  must  not  be 
dbced  en  empirically  applied  reaiediee.  In  a  note  to  the  Boyal  Society  of 
l^ttmania  some  years  ago,  Mr.  Alfred  J.  Taylor  said  he  had  been  assured 
that  some  remarkable  cures  of  hydatids  had  been  effected  in  Victoria  by  the 
sdnunistration  of  an  infusion  made  from  the  leav^  of  this  plant.  I  wish  I 
^oqU  secure  the  interest  of  a  few  pharmaceutical  chemists  in  the  country 
^li^tricts  in  examining  for  alkaloids,  glucosides,  <&c.,  plants  which  I  would 
vith  pleasure  indicate  to  them.  Some  of  our  country  friends  have  a  little 
ttore  Ijosure  than  we  in  town,  and  those  who  engage  in  the  kind  of  research 
I  have  indicated  may  win  a  good  deal  of  kudo$. 
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On  the  choice  and  Use  of  Artificial  Manures. 


By  F.  B.  GUTHRIE, 

Chemist. 

The  practice  of  using  artificial  manures  has  extended  so  largely  of  recent 
years,  that  I  suppose  there  are  few  cultivators  in  this  country  who  have  not 
tried  the  effect  of  one  or  other  of  the  numerous  "  complete  fertilizers,"  or 
"  special  manures,"  local  or  imported,  on  the  market. 

Their  use  is  steadily  on  the  increase  in  the  Colony,  as  the  land,  after 
repeated  croppings,  year  after  year,  wdthout  manure,  becomes  impoverished, 
and  yields  diminishing  and  unremunerative  crops.  The  experience  gained  by 
others  points  most  conclusively  to  the  benefits  to  be  derived  from  the  proper 
use  of  such  manures,  whether  used  in  conjunction  with  farmyard  manure  m 
dressings  in  special  cases  or  even  as  a  substitute  for  farmyard  manure,  and 
the  results  may  be  readily  verified  by  yourselves. 

Nothing  is  easier  than  to  make  an  experiment  upon  a  small  portion  of 
your  crop,  a  portion  sufficiently  small  to  occasion  no  inconvenience  if  the 
experiment  fails,  but  large  enough  to  enable  you  to  judge  of  its  effects. 
Top-dress  a  portion  of  your  young  wheat  crop  with  a  mixture  of  super- 
phosphate and  sulphate  of  ammonia,  and  compare  the  yield  of  the  portion 
60  treated  with  the  remainder.  Treat  a  few  square  yards  of  your  potato- 
patch  with  kainit  in  the  drills  when  sowing,  and  treat  this  portion  subse- 
quently in  exactly  the  same  manner  as  the  rest  of  the  patch.  A  shillmg  or 
two  will  cover  the  cost  of  these  experiments,  and  the  results  will  enable  you 
to  contrast  the  action  of  the  manure  even  more  satisfactorily  than  if  the 
whole  crop  had  been  manured.  If  the  crops  respond  to  this  treatment  you 
will  be  justified  in  looking  forward  with  confidence  to  a  similar  benefit  on 
treating  the  whole  of  the  succeeding  crop  in  the  same  manner. 

Manuring  of  any  kind  is  a  question  of  pounds  and  shillings.  If  the 
addition  of  2  J  cwt.  of  superphosphate  per  acre  produces  a  yield  of  over  6 
tons  of  turnips  as  against  a  fraction  over  1  ton  produced  on  the  same  land 
without  manure,  then  the  expenditure  of  about  18s.  6d.  per  acre  on  super- 
phosphate is  surely  a  profitable  investment. 

The  numbers  given  in  the  above  example  were  obtained  in  experiments  by 
Messrs.  Wrightson  and  Munro,  and  are  quoted  haphazard  from  a  number  of 
similar  results.  .  The  figures  are  readily  verifiable  by  anyone,  and  are  indeed 
continually  being  put  to  the  test  by  farmers  every  day. 

Artificial  manures  are,  however,  somewhat  expensive,  and  their  use  on  a 
large  scale,  unless  the  principles  upon  which  their  action  depends  are  properly 
understood,  will  be  likely  to  result  in  waste  of  money  without  any  com- 
mensurate benefit  to  the  crop  or  the  land.  The  selection  of  the  manure 
most  likely  to  benefit  in  a  particular  case  involves  a  knowledge  of  the 
capabilities  of  the  soil  and  of  the  requirements  of  the  plant,  and  requires  a 
considerable  amount  of  judgment. 
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I  propose,  therefore,  in  the  following  pages  to  discuss,  to  the  best  of  my 
zhility,  and  divested,  as  far  as  it  is  possible  of  technical  language,  the 
requirements  of  the  different  crops  and  soils,  and  the  function  of  different 
manures  in  supplying  those  requirements. 

In  the  first  place,  as  to  the  chemical  composition  of  the  plant,  I  shall 
endeavour  to  deal  with  this  subject  as  broadly  and  generally  as  possible,  so 
as  to  avoid  technicalities,  and  only  attempt  to  bring  into  prominence  the 
most  essential  points  which  will  enable  us  to  understand  the  connection 
between  the  chemical  requirements  of  the  plants  and  the  part  played  by  the 
soil  and  manures  for  their  provision.  "We  shall  not  go  far  wrong  if  we  assume 
that  nearly  all  plants  are  built  up  of  the  same  elements  combined  together  in 
different  proportions.  They  are  carbon,  hydrogen,  oxygen,  nitrogen, 
sulphur,  phosphorus,  silicon,  chlorine,  and  about  half  a  dozen  metals  in 
combination.  It  is  in  the  relative  proportion  of  these  elements  and  their 
compounds  to  which  the  great  differences  in  the  chemical  composition  of  the 
Tarious  plants  are  due. 

Different  combinations  of  carbon,  hydrogen,  and  oxygen  give  us  the  large 
cLws  of  bodies  known  as  carbo-hydrates,  including  such  dissimilar  substances 
as  starch,  sugar,  the  woody  structure,  cellulose,  gum,  &c.  Hydrogen  and 
oxygen  combined  give  us  water ;  nitrogen,  united  with  the  above  elements 
and  sulphur,  forms  the  nitrogenous  constituents,  such  as  the  gluten  in 
wheat.  Of  the  little  that  is  known  as  to  the  formation  of  these  substances 
in  the  living  plant  I  do  not  here  propose  to  dwell  on.  Even  less  is  known  of 
the  metals; — their  disposition  in  the  plant  and  the  changes  they  undergo. 
We  are  able  to  detect  their  presence  in  the  ash  in  combination  with  oxygen, 
phosphorous,  sulphur,  and  chlorine.  The  ash  is  that  part  which  remains 
after  the  plant  is  burnt.  Now,  not  only  do  the  quantities  of  the  different 
elements  vary  in  different  plants,  but  in  the  same  plant  some  elements  are 
present  in  quantities  out  of  all  proportion  to  the  others.  Over  one- half  of 
the  bulk  of  most  growing  plants  consists  of  water.  In  watery  fruit,  such  as 
the  melon  or  cucumber,  the  percentage  of  water  is  as  high  as  90  to  96.  Of 
the  remaining  portion  of  the  plant  the  compounds  of  the  metals  rarely  exceed 
2  per  cent.,  and  are  more  often  about  1  per  cent.  This  you  may  readily 
prove  by  burning  a  weighed  quantity  of  any  green  crop  until  a  white  ash,  or 
nearly  so,  is  left.  The  ash  from  every  pound  of  such  crop  will  not  weigh 
more  than  100  grains. 

The  point  of  importance  for  us  to  keep  in  mind  is  that  each  of  these 
plant  constituents  is  as  necessary  for  the  well-being,  even  for  the  existence, 
of  the  plant  as  any  other,  whether  that  constituent  be  present  in  large  or 
sinall  quantities.  The  substances  found  in  the  ash,  though  present  in 
niinute  proportions,  are  as  indispensable  to  the  well-being  of  the  plant  as 
the  elements  found  in  the  larger  portion.  Not  only  that,  but  if  any  single 
one  of  the  ash-constituents  is  insuflBciently  supplied — if  the  potash  is 
deficient  op  the  iron — the  plant  likewise  suffers,  although  the  amount  of  such 
element  does  not  in  many  cases  amount  to  more  than  a  fraction  of  1  per 
cent.  Now  the  volatile  portion  of  the  plant — that  is,  the  water, — carbo- 
hydrates, nitrogenous  matter — are  for  the  most  part  abundantly  supplied  to 
them  by  air  and  rain,  with  the  exception  of  the  nitrogen  in  some  plants  ; 
that  is  to  say,  about  98  per  cent,  of  the  food  of  the  entire  plant  is  derived 
from  air  and  water.  Prom  the  soil  it  extracts  the  remaining  2  per  cent., 
consisting  of  iron,  lime,  magnesia,  potash,  soda,  and  perhaps  manganese, 
combined  with  sulphuric,  hydrochloric,  and  phosphoric  acids,  together  with 
the  nitrogen  as  already  stated.  These  substances  it  is  the  function  of  the 
■oil  to  supply,  and  where  the  9oil,  by  reason  of  its  nature,  or  from  having 


Digitized  by 


Google 


146        On  the  Choice  cmd  Use  of  Artificial  Manures. 

been  exiiausted,  is  unable  to  meet  tbe  demand,  we  have  to  assist  it  bj  means 
of  manure. 

Tbe  object,  tben,  of  manuring,  is  to  assist  tbe  soil  in  presenting  to  tbe 
plant  a  portion  of  tbe  food  necessary  for  its  growtb  ;  and  tbougb  the  food- 
stuff tbus  supplied  is  extremely  minute  in  comparison  witb  wbat  tbe  plant 
derives  from  otber  sources,  it  is  nevertberless  of  tbe  greatest  importance, 
and  its  absence  or  insuflficiency  will  affect  tbe  bealtb  of  tbe  plant  quite  as 
mucb  as  tbe  absence  of  air  or  of  sunligbt  or  of  water. 

Of  tbese  asb  ingredients  tbe  greater  portion  is  found  in  all  soils  in  quan- 
tities more  than  sufficient  for  tbe  requirements  of  any  number  of  crop ; 
tbus,  iron,  magnesium,  sodium,  manganese,  chlorine,  sulphuric  acid,  sibca, 
are  present  in  nearly  idl  soils  in  greater  quantities  than  tbe  plant  requires, 
so  tnat  there  is  little  danger  of  tbe  soil  becoming  exhausted  as  far  as  they 
are  concerned.  Tbe  ingredients,  therefore,  that  we  have  to  supplement  by 
means  of  manure,  are  reduced  to  three  or  four,  viz.,  lime,  potash,  phosphoric 
acid,  and  nitrogen. 

Lime  is  probably  present  in  most  soils  in  quantities  sufficient  for  tbe  pur- 
poses of  plant  food,  and  it  is  seldom  necessary  to  supply  it  witb  that  object. 
Its  principal  functions  when  applied  to  land  are,  firstly,  a  mechanical  one,  in 
mocufying  the  physical  character  of  tbe  soil,  and  secondly,  a  chemical  one, 
in  rendering  available  certain  insoluble  plant  foods.  Lime  acts,  however, 
directly  as  a  plant  food,  and  tbe  different  classes  of  artificial  manures  &11 
under  one  or  otber  of  tbe  above  headings,  according  as  they  supply  lime, 
potash,  phosphoric  acid,  or  nitrogen. 

The  food  tbus  supplied  by  the  soil  is  taken  up  in  solution  by  a  peculitt 
process  of  suction  by  means  of  tbe  roots.  It  is,  therefore,  necessary  that 
such  food  should  be  in  a  soluble  form  to  be  of  any  use  to  tbe  plant,  which  is 
unable  to  utilise  insoluble  material.  This  is  what  is  meant  by  tbe  mineral 
constituents  being  "  available  for  plant  food,"  and  when  tbe  terms  "  latent " 
or  "  dormant "  and  "  active  "  are  employed,  they  mean  simply  insoluble  or 
soluble  in  the  water  imbibed  by  tbe  root.  Those  manures  which  are  knomi 
as  quick-acting  manures  are  such  as  contain  their  potash,  phosphoric  acid, 
and  nitrogen  in  a  soluble  form  at  once  available  for  tbe  plant ;  those  which 
are  slow-acting  contain  tbese  substances  in  a  more  or  less  insoluble  condition. 

In  tbese  latter  cases  a  gradual  decomposition  takes  place  in  tbe  soil,  due 
to  the  action  of  chemical  agencies  within  the  soil  and  assisted  by  tbe  action 
of  tbe  roots  of  the  plant,  by  which  tbe  insoluble  compounds  are  converted 
into  soluble  ones,  and  so  oecome  gradually  available,  tbe  beneficial  action 
extending  over  a  longer  period  of  time. 

A  good  example  of  these  two  conditions  is  found  in  the  state  of  the 
phosphoric  acid  in  bone-meal  and  in  superphosphate  respectively.  Bone- 
meal  consists  of  bones  ground  to  a  powder,  and  the  compound  of  phosphoric 
acid  and  lime  which  it  contains  is  insoluble  in  water  to  any  appreciable 
extent.  In  course  of  time  the  agencies  at  work  in  the  soil  render  it  soluble. 
Superphosphate  is  a  compound,  manufactured  by  treating  bones  or  mineral 
phosphates  witb  strong  oil  of  vitriol,  by  which  treatment  a  different  compound 
of  pnosphoric  acid  and  lime  is  produced.  This  compound  being  readily 
soluble  IS  at  once  made  use  of  by  the  plant,  but  is  not  so  lasting  in  its  effects 
as  ground  bones. 

From  tbe  preceding  considerations  which  I  have  endeavoured  to  make  as 
clear  and  as  general  as  possible  without  going  into  precise  details  we  shall 
have  realised  that  a  definite  relationship  exists  between  tbe  requirements  of 
tbe  plant  and  the  nature  of  the  food  witb  which  we  have  to  supply  it.  All 
plants  do  not  take  up  tbe  constituents  presented  by  the  soil  in  tbe  same 
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proportion,  and  aro  consequently  benefited  differently  by  different  manures. 
jdTo  amoimt  of  nitrogenous  manure  will  materially  benefit  the  pea-crop,  but 
a  small  quantity  a<kied  to  the  land  in  which  wheat  is  grown  will  produce  a 
considerable  increase  in  the  yield.  With  all  crops  there  is  a  special  ingredient 
or  ingredients  which  they  require  more  than  others.  Some  require  potash, 
otliers  nitrogen,  whilst  others  do  not  thrire  unless  there  is  abundance  of 
phosphoric  acid. 

What  l^ese  special  requirements  are,  and  the  nature  of  the  different 
manure  with  which  they  are  met,  we  will  inquire  into  at  a  later  stage. 

We  now  know  that  in  the  selection  of  the  proper  manure  for  use  in  any 
special  case,  we  have  in  the  first  place  to  consider  the  requirements  of  the 
crop  in  question,  and  secondly  in  how  far  the  soil  can  supply  those  require- 
ments. 

The  latter  question  is  most  satisfactorily  answered  by  an  analysis  of  the 
soil ;  but  it  must  not  be  forgotten  that  it  is  not  possible  to  analyse  the  soil 
with  the  precision  that  is  attained  in  the  assay  of  an  ore,  or  the  analysis  of  a 
manure.  The  manner  in  which  soils  are  produced  renders  it  impossible  that 
any  considerable  area  shall  be  of  uniform  composition.  Slight  differences  in 
the  composition  of  the  original  rock  will  materially  alter  the  nature  of  the  soil 
in  the  neighbourhood — ^in  fact,  the  destructive  agents  at  work  in  the  formation 
of  the  soil,  act  so  unequally,  and  are  affected  ^  by  so  many  local  conditions^ 
that  it  would  be  yery  astonishing  to  find  a  large  paddock  of  uniform 
ch«nical  composition  throughout.  Even  if  we  could  by  any  means  obtain 
a  sample  which  should  represent  the  average  composition  of  the  soil,  we 
are  met  with  the  further  disadvantage  that  no  method  of  analyis  yet 
deiised  is  able  to  give  us  much  information  as  to  the  availability  of  the 
material  for  plant-food.  We  cannot  reproduce  in  the  laboratory  the  action  of 
the  natural  agents  upon  the  soil.  We  can  estimate  the  total  quantities  of  the 
food-constituents  present,  but  we  cannot  accurately  slate  how  much 
is  immediately  available,  and  we  cannot  at  all  say  what  quantities 
will  become  available  in  any  given  time.  Too  much,  therefore,  must  not  be 
expected  of  a  soil  analysis.  Of  itself  it  is  of  little  value.  It  is,  however, 
exceedingly  valuable  when  studied  in  conjunction  with  the  nature  of  the  soil, 
its  physical  properties,  its  surroundings,  previous  history,  and  climate. 
What  soil  analysis  can  do  for  us  is  to  show  us  in  what  ingredients  a  soil  is 
deficient ;  whether  it  contains  substances  injurious  to  plant-life;  whether  it 
would  benefit  by  the  addition  of  lime ;  and,  generally,  what  treatment  it 
requires,  and  what  manures. 

With  regard  to  the  second  point  to  be  taken  into  consideration  in  the 
choice  of  manures,  namely,  the  requirements  of  the  plant,  we  have  more 
satisfactory  data  to  work  on.  The  experience  of  others  as  to  the  effect  of 
certain  manures,  and  the  chemical  composition  of  the  plant  itself,  are  guides 
to  which  we  may  safely  submit  ourselves.  But  here  again  it  is  possible  to 
fall  into  error.  The  analysis  of  two  crops  (say  wheat  and  a  root  crop)  shows 
us  that  the  wheat  crop  contains  a  far  greater  proportion  of  phosphoric  acid 
than  the  roots,  but  we  should  be  wrong  if  we  assumed  that  the  wheat  would 
he  more  highly  benefited  than  the  roots  by  a  manure  containing  phosphoric 
*cid.  As  a  matter  of  fact,  root  crops  are  specially  benefited  by  phoaphatic 
manures,  and  cereals  in  a  lesser  desT^e.  Similar  instances  are  numerous, 
aod  I  draw  attention  to  them  simply  as  a  warning  that  it  is  possible  to 
pMsread  the  information  afforded  by  chemical  analysis,  especially  if  we  persist 
""  relying  upon  it  alone. 

I  have  pomted  out  that  this  is  more  particularly  the  case  in  soil  analysis. 
There  exists,  however,  one  analyst  whose  methods  are  open  to  none  of  the 
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objections  I  have  enumerated,  and  whose  results  are  so  stated  as  to  require 

no  modification.     Tou  can  consult  him  at  all  times  without  fee.     His  report 

is  devoid  of  technical  language,  and  is  such  as  you  can  understand  without 

previous  knowledge.     He  is — the  plant  itself. 

The  following  simple  experiment,  suggested  by  the  great  French  authority, 
i  M.  Ville,  will  indicate  the  manner  in  which  the  plant  may  be  made  to  analyse 

the  soil : — 
•  Sow  in  close  proximity,  and  upon  the  same  piece  of  land,  a  small  patch  of 

»  wheat  and  a  small  patch  of  peas.     The  land  should  be  unmanured,  and  both 

i  patches  should  have  received  the  same  previous  treatment.     The  behaviour 

J  of  these  two  crops  will  furnish  you  with  a  guide  as  to  the  quantities  of 

■}  nitrogen,  phosphoric  acid,  and  potash  available  in  the  soil  quite  as  reliable  as 

I  the  most  accurate  chemical  analysis. 

If  the  two  crops  flourish  equally  well,  your  land  is  well  supplied  with  the 

three  ingredients  above  named. 
ir  If  the  wheat  crop  fails,  and  peas  flourish,  nitrogen  is  wanting,  and  the 

-'  advisability  of  applying  a  nitrogenous  manure  suggests  itself.     If,  on  the 

I  contrary,  the  peas  are  sickly,  the  cause  is  probably  deficiency  in  potash  and 

phosphates. 
■>  Such  experiments  as  the  above  we  can  multiply,  as  we  learn  more  exactly 

:J  the  chemical  requirements  of  different  plants. 

'  In  short,  the  condition  of  the  crops  themselves,  and  the  presence  or 

q  absence  of  certain  trees,  grasses,  and  even  weeds,  will  afford  us  a  considerable 

• :  amount  of  information  as  to  the  chemical  character  of  the  soil. 

A 
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Chemical  Notes. 


By  F.  B.  GUTHEIE, 

ChemiBt. 

The  following  analyses  of  blood  manure,  bonedust,  and  meat  from  the  Bourke 
Meat  Preserving  Works  may  be  of  interest : — 

JBonedust  mixed  with  Meat, 

MoUture        r=    6*39 

Orgmiic  and  volatile  matter...  =:  67*61  (Nitrogen  =  6'R04;  ammonia  =  8'262) 

Sand  and  insoluble =      '98 

Tri-caldum  phosphate         ...  =  22'47  (Phosphoric  acid  =  10*29) 
Calcium  carbonate =      *88 

Mechanical  condition. 


Fine 

=  38-5 

Medium         ... 

=  560 

Coarse 

=     5-5 

This  is  a  liighly  nitrogenised  bonedust,  and  its  manorial  value  is  £5  lis. 
per  ton. 

Blood  Manure. 

Moisture        =.  10*63 

Organicand  volatile  matter...  =  83'99  (Nitrogen  =  12*376 ;  ammonia  =  15028) 

Saml  and  insoluble =:    2*44 

Phosphoric  acid        =      *83 

This  is  an  excellent  nitrogenous  manure,  in  good  mechanical  condition, 
and  should  prove  an  excellent  manure  for  wheat,  grass,  and  root  crops.  The 
maiiarial  value  of  its  fertilising  ingredients  is  £7  lis.  per  ton. 

The  above  are  obtainable  at  Messrs.  Bartley,  Hodgett8,&  Co.,  Ill,  Sussex- 
street,  Sydney. 

Comparative  Value  of  Farmyard  Hanure  and  Artificial  Manures. 

A  correspondent  having  inquired  as  to  the  relative  manurial  values  of 
farmyard  and  Sugar  Company  s  manure,  the  following  comparison  may  be 
nseful  to  others. 

One  ton  of  farmyard  manure  contains,  roughly,  the  following  quantities  of 
ferfcOisiDg  ingredients  r — 

Xitpoeen 81b. 

Pota«h       61b. 

Phosphoric  acid 6  lb. 

In  3  cwt.  Sugar  Company's  manure  No.  3  there  are  of : — 

Nitrogen 9  lb. 

Potash       61b. 

Phosphoric  acid 421b. 
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That  is  to  say,  3  cwt.  of  Sugar  Company's  No.  3  contains  abont  the  same 
quantities  of  nitrogen  and  of  potash,  and  seven  times  the  quantity  of  phos- 
phoric acid,  as  1  ton  of  farmyard  manure. 

The  cost  of  3  cwt.  Sugar  Company's  manure  is  about  19s.  6d. 

The  manurial  ingredients  in  the  Sugar  Company's  product  are  in  a  yerj 
soluble  form,  and  their  efEect  is  more  rapid.  On  the  other  hand,  it  contains 
no  vegetable  matter  like  the  litter  in  farmyard  manure. 

Composition  of  Fodders. 

The  following  analyses  of  certain  green  fodders,  as  cut  for  feeding,  may  be 
of  interest  to  farmers  in  indicating  the  relative  feeding  values  of  the 
different  fodders  examined  : — 


Batioef 

Water. 

Ash. 

Fat 

Fibre. 

Grade 

Protein. 

Gaibo- 
hydrates. 

Nutrient 
value. 

Proteidsto 

Carbo- 
hydiates. 

Kape        

7906 

1-85 

•73 

8-96 

1^24 

12-45 

15i 

1  to  lU 

Mangold 

8616 

•88 

•44 

118 

1-91 

9-49 

12i 

Ito   5i 

Cabbage   ... 

86-28 

1-07 

•48 

1-88 

117 

9-17 

Hi 

lto9 

Field-peas 

81-75 

1-21 

•81 

7-86 

809 

629 

lOi 

lto3 

Oats          

80'12 

1-78 

1^19 

6-73 

2-67 

7-66 

13 

lto4 

•Sour  ensilajre     ... 

60-86 

4-78 

117 

1874 

415 

16-86 

22i 

lto4| 

Plantir's  Friend... 

78-32 

•95 

•55 

606 

2-28 

16-84 

20i 

ato8 

Imphie     

7391 

1-08 

•99 

5^74 

r56 

16-72 

20i 

ltol2i 

*  The  amount  of  acidity  in  the  sour  silagpe  was  not  determined. 
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By  F.  B.  KTNGDON,  M  R.A.C. 


Champion  Fabks. 

(  Continued  from  %  ag$  10^.) 

In  the  last  number  of  the  Gazette  were  publisbed  full  details  concerning 
each  of  the  farms  of  the  large  class  (over  200  acres  and  not  exceeding  1^80 
acres)  entered  for  the  Champion  Prizes,  and  in  this  number  I  propose  to 
deal  in  a  similar  way  with  the  entries  for  the  prize  for  the  smaller  class,  viz., 
mixed  farms  up  to  200  acres. 

The  following  is  a  list  of  the  entries  in  this  class,  with  the  percentage  of 
points  awarded  to  each : — 

Hay wocwi  Bros.,  Pambula 

BemarcL  Muscio,  Taree 

E.  J.  D«ning,  Kempsey      

J.  W.  Xehnson,  Grafton     

H.  M'I#achlan,  Grafton      

E.  Gibson,  TJnanderra         

D.  Doust,  Grafton 

G.  K.  Green,  Tmnut  

M.  Waters,  Hawkesbnry  Biver     

W.  Swan,  Albion  Park       

The  report  on  each  property  is  given  in  the  order  of  date  of  inspection. 

G.  K.  Green,  Tumut. 

South  Tableland  District.— Place,  Ko.  8 ;  points,  77'78  per  cent. ;  arable,  102  acres  ; 
paatare,  17  acres ;  homestead  and  paddocks,  3^  acres ;  orchard,  7i  acres ;  let  off,  80 
acres;  total,  160  acres. 

(16  October,  1893.) 

This  farm  of  160  acres  is  distant  5  miles  from  Tumut,  and  occupies  perfectly 
flat  land,  the  deposit  of  the  Gubraganda  Biver,  a  tributarv  of  the  Tomut 
Kver,  which  borders  the  property  on  one  side,  the  other  boundaries  being 
hy  public  roads.  Towards  the  south,  and*  within  half  a  mile,  commence  the 
foothills  leading  to  the  Bogong  mountains,  which  quickly  reach  an  elevation 
j  of  1,100  feet,  and  shelter  from  southerly  winds,  but  those  from  the  north 
I         tweep  the  plain.    The  character  of  the  soil  is  fairly  eyen,  being  a  blackish 

I  *  See  tables  at  page  192. 
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sandy  loam,  in  many  cases  over  10  feet  in  depth,  reaching  to  the  boulder 
bed  of  the  river,  and  therefore  the  permanent  water-table.  The  highest 
land  is  nearest  the  banks,  but,  owing  to  their  sloping  away,  water  lies  after 
rain  in  some  of  the  paddocks,  and  much  might  be  done  to  drain  if  neighbours 
could  be  induced  to  continue  the  open  ditches  to  an  outfall,  and  thereby 
improve  their  own  land.  These  moist  lands  afPord  good  grazing  during 
summer,  and  the  farm,  as  a  whole,  is  certain  to  yield'  a  crop  every  season 
unless  an  exceptional  flood  occurs.  With  water  so  easy  to  reach  there  is  no 
need  for  its  conservation  save  by  tanks  for  household  purposes. 

The  property  was  purchased  off  Michael  Quilty  seventeen  years  ago. 
Forty  acres  were  then  under  cultivation,  and  the  rest  was  a  dense  river 
scrub,  the  fencing  being  old  and  the  house  a  sort  of  gunyah.  Mr.  Green, 
during  nine  years'  occupation,  has,  with  his  own  labour,  a  man  being  hired 
when  needed,  cleared  all  but  10  acres,  erected  substantial  fences,  built  the 
present  house  and  farm-steading,  and  brought  the  farm  into  first-class  order, 
by  reason  of  ill-health  he  next  resided  in  Sydney  for  five  years,  when  the 
land  was  leased  for  £200  per  annum,  but  it  fell  off  in  condition,  and  Mr. 
Green  having  returned,  has  during  the  last  three  years  restored  it  to  the 
state  it  was  in  prior  to  letting.  The  purchase  money  in  1876  was  at  the 
rate  of  £4  16s.  per  acre,  but  the  value  may  now  be  estimated  at  £14  per 
acre. 

The  paddocks  are  moderate  in  size  and  well  fenced,  principally  with  two- 
rail  of  very  substantial  build,  of  water-gum  timber,  the  trees  being  of  a 
large  size,  and  are  split  by  means  of  a  charge  of  powder.  Instead  of  burning 
off,  posts  and  rails  are  got  out  for  future  use,  and  the  rest  of  the  timber 
is  cut  into  firewood  and  stacked  near  the  house,  some  40  cords  being  stored 
there  now.  Old  fences  are  strengthened  to  last  for  a  time  by  means  of  wires 
run  on  the  top  and  between  the  two  rails.  A  Government  road  fence, 
rankly  overgrown  with  briars,  is  about  to  bo  cleared  and  replaced  by  Mr. 
Green  with  post  and  two  rails.  Weeds  grow  apace  in  this  fertile  soil,  and  a 
JQst  cause  of  complaint  lies  against  the  State  through  the  neglect  of  keepinj 
roads  free  from  noxious  rubbish.  There  are  gates  near  the  homestead  an( 
slip-rails  elsewhere. 

The  residence  is  a  substantial  four-room  slab  cottage,  roofed  with  iron, 
having  a  detached  kitchen  and  oflBces,  and  standing  in  the  midst  of  a  flower- 
garden  and  orchard.  Close  by  is  a  luxuriant  clover-paddock  bordering  the 
river,  and  containing  many  very  fine  elms,  willows,  elder  bushes,  and  a  white 
cedar,  which  testify  to  the  richness  of  the  deep  loam  and  its  never-failing 
moisture.  The  farm  buildings  are  at  a  distance  of  200  yards,  and  comprise 
a  slab-built  stable,  floored  with  slabs,  milk-bail  and  yard  with  calf-pen 
adjacent,  and  the  barn  60  ft.  x  20  ft. 

The  implements  comprise  a  one-furrow  plough,  by  Howard,  a  two-furrow 
plough,  by  Eitcliie,  wood-framed  harrow,  Howard's  A-shaped  horse  hoe  and 
scarifier,  "  Planet "  horse-hoe,  wood-roller,  ABC  corn-sheller,  spring  cart, 
tip-dray,  and  buggy ;  reaping  and  threshing  machines  and  chaff-cutter  are 
hired. 

The  system  of  farming  pursued  is  to  alternate  maize  with  oats,  some  of 
the  latter  being  cut  for  grain,  and  the  rest  for  hay.  A  small  breadth  of 
wheat  is  also  grown  for  sale  to  local  millers.  The  bulk  of  the  maize  and  oats 
with  surplus  of  the  hay  over  home  consumption  is  sold  locally.  After  the 
com  is  pulled,  cattle  pick  up  a  good  living  all  the  winter,  and  the  land,  when 
rest  is  required,  is  laid  down  in  grass  for  some  years  before  being  agun 
cropped  with  cereals.  After  the  oats  are  cut,  stock  are  allowed  to  run  on 
the  stubbles  till  May,  when  ploughing  follows. 
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The  farm  is  laid  out  as  follows : — Maize,  71  acres ;  oats,  23  acres  ;  wheat, 
8  acres;  cultiTated,  102  acres;  pasture  (rest),  17  acres;  homestead  and 
pftddoek,  3^  acres;  orchards,  7i  acres;  land  let  off,  30 acres.  Total,  160 
acres. 

The  method  of  cultivation  is  to  watch  the  weather  carefully,  in  that  wet 
renders  the  land  too  soft  for  working,  and  cultiration  is  pushed  along  with 
whenever  possible.  Gbeat  pains  are  taken  to  get  a  fine  tilth,  the  land 
having  a  tendency  to  form  clods  if  worked  wet.  Maize  is  planted  at  the 
intersection  of  sauares,  got  by  running  furrows  4  feet  apart  crossways,  and 
three  corns  are  dropped  at  each  point.  Horse  tillage  is  pursued  till  the 
plants  grow  too  big,  and  then  weeds  are  kept  down  by  nand ;  cobs  are 
palled  in  May,  husked  in  the  bam,  the  cores  and  husks  going  for  litter  in 
the  piggery  and  cow-yard.  The  stalks  remain  till  the  land  is  sufficiently  dry 
to  allow  of  the  tillage  for  the  next  crop,  when  they  are  ploughed  in.  Maize 
has  been  grown  continuously  for  thirW  years.  The  usual  yield  is  from  45 
to  70  bushels  per  acre,  on  virgin  land  over  100  bushels  may  be  got,  and 
from  60  to  70  acres  are  planted  annually,  the  total  product  being  about  1,100 
bushels.  The  varieties  sown  are  from  seed  recently  obtained  from  the 
Clarence,  a  few  grains  of  **  Golden  Drop  *'  and  "  Golden  Dent "  having  been 
sent  to  Mr.  Vicary,  a  neighbour.  Two  years  ago  Mr.  Green  sowed  half  a 
bushel  of  each,  and  from  seed  thus  acclimatised  the  present  crops  are 
grown.  The  "  Golden  Drop  "  of  last  season,  binned .  in  the  bam,  presented 
a  rich  yellow  transparent  com,  whilst  the  "  Golden  Dent "  was  lees  so ;  both 
varieties  yield  equally  well,  and  on  good  land  choice  acres  were  estimated  at 
lOO  bushels  and  90  bushels  respectively.  Some  corn  is  sold  for  seed  locally, 
only,  however,  at  current  rates  (38.  6d.  per  bushel),  and  the  farmers  are 
much  indebted  to  Messrs.  Yicary  and  Green  for  obtaining  so  good  types 
from  a  distance. 

Oats  for  grain  and  hay  occupy  23  acres,  the  cutting  being  done  by  a  hired 
string  binder.  Por  both  there  is  a  good  local  demand,  hay  being  sold  up  to 
30  tons  per  annum,  the  rest  is  kept  for  home  use,  and  chafEed  by  a  neighbour 
at  lOs.  per  ton.  No  advantage  is  gained  by  sowing  oats  early,  the  August 
planting  giving  the  beet  returns  of  about  3  .tons  of  hay  to  tlie  acre,  or  45 
bushels  of  grain.  This  season  White  Tartarian  from  New  Zealand  were 
sown. 

About  8  acres  are  this  year  in  wheat — "  Purple  Straw" — from  seed  sent  by 
the  Department  of  Agriculture  two  years  ago  to  Mr.  Bridle,  of  Bum- 
bowlee  Plains,  and  purchased  off  him  at  5s.  per  bushel.  The  flags  at  the 
time  of  my  visit  were  luxuriant,  rust  not  visible,  heads  not  yet  appearing, 
and  a  prospect  of  a  yield  up  to  36  bushels  per  acre.  Last  yearns  sample  in 
the  barn,  and  about  to  be  sold,  presented  a  plump,  starchy,  dry,  yet  soft 
berry,  much  preferred  by  millers.  "  Purple  straw"  has,  as  yet,  excelled  all 
others  grown  in  the  Tumut  district,  and  rrom  its  early  maturity,  escaping 
somewhat,  if  not  wholly,  the  rust  that  is  sure  to  attack  late-sown  wheat. 
There  was  a  most  instructive  object  lesson  in  progress  at  the  time  of  my 
visit,  twelve  varieties  of  experimental  wheat  bemg  grown  side  by  side.  A 
plot  of  "  Jubilee  "  covering  192  souare  yards  was  sown  with  4  lb.  of  seed 
got  two  years  ago  from  a  2-oz.  packet  from  the  Department,  and  last  year's 
jield  was  kept  for  this  season's  sowing.  The  flag  was  luxuriant,  heads 
showing,  no  rust  visible,  and  in  height  one-third  more  than  "Purple  Straw." 
"Trafalgar,"  sown  from  seed  similarly  obtained,  had  flags  of  a  deeper  green, 
equally  tall,  but  less  withery,  and  heads  a  week  later.  "  Blount's  Lambrigg," 
although  sown  one  day  later  than  the  above,  had  a  low  creeping  habit,  with 
iQore  withered  flags,  and  only  half  the  height.  "Early  Para"  showed  a  good 
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clean  flag,  with  Leads  just  appeariDg,  and  a  few  inches  shorter  than  ^  Tra- 
falgar ";  it  had  stooled  well,  although  sown  later — ^in  the  middle  of  June. 
**  Victorian  Defiance  "  presented  a  poor  stool,  narrow  flag,  of  medium  height, 
heads  about  to  appear,  although  rather  irregular;  they  were  somewhat 
bearded,  and  the  crop  did  not  appear  encouraging,  but  on  good  land  the 
yield  might  be  fair.  "  Ward's  Prolific  "  was  good  looking,  of  a  bright  colour, 
fully  flagged,  but  no  heads,  as  yet,  showing,  being  sown  the  third  week  in 
June.  "  Farmer's  Priend,"  was  less  promising  than  the  above,  as  was  also 
"Smith's  Nonpareil."  "Summer  Club"  presented  a  narrow,  pointed, 
upright  flag,  and  although  sown  in  May  was  very  slow  to  start,  yet  had 
tillered  well.  "  Leak's  "  was  the  finest  wheat  on  the  farm,  and  tvrioe  the 
height  of  the  above,  although  sown  the  same  week  in  May.  "  Early  Para," 
however,  excelled  it  in  rapid  maturing  and  luxuriance,  since  it  was  nearly 
equal  in  appearance,  although  sown  a  month  later. 

A  paddock  of  17  acres,  previously  cropped  with  maize,  is  now  under  grass, 
having  been  rested  four  years  ago  and  since  grazed.  It  will  keep  the  six 
draught  horses  and  two  milch  cows  this  coming  summer.  This  is  the  land 
that  is  wet,  and  might  be  improved  by  drainage  if  neighbours  would  assist. 
Should  the  picking  ofE  the  maize  and  oat  stubbles  be  abundant,  a  beast  or 
two  will  be  purchased  to  fat  and  salt  down  for  home  use.  Grrass  hay  and 
silage  are  not  made. 

Manure  is  conserved  for  use  on  the  orchard,  and  is  made  from  horse,  cow, 
and  pig  droppings,  there  being  a  good-sized .  heap  recently  got  out  from  the 
piggeries. 

The  live  stock  number  17  horses,  2  cows,  and  170  head  of  poultry.  Several 
pigs  are  usually  kept,  but  at  the  time  of  my  visit  the  last  had  been  sold,  and 
the  intention  is  to  buy  a  pure-strain  of  Berkshire  for  breeding  purposes. 
The  horses  comprise  8  active  draught,  3  good  saddle  horses,  one  being  of  a 
handsome  carriage  type ;  a  roadster  filly,  2  years  old  ;  2  farm  colte,  to  be 
broken  in  during  1894 ;  and  2  other  colts  the  year  aft^r,  displacing  older 
ones  that  will  be  sold.  There  were  also  a  good-looking  pony  for  the  children 
and  a  foal.  The  stallion  "  Hero,"  the  father  of  the  four  farm  colts,  was  the 
property  of  a  neighbour,  and  his  young  8-year-olds  are  worth  £10  each,  the 
price  of  horse  stock  being  very  low.  Two  milch  cows  are  kept,  both  Durhams, 
of  excellent  type,  purchased  in  the  district  three  years  ago  for  £13  the  pair. 
Although  the  calf  ran  with  one  during  the  day,  she  gave  2^  gallons  of  milk. 
Possibly  no  clover  pasture  could  excel  that  of  this  farm  for  dairy  purposes. 

Mr.  Q-reen  is  a  successful  exhibitor  of  poultry,  having  won  many  priaes 
locally.  The  pure  breeds  are  kept  in  separate  compartments  of  a  long,  well* 
built  poultry-house,  and  comprise  Australian  game.  Partridge  Cochin,  White 
Brahma,  Langshan,  Orpington,  Dorking,  Leghorn,  White  Aylesbury  du(^B, 
and  0-uinea  fowl.  The  strains  have  been  acquired  from  noted  breeders  in 
Victoria  and  this  Colony.  In  an  isolated  district  fancy  prices  are  not  got, 
but  for  a  setting  of  eggs  10s.  may  be  paid.  In  reality,  the  neighbourhood 
has  benefited  through  Mr.  Green's  enterprise.  The  breeding  of  pigeons  for 
match  purposes  brings  in  Is.  apiece  for  the  birds  supplied.  Several  hives 
of  bees  are  kept,  and  the  honey,  as  well  as  the  eggs,  table  fowls,  and  butter, 
are  sold  locally. 

The  vegetable  garden  is  merely  for  house  use,  but  so  freely  does  every  variety 
flourish,  particularly  onions,  that  pure  seeds  might  with  advantage  be  grown 
for  the  trade.  There  are  8  acres  of  orchard,  including  the  old  orchard  of  li 
acres,  the  house  orchard  of  1^  acres,  and  the  new  orchard  of  5  acres.  The 
first-mentioned  contains  many  notable  trees,  indicative  of  the  suitability  of 
the  soil  for  the  growth  of  frmt.  An  English  walnut  was  25  feet  high.    Erom 
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an  apricot  2o  feet  high  £7  was  made  last  year  by  selling  the  fruit  at  3d.  per 
dozen.  The  pears  from  a  tree  30  feet  high,  with  a  trunk  20  inches  in  diameter, 
sell  at  6d.  per  dozen.  An  apple-tree  28  feet  high  bears  enormous  fruit,  that 
measure  18  inches  in  circumference.  These  trees  were  purchased  with  the 
property  seventeen  years  ago.  About  1|  acres  of  reclaimed  river-bed  were 
planted  three  years  ago  with  a  varied  selection  of  trees,  some  being  got  from 
grower  at  Wagga  Wagga,  others  from  Sydney.  Four  acres  in  1892  and  1 
aoe  in  1893  have  also  been  planted,  the  land  being  choice  flat  alluvial.  The 
trees  throughout  looked  well,  growing  freely,  with  clean  stems,  and  few 
indications  of  insect  attack.  There  is  a  good  sale  of  fruit  locally,  and  the 
oidiard  adds  from  £40  to  £50  per  annum  to  the  farm  proceeds.  Melons  of 
many  descriptions  are  also  grown,  as  much  as  £20  in  one  season  having  been 
realised. 

Book-keeping  is  quite  elenventary,  a  record  of  sales  and  purchases  being 
kep^. 

The  work  of  the  farm  is  done  by  Mr.  Ghreen  and  his  son,  18  years  of  age, 
t^  family  helping  in  poultry  keeping,  preserving  fruit  for  home  use,  and 
bees. 

The  subsidiary  aids  may  be  enumerated  ae  follows : — Co-operative  family 
labour;  sales  of  seed  com,  oats,  and  wheat,  also  eggs,  table-birds,  and  pi^ons ; 
the  use  of  home-cured  bacon ;  home  carpentry ;  bee-keeping ;  sales  of  fruit 
and  melons.     All  repairs  are  done  by  tradespeople. 

The  points  of  interest  are  experiments  in  wheat  culture,  the  use  of  seed 
maize  acclimatised  from  the  Clarence,  the  levelling  and  planting  of  the  old 
river  bed,  extended  orchard  growth,  and  pure  breeds  of  poultry. 

The  management,  with  a  view  to  profit,  is  to  make  maize  the  main  crop, 
ts  grow  oats  for  grain  or  hay  in  next  proportion,  a  minor  crop  of  wheat  is 
taken,  and  the  orchard  is  a  source  of  revenue.  The  vegetable  garden, 
together  with  all  the  dairy  produce,  is  for  home  use  as  well  as  home  killed 
meat  and  bacon.  The  live  stock  comprise  working  horses,  with  the  sale  of 
one  or  so  now  and  again,  two  cows  for  the  home  dairy,  fat  swine  for  sale  or 
bacon  curing,  and  choice  poultry. 

^Hie  fann  is  a  flat  alluvial  seldom  subject  to  flood,  having  a  deep,  friable 
soil  that  will  produce  large  crops  of  maize  and  cereals,  either  for  hay  or 
grain ;  clovers  grow  luxurianldy ;  fruit  trees  do  exceedingly  well ;  and  there 
18  no  fear  of  soil  exhaustion.  The  ground  has  been  reclaimed  at  no  small 
labour  from  dense  brush,  carrying  heavy  timber,  which  has  been  utilised  for 
fencing  or  stacked  for  f ueL  The  cultivation  throughout  is  thorough,  and 
Ae  marketing  is  well  done.  The  implements  are  suitable,  and  the  string- 
Innder  and  chaff-cutter  of  neighbours  are  hired  in  preference  to  ownership. 
The  labour  of  the  farm  is  that  of  Mr.  Green  and  his  son,  with  hired  hands 
when  required ;  and  the  area  is  a  comparatively  large  one  for  so  few.  persons 
to  weak.  During  the  past  year  a  great  deal  of  time  has  been  devoted  to 
leclaiming  the  old  river  channel  that  was  much  overgrown  with  brush, 
planting  an  orchard,  and  Uning  roadways  with  greengages  and  preserving 
plums. 

The  turnover  for  the  year  may  be  taken  at  £400.  The  live  and  dead 
stock  and  improvements,  house  and  farm  buildings,  maybe  valued  at  £1,060. 
13ie  original  outlay  was  £750,  and  the  present  value  of  the  land  may  be 
regarded  as  about  £2,240,  so  that  the  increase  of  £2,250  may  be  looked  upon 
as  representing  the, skill  and  labour  of  seventeen  years  of  occupation, 
besides  the  whole  of  the  household  and  personal  expenses  during  that  period. 
The  soil  and  climate  of  ihe  Tumut  district  are  exceptionally  good,  and  this 
fsnn  shows  what  can  be  done  with  proper  farming. 
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Michael  "Waters,  Hawkesbury  Eiver,  Eichmond. 

South  Coast  District.— Place,  No.  9 ;  points,  76*44  per  cent. ;  arable,  80  acres ;  pasture, 
14  acres ;  homestead,  4  acres ;  orchard,  2  acres ;  total,  100  acres. 

(25  October,  1893.) 

Mr.  Waters  has  been  connected  with  this  farm  for  a  long  term  of  yeare, 
first  as  a  farm  servant  to  Mr.  "William  Parnell,  who  then  owned  it,  next  as 
a  lessee  of  50  acres,  and  when  in  1872  the  estate  was  for  sale,  Mr.  "Waters, 
through  timely  financial  assistance,  was  enabled  to  purchase  the  50  acres 
for  the  sum  of  £950.  The  fences  were  useless,  and  a  small  orangery  of 
good  trees  alone  existed  as  an  improvement,  yet  seasons  were  fiivourableand 
prices  good,  so  that  in  a  few  years  the  debt  on  the  farm  was  paid  off.  In 
1878  an  adjoining  50  acres  were  purchased,  on  terms,  for  £1,000,  and  now 
no  money  is  owing.  This  farm  ot  100  acres  abuts  on  the  Hawkesbury,  the 
river  bottom  being  45  feet  below  the  plateau  on  which  the  homestead  is 
erected,  and  the  major  part  of  the  farm  is  10  feet  higher.  In  a  great  flood 
the  backwater  would  cover  the  farm,  but  the  main  current  would  be  at 
"Windsor  4  miles  distant,  and  since  river  banks  are  always  the  highest  point 
in  a  wide  valley,  the  homestead  would  be  as  it  were  an  island.  The  town  of 
Eichmond  is  2  miles  distant,  and  to  it  and  the  railway  there  is  a  good  road. 
The  market  for  the  produce  is  partially  local  and  mainly  the  metropolis. 
The  geological  features  are  that  the  river  silt  has  been  chiefly  derived  from 
the  Hawkesbury  sandstones  of  the  main  mountain  range,  and  where  the 
heavier  particles  are  deposited,  sandy  soils  of  the  poorest  description  resalt, 
but  the  finer  silt  has  formed  the  soil  of  Mr.  "Waters'  farm,  which  occupies 
some  of  the  very  best  Hawkesbury  Eiver  land.  It  is  porous  and  friable,  of 
great  depth,  contains  a  fair  proportion  of  organic  matter,  and  is  replenished 
from  time  to  time  by  flood  deposit. 

Drainage  is  not  necessary,  although  on  one  portion  of  the  farm  there  is  a 
lagoon  and  wet  land  supplied  by  soakage  from  the  higher  land  on  which  the 
town  of  Eichmond  stands  ;  but  it  is  too  valuable  a  pasture  in  dry  summer 
time  to  be  drained.  Eain-water  is  conserved  in  tanks  for  household  use.  The 
fences  are  serviceable,  the  majority  being  3-rail,  some  with  5-wire,  and  as 
timber  is  scarce,  fences  are  made  to  last  as  long  as  they  can,  the  divisional 
ones  being  of  use  to  allow  cattle  to  feed  on  the  stubbles. 

The  residence  is  a  comfortable  six-room  cottage  of  wood,  standing  in  a 
neat  garden  with  flowers  and  many  shrubs.  The  farm  buildings  form  a 
group  by  themselves,  and  were  built  by  Mr.  "Waters  and  his  sons,  assisted 
by  a  carpenter.  The  hay-shed,  of  round  saplings  with  iron  roof,  is  70  feet 
by  35  feet,  and  has  partitioned  off  a  buggy-house  with  fodder  and  chaff -room. 
The  bam  is  of  slabs,  with  iron  roof,  measuring  60  feet  by  27  feet.  The 
stable,  50  feet  by  18  feet,  is  of  elabs  and  saplings,  with  bark  roof,  and 
contains  four  stalls  and  two  loose  boxes.  Another  stable  is  10  feet  by  12 
feet,  also  a  cottage  of  wood  and  iron  roof,  30  feet  by  10  feet,  with  harness- 
room.  The  piggeries  consist  of  a  large  pig-proof  yard,  with  some  roof 
shelter.  These  buildings  are  typical  of  the  Hawkesbury,  where  not  much 
shelter  is  needed  for  live  stock,  and  may  be  taken  to  represent  an  outlay  of 
£300. 

The  implements  comprise  five  one-furrow  iron  ploughs  (local  make),  three 
one-furrow  "Deere"  chill,  one  double  mould-board  by  Howard;  "Planet" 
horse-hoe,  "Jersey"  horse-hoe  (Ames  Co.),  and  an  iron  one  of  ordinary 
pattern  made  locally;  two  harrows  with  wood  frames;  two  wooden  rollers; 
iron  horse-rake;  "Parmer's  Priend"  corn-planter;  corn- winnower,  corn- 
sheJler  (Manners  of  Taree)  ;  horse-power  (Eichmond  and  Chandler),  maize- 
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stalk  chopper  for  use  in  the  field  (local  make),  "  Paragon"  mower  (Homsby), 
three  drays  with  frames,  spring  cart,  and  buggy.  Uepairs  and  farriery  are 
done  by  tradespeople.  The  "  Deere  *'  chill  ploughs  are  highly  approved,  a 
single  furrow  drawn  by  two  horses  doing  the  work  of  a  double  furrow  with 
three  horses,  and  leaving  an  excellent  tilth. 

The  system  of  farming  pursued  is  to  make  maize  the  main  crop,  50  acres 
being  planted.  Next  in  imiM)rtance  come  hay  crops,  such  as  lucerne,  wheat, 
and  oats,  17  acres ;  pumpkins,  13  acres,  besides  where  sown  between  the 
maize;  potatoes,  1  acre;  lagoon  and  pasture,  14  acres  ;  homestead,  orchard, 
vegetable  garden,  and  yards,  5  acres ;  total,  100  acres.  The  chief  market  is 
the  metropolis,  and  catch  crops  are  got,  if  possible,  such  as  turnips,  green 
barley  after  hay,  sorghum,  and  jam  melons. 

The  ground  is  prepared  for  maize  in  June,  when  the  stalks  are  chopped 
and  ploughed  in  ;  a  cross  ploughing  is  made  in  September,  furrows  are  struck 
4  feet  apart  by  Howard's  aouble  mould-board  plough,  and  the  com  is  planted 
by  the  "  Farmer's  Friend."  Pumpkins  are  plant^  between  the  maize  in 
rows  16  feet  apart,  and  spaced  at  10  feet  intervals.  Horse  and  hand  hoeing 
aare  pursued  to  keep  down  weeds.  The  cobs  are  gathered  in  March  and 
husked  in  the  bam,  the  husks  being  picked  over  by  the  live  stock,  and  the 
cores  serve  for  fuel. 

The  example  set  by  the  College  Farm  in  drilling  maize,  so  that  the  plants 
are  equally  spaced,  at  16  inches'  intervals,  has  been  followed  by  Mr.  Waters, 
and  with  satisfaction,  since  economy  in  labour  is  gained  without  loss  of 
efficiency  either  in  hoeing  or  yield.  Hitherto,  dropping  seeds  by  hand  at 
intersections  4  feet  apart  has  been  the  Hawkesbury  custom.  Mr.  Waters 
has  aJso  been  the  first  farmer  in  the  district  to  introduce  a  double  mould- 
board  plough  in  lieu  of  the  usual  two  bouts  of  a  single  furrow,  in  order  to  mark 
<mt  the  rows,  and  a  "  Farmer's  Friend  "  drill  is  used.  The  closing  in  of  the 
o^n  farrow  and  the  hilling  is  accomplished  by  a  horse-hoe  fitted  with  side 
wings  or  mould-boards.     One  bushel  of  seed  is  used  for  from  4  to  5  acres. 

The  "  Large  Hawkesbury  Yellow  "  com  is  preferred,  since  the  yield  has 
measured  110  bushels,  the  return  of  the  first  prize  acre  for  1892,  and  the 
average  is  80  bushels  per  acre.  "  Champion  "  and  "  Hogan's  Eed  Spindle  " 
aje  also  approved  varieties. 

Lucerne  is  laid  down  for  five  years,  and  then  five  crops  of  maize  are  taken. 
The  land  is  prepared  by  three  ploughings,  so  as  to  get  it  particularly  clean, 
and  15  lb.  of  seed  per  acre  is  sown  broadcast  either  in  March  or  September, 
a  less  quantity  being  considered  unwise.  No  difficulty  is  experienced  with 
dodder,  since  the  seed  is  obtained  from  Mr.  Kichard's  Bulga  property, 
costing  Is.  per  lb.  The  first  cutting  is  made  when  the  lucerne  is  about  to 
flower  in  about  six  week's  time,  and  then  two  more,  completing  the  first  year ; 
afterwards  six  cuts  per  annum  are  taken.  The  yield  is  1  ton  per  cut  per 
acre,  or  6  tons  per  annum.  The  climate  is  very  suitable  for  haymaking,  and 
great  pains  are  taken  not  to  unduly  injure  the  leaves  by  much  turning.  Tlie 
cutting  is  done  by  the  "  Paragon  "  mower,  the  crop  falling  behind  it  and 
TCTiaining  untouched  for  a  day,  and  the  iron  horse-rake  is  used  to  gather  it 
mto  wind  rows ;  next  it  is  forked  into  heaps  and  stacked  in  the  hay-shed, 
where  it  settles  rapidly  down  and  is  trussed  for  sale.  Tbe  bulk  of  the  crop 
is  sold  chiefly  in  the  neighbourhood,  and  a  proportion  is  retained  for  home 
use.  The  return  per  acre  may  be  taken  at  6  tons,  at  £3  5s.  =  £19  10s. 
Oati  are  cut  for  hay  by  the  *'  Paragon,"  being  delivered  into  sheaf  bundles, 
which  are  bound  by  straw  bands,  stacked  tqr  two  days,  and  then  carried  to 
^  hay-shed,  the  yield  being  3  tons  per  acre,  selling  at  £3  per  ton — in  all, 
£1S  per  acre. 
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Pumpkins  are  largely  grown,  the  13  acres  being  apportioned  as  follows  :— 
pumpkins,  8  acres ;  jam  melons,  2  acres ;  water  melons,  1  acre ;  Eojal 
pumpkins,  1  acre ;  cattle  pumpkins,  1  acre,  besides  those  grown  between  the 
maize.  These  crops  make  a  quick  return,  for  pumpkins  sown  in  September 
are  off  in  January,  and  green  barley  or  wheat  is  immediately  put  in.  All 
varieties  sell  readily.  Last  year  5  acres  of  pumpkins  yielded  612 
dozen,  fetching  from  4s.  to  6s.  per  dozen,  whilst  the  inferior  ones  were  used 
at  home  for  cattle  and  pigs.  Water  melons  yield  40  dozen  per  acre,  and 
fetch  5s.  per  dozen.  Jam  melons  give  12  ton  per  acre,  at  £1  5s.  per  too. 
Turnips  are  sometimes  taken  as  a  catch  crop,  yielding  5  tons  to  the  acre, 
selling  at  £2  10s.  per  ton.  Two  crops  of  potatoes  are  got  per  annum,  the 
first  lot  put  in  in  September  are  off  in  December,  and  those  plantec}  in 
January  are  harvested  in  May  and  June,  the  yields  being  6  tons  per  acre 
each,  or  12  tons  in  all,  selling  at  from  £4  to  £6  per  ton.  ''*'  Brownell's 
Beauty,"  "  Skyblue  Kidney,"  "  Scotch  Orey,"  "  Dean,"  "  Early  Puritan," 
"  Buby  Bed,"  and  "  Satisfaction  "  are  varieties  grown.  The  double  mouM- 
board  plough  is  used  to  open  out  the  furrows  in  which  the  sets  are  planted. 

No  system  of  manuring  is  pursued,  nor  are  fertilisers  purchased.  Stable 
manure  with  husks  and  cores  are  rotted  in  a  small  uncovered  heap.  The  \ki 
manure  is  collected  from  the  large  open  yard.  Maize-stalks  are  plouffhed 
in.  What  a  benefit  manuring  confers  was  to  be  seen  in  the  lucerne  paddock 
wherever  droppings  had  stimulated  a  luxuriant  growth. 

Beference  has  already  been  made  to  the  conservation  of  fodder  crops. 
There  is  no  systematic  laying  down  of  grasses  and  lucerne.  The  14-acn 
pasture  paddock  with  lagoon  is  used  for  the  stock  in  summer,  and  its  water 
couch-grass  proves  most  serviceable,  so  that  it  would  not  be  wise  to  drain  tiie 
land. 

The  live-stock  number  19  horses,  80  cattle,  6  swine,  and  200  head  of 
poultry. 

Horse-breeding  forms  a  feature  of  Mr.  Waters'  management,  and  adds 
considerably  to  the  annual  turn-over.  The  enterprise  of  the  late  Mr. 
Andrew  Town  in  importing  pure  Clydesdale  stock  ha«  been  of  the  widest 
benefit.  At  first  Mr.  Waters  secured  good  mares  in  foal  to  Town  sires,  and 
the  produce  has  at  all  times  fetched  good  prices,  from  100  to  130  guineas 
being  frequent  figures.  The  two  grand  entires,  "Prince  Colin"  and 
"  Commodore,"  now  on  the  farm  have  been  bred  by  existing  mares,  and  have 
won  prizes  at  the  Metropolitan  and  local  shows,  but  times  are  bad  financiallj 
when  the  service  fee  of  such  horses  is  lowered  to  £2  58.  The  brood-mares  are 
also  high-class,  and  number  seven,  three  being  prize  heavy  draught,  and  four 
active  £Eirm  mares.  There  are  also  four  heavy  draught  geldings  bred  from  the 
above,  two  fillies  2  years  old,  one  colt  of  the  same  age,  one  colt  1  year  old, 
all  being  Clydesdales,  and  one  yearling  blood  colt.  Two  hackneys  are  kept 
for  buggy  and  saddle,  as  well  as  a  blood  mare,  "  Hasty,"  a  frequent  pri»e 
winner,  and  now  with  a  colt ;  in  all,  nineteen  horses. 

There  are  fourteen  milch  cattle,  seven  in  milk  and  seven  dry  ;  they  are  of  the 
usual  Hawkesbury  type ;  and  surplus  butter  to  the  extent  of  £25  is  sold  yearly. 
The  heifers  number  sixteen — in  all,  30  head  of  cattle.  Prize  swine  are  kept, 
and  at  present  five  breeding  sows  of  the  improved  Berkshire  type  derived  from 
Town  and  Deane  strains  are  installed,  the  boar  of  a  neighbour,  of  Nejir 
Zealand  extraction,  being  availed  of.  Inferior  maize  and  pumpkins  form  their 
principal  food.  Nine  pigs,  of  from  150  to  200  lb.,  are  killed  annually,  the 
greater  part  of  the  bacon  being  used  at  home,  and  dealers  pick  up  abont 
fifty  suckers  per  annum  at  from  Os.  to  7s.  each  when  six  weeks  old ;  pig* 
bring  in  about  £20  per  annum.   There  was  one  store  fattening  in  NovemD«f« 
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Poultry  are  represented  by  Australian  black  and  red  game,  200  head  being 
kept,  realising  by  eggs  and  table  birds  £20  per  annum.  Mr.  Waters'  birds 
haTe  been  frequent  prizo-takers,  lay  well,  and  are  very  choice  for  the  table. 

The  garden  is  for  nome  use,  a  portion  of  a  field  near  to  the  farm-buildings 
being  used  for  the  purpose.  The  orchard  adjoins  also  the  farm-buildings, 
and  covers  over  an  acre  of  ground,  two-thirds  being  citrus  and  one- third  mixed 
teees.  The  citrus  trees  are  over  40  years  of  age  and  bear  fairly  well.  The 
itone-fruits  form  also  large  trees  of  about  nine  years  standing,  but  the 
orchard  evidently  does  not  receive  the  attention  it  deserves  as  to  spraying 
andpnming. 

Book-keeping  is  merely  a  record  of  sales  and  purchases,  and  the  totals  are 
anulable  for  several  years  past.  The  labour  of  the  farm  is  accomplished  by 
Mr.  Waters,  his  two  adult  sons,  and  the  co-operative  aid  of  the  family. 

The  subsidiary  aids  may  be  enumerated  as  co-operative  family  labour ; 
sales  of  maize  and  potatoes  for  seed,  pure  Clydesdales,  Berkshires,  and  game 
birds,  sales  of  dairy  produce,  bacon,  and  poultry,  also  orchard  fruits  and  hire 
ol  Budze-chopper. 

Tbe  pointe  of  interest  are  the  keeping  of  pure  horse,  swine,  and  poultry 
stock  The  large  area  under  tillage  work^  by  lamily  labour.  The  introduction 
of  maize  planting  in  drills,  and  the  use  of  a  double  mould-board  plough. 

In  reviewing  the  management  with  a  view  to  profit,  the  utmost  appears  to 
be  won  from  a  soil  incapable  of  exhaustion,  because  floods  renovate  it  from 
time  to  time.  The  maize  crop  yields  extremely  well,  the  lucerne  hay  is  made 
as  perfectly  as  can  be,  double  crops  of  potatoes  give  12  tons  to  the  acre,  and 
the  various  pumpkin  crops  fetch  good  prices  in  Sydney  markets.  The 
caltiTation  is,  in  all  cases,  carefully  done,  and  weeds  are  kept  under. 
Doubtless,  were  manure  better  made,  and  fertilisers  purchased,  even  larger 
crops  could  be  secured.  The  returns  for  the  past  thirteen  years  show 
admirable  results,  and  the  average  of  £658  per  annum  from  100-acre  farm, 
of  which  80  acres  are  under  the  plough,  is  made  up  as  follows : — Maize,  £250  ; 
hay,  lucerne  and  oaten,  £145 ;  potatoes  and  pumpkins,  £75  ;  poultry  and 
d«ry,  £75  ;  pure-bred  live-stock,  £120 — in  all,  £665.  The  capital  invested 
zDay  be  arrived  at  by  taking  the  actual  purchase  cost  and  an  estimate  of  the 
property.  The  land  cost  £1,950,  and  £1,320  has  been  expended  as  follows : — 
homestead,  £750;  live-stock,  £370;  and  implements,  &c.,  £200 — in  all, 
£3,270.  The  present  auction  value  of  the  farm  may  be  put  at  £100  per  acre, 
£4,000,  which  with  £1,320  as  shown  above  makes  £5,320.  If  from  this  the 
porehase  money,  £1,950,  be  deducted,  £3,370  represents  the  outcome  of  Mr. 
Waters'  life-long  farming,  in  addition  to  which  there  is  the  whole  of  the 
household  and  family  expenses. 

Edward  Gibson,  Fig  Tree,  Unanderra. 

Place,  No.  6  ;  points,  78*94  per  cent.  ;  arable,  16^  acres  ;  pasture,  76}  acres ;  homestead 
and  paddocks,  9^  acres  ;  orchard,  i  acre ;  total,  103  acres. 

(31  Octoher,  1893.) 

Mr.  Gibson  arrived  in  1858  from  the  north  of  Ireland,  where  he  had 
experience  as  a  boy  on  his  father*s  farm.  Possessing  but  little  money,  he 
obtained  employment  and  experience  for  eighteen  months  on  a  dairy-farm  in 
the  lllawarra  District.  He  then  rented  a  email  farm  in  the  same  district, 
^d  with  financial  help  was  able  to  stock  it  with  dairy  cattle,  and  in  eight 
years'  time  sold  off  and  realized  £1,800  profit  as  a  tenant  farmer.  He  next 
pQTchaaed  a  property  near  Dap  to,  which,  with  all  its  stock,  was  handed  over 
tvo  and  a  half  years  ago  to  his  two  sons.    The  present  Eig-tree  farm  waa 
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bought  five  years  ago,  with  a  three  years'  lease  to  run  out.  Two  years  ago 
he  built  the  present  commodious  residence  and  commenced  dairy-farming, 
some  lands  adjacent  being  rented  for  running  dry  cows  and  springers.  The 
farm  entered  for  competition  is  103  acres  in  extent,  and  of  the  choicest 
description.  With  the  exception  of  a  low  hill,  covering  10  acres,  it  is  wholly 
an  alluvial  flat,  bounded  on  three  sides  by  the  constantly  flowing  "  American" 
Creek,  and  is  scarcely  ever  subject  to  even  a  few  hours'  flood.  The  position 
is  sheltered,  save  from  strong  westerly  winds.  By  road  the  distance  from 
Wollongong  is  2  miles,  and  with  the  collieries  near  by  constitutes  the 
principal  market.  This  local  disposal  is  a  particular  feature  of  Mr.  Gibson's 
profitable  management.  The  sea  is  2  miles  away,  the  clifi*s  of  the  lUawarra 
Eange  are  2  miles  further  inland,  and  the  Unanderra  railway  station  is  about 
1^  miles  away.  The  climate  is  typical  of  the  Illawarra  District,  where  the 
coastal  ranges  approaching  so  close  to  the  sea  precipitate  in  mists  and  dews 
the  moisture  of  the  ocean  air.  The  alluvial  soil  is  derived  from  the 
weathering  of  the  coal-bearing;  rocks  of  the  neighbourhood  as  well  as  various 
basaltic  dykes,  whereby  it  possesses  great  natural  fertility.  In  depth  it 
exceeds  15  feet  of  a  fnable,  porous  loam,  supporting  a  rye-grass  pasture  of 
great  luxuriance,  and  with  a  rank  growth  of  clover,  forming  an  ideal  dairy- 
farm. 

With  the  exception  of  one  wet  spot,  draining  has  not  been  found  necessary, 
but  a  ditch  6  feet  deep  in  places  has  efi*ected  what  was  required  to  make 
good  sound  pasture.  There  is  no  need  for  conservation  of  water  or  of 
irrigation,  but  a  large  underground  tank  at  the  residence  provides  for  house- 
hold requirements,  and  there  is  also  one  at  the  dairy. 

The  fences  are  new,  the  external  are  of  three  rail,  and  the  divisional  of  a 
top  rail  and  ^yq  barb-wires,  The  pastures  are  divided  into  fourteen  small 
paiddocks,  ranging  from  2  to  12  acres,  which  the  cattle  take  in  daily  rotation, 
camping  at  night  on  the  hillside.    There  are  six  gates  in  all. 

The  homestead  is  of  wood,  built  two  years  ago,  containing  ten  rooms, 
fitted  with  every  convenience,  and  standing  in  a  pretty  flower  garden,  central 
to  the  farm,  and  near  by  is  the  large  vegetable  garden  and  many  fruit-trees, 
also  a  coach-house  and  stable.  The  farm  steading  is  grouped  about  200 
yards  distant,  and  consists  of  an  old  dwelling-house  of  slabs,  lined  through- 
out with  match-boarding,  and  converted  into  an  excellent  dairy.  This 
inner  lining  of  match-boarding  gives  a  spacious  interior,  kept  spotlessly 
clean,  and  the  large  room  is  fitted  with  three  tiers  of  stands  for  seventy-fire 
tin  pans.  The  windows  are  wire-lined,  and  a  copious  cross  circulation  of  air 
is  provided.  The  old  kitchen  fireplace  is  used  to  heat  the  cleansing  water. 
Quite  too  close  is  the  piggery,  with  paddocks  and  styes.  The  calf-pens  have 
battened  floors,  which  afford  a  very  clean  surface  to  lie  on.  There  is  a  good- 
sized  poultry-house,  also  a  coach-house  and  stable,  in  which  the  implements 
are  sheltered,  and  hay  stored.  The  milking-shed  is  fitted  with  five  bails,  and 
has  three  large  yards  attached.  Whitewash  has  been  freely  used,  and  the 
buildings  as  a  whole  present  an  unusually  neat  appearance. 

The  implements  comprise  two  one-furrow  plougns,  and  an  American  one- 
furrow  small  plough,  1  iron  horse-hoe  and  scarifier,  set  of  four  iron  harrows, 
1  pair  medium,  and  1  heavy  wood  harrow,  wood  roller,  A. B.C.  com-sheller, 
com  mill  (Eichmondand  Chandler), chaff-cutter  (Bentall), mower  (Hornsby), 
bullock  dray,  spring  cart,  buggy  and  sulky ;  also  a  large  dairy  plant.  Re- 
pairs are  done  by  tradesmen. 

The  rotation  and  system  of  cultivation  is  as  follows : — The  farm  consists 
of  76i  acres  of  pasture,  16^  acres  of  arable  land,  a  pig  paddock  of  8  acres, 
farm  buildings,  dairy,  and  residence,  with  orchard  and  garden,  2  acres,  in  all 
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103  acres.  The  76 j  acres  of  pasture  are  divided  into  fourteen  paddocks,  and 
tlie  16i  acres  of  arable  into  four  fields,  of  which  2  acres  are  in  lucerne,  10 
acres  in  broadcast  corn,  4  acres  are  planted  with  corn,  and  there  is  a  half 
acre  plot  of  potatoes.  A  small  quantity  of  oats  is  grown  for  hay  for  use 
when  the  grass  is  too  fresh,  but  rery  little  dry  fodder  is  required  since  the 
pastures  never  fail.  The  maize  yields  over  80  bushels  per  acre;  lucerne 
gives  six  cuts  per  annum,  potatoes  do  well,  and  some  field  peas  are  thrashed 
out  for  the  poultry. 

Beyond  gathering  the  scrapings  from  the  milking-yards,  and  keeping  the 
fowl  droppings  for  the  garden,  no  manure  is  conserved,  but  on  a  dairy  farm 
the  animals  fertilise  the  pastures  direct,  and  where  there  is  a  largo  pig 
paddock,  as  is  the  case  here,  the  same  also  occurs. 

Very  little  fodder  has  need  to  be  conserved  on  a  purely  pasture  farm.  The 
management  of  the  grass  land  is  veiy  instructive,  and  Mr.  Gibson  lays  down 
grasses  successfully.  When  he  commenced  to  farm  this  property  two  years 
ago,  the  pastures  were  in  a  neglected  condition,  being  covered  with  tussocks 
of  hard,  unedible  grass.  To  eradicate  these,  the  lea  was  ploughed,  and 
maize,  sorghum,  or  planter's  friend  were  sown  in  the  furrows,  and  either  cut 
green  or  let  ripen.  After  this  wa3  sown,  barley,  together  with  from  2  to  3 
bushels  of  rye  grass,  and  10  lb.  of  clover.  On  the  barley  dying  out,  the 
rye  grass  and  clover  will  be  found  to  occupy  the  ground.  It  is  the  opinion 
of  Mr.  Gibson  that  rye  grass  wears  out  in  this  district  in  ten  years,  where- 
fore he  renovates  his  pastures  by  taking  a  maize  crop  cut  green  followed  by 
the  above  mixture  of  parley  and  grasses.  Great  pains  are  exercised  to  get 
good  ryegrass  seed,  hitherto  the  supply  has  been  derived  from  the  Kangaroo 
VaUey  and  Broughton  Creek,  but  last  year  a  Sydney  firm  supplied  an 
extremely  clean-looking  sample,  with  the  result  that  aU  tne  pasture  derived 
from  it  developed  a  thick  yellow  rust,  whereas  the  old  pasture  adjoining  was 
wholly  free.  The  same  rust  has  apparently  appeared  in  other  districts  this 
season,  and  it  is  usually  the  case  that  by  inadvertent  channels,  pests  are 
introduced.  Great  pains  are  taken  to  hoe  out  weeds  and  tussocks,  the 
pastures  being  continually  gone  over,  and  the  debris  burnt,  for,  without 
doing  so,  the  grazing  value  would  be  seriously  diminished. 

The  livestock  comprise  4  horses,  98  cattle,  11  sheep,  51  swine,  and  300 
head  of  poultry.  Tnere  were  2  plough  and  2  buggy  horses,  but  several 
horses  were  running  on  the  leased  land.  The  cattle  comprise  72  milkers, 
12  yearlings,  13  calves,  and  1  bull.  Mr.  Gibson's  experience  is  instructive 
as  to  the  effect  of  continued  breeding  from  a  cross  in  dairy  cattle.  When 
at  Dapto  his  dairy  herd  was  pure  **  Major*'  stock,  celebrated  for  size  and 
yield  of  milk,  Durham  being  the  dominant  type.  About  six  years  ago  the 
lashion  set  in  for  Ayrshires,  and  Mr.  Gibson  purchased  full-blooded  bulls 
at  &ncy  prices.  The  first  cross  were  full  of  vigour,  and  mostly  bulls,  but 
when  the  first  cross  heifers  were  put  to  an  Ayrshire  bull,  the  progeny  was 
stunted,  with  small  teats,  and  altogether  inferior.  Mr.  Gibson  has  abolished 
the  Ayrshire,  and  is  determined  to  build  up  again  a  "  Maior"  herd,  and 
now  uses  one  of  his  own  home-reared  bulls,  three  years  old,  called  by  him 
"  Major  II."  He  is  of  a  Hght  roan  colour,  of  a  kindly  disposition,  and  with 
points  that  will  please  a  cbstiryman.  Already  his  iimuence  is  shown  in  a 
large  fall  of  heifer  calves,  large,  robust,  and  with  good  coats.  The  **  Major" 
strain  is  scarce  enough,  that  bull  having  died  eleven  years  ago,  but  now  that 
the  Ayrshire  fancy  is  over,  Mr.  Gibson  considers  that  the  good  old  Ulawarra 
type,  with  dominant  Durham  influence,  is  likely  to  re^in  its  reputation 
without  any  further  crossing  experiments.  A  ready  sale  is  found  for 
springers  at  up  to  £10  per  head,  and  each  year  £120  is  derived  from  this 
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source.  The  cattle  in  milk  number  72.  They  show  the  Ayrahire  croes 
plainly,  also  a  Jersey  touch  here  and  there,  indicated  by  the  yellow  skin. 
Owing  to  early  precocity  from  rich  pasture,  together  with  the  carelessness 
of  neighbours  with  regard  to  their  bulls,  several  of  the  heifers  in  mik 
are  less  than  two  years  old,  and  in  consequence  aire  also  stunted  in  their 
growth,  but  may  nil  out  ere  their  second  calf  is  born.  There  were  two 
"  Major"  cows,  mother  and  daughter,  each  of  which  yield  5  gallone  of  milk 
per  (fay  five  months  after  calving.  Work  in  the  dairy  commences  at  4  ajn., 
and  in  one  and  three-quarter  hours  the  72  cows  are  finished,  the  iamilj 
miBtering  6  milkers,  each  stripping  10  cows  per  hour,  with  a  boy  to  carry 
the  buckets  to  the  dairy.  Into  each  milk-^an  a  spoonful  of  ^'  thick"  milk  is 
placed  prior  to  pouring  in,  with  a  view  of  ripening  the  cream  with  certain^. 
At  4  p.m.  the  evening  milking  commences.  The  introduction  of  the  factory 
system  has  displaced  a  large  number  of  hand  dairies,  but  by  careful  manage- 
ment, as  good,  if  not  better,  butter,  may  be  made.  The  possible  liability  e( 
the  factory  system  to  inferiority  is  due  to  inability  to  control  care  and 
^cleanliness  on  the  part  of  the  supplier,  both  with  regard  to  i^e  ^oali^  of 
the  stock,  their  health,  feed,  and  surroundings,  also  the  production  or  an 
unvaried  quality  of  milk,  all  of  which  the  one  proprietor  has  at  commaQd. 
He  sees  that  thie  milk  is  treated  under  the  best  circumstances,  and  that  the 
dairy  utensils  and  water  are  clean.  Moreover,  whereas  factories  are  worked 
by  men,  in  a  hand  dairy  women  superintend,  and  are  probably  more  particu- 
larly neat,  exact,  and  cleam.  There  are  other  appendages  of  good  manage- 
ment, to  a  home  dairy  in  the  better  utilisation  of  skim  milk,  bearing  ef  calm, 
and  fattening  of  swine.  Altogether,  Mr.  Gibson's  dairy  affords  a  successfiil 
instance  of  an  dd-fiifihioned  d^ry  holding  its  ovni.  The  milk  sets  in  from 
24  to  26  hours,  but  if  the  weather  be  hot,  sufficient  ferments  are  deposited 
from  the  air  without  the  spoonful  of  thick  milk  being  first  put  in  the  pan. 
Qiurning  is  done  in  an  SO-lb.  Kiama  chum,  the  butter  being  washed  m  it 
with  two  waters,  and  is  next  lifted  out  to  drain  all  night  on  a  tray,  where  it 
is  salted,  and  next  morning  worked  on  a  Bradford's  rotatory  table,  and 
finally  packed  for  market.  The  butter  had  a  rich,  natural  colour,  with  good 
^ain  and  a  delicate  taste,  and  has  a  reputation  for  keeping  a  long  time  with- 
out turning.  The  present  production  is  330  lb.  per  weeJt  from  72  covfb,  many 
being  heifers,  with  their  first  calf.  The  cows  calve  without  attention,  and 
no  losses  occur.  The  calves  are  taken  away  the  second  day,  and  themie- 
forward  fed  on  '*  thick"  milk,  on  which  they  thrive,  and  soon  learn  to  feed 
on  the  rich  pasture.  The  butter  is  purchased  by  one  dealer,  whose  conned 
tion  li^  witn  the  nainers.  He  pays  the  top  price  for  dairy  butter  in  Sydney 
on  the  day  of  sale,  and  accounts  are  settled  weekly. 

There  were  were  &1  «wine  at  the  time  of  my  visit,  consisting  of  1  boar,  9 
breeding  sows  of  a  Foland-Berkshire  cross,  32  pigs  two  months  old,  and  9 
fattening  three  months  old.  The  intention  is  to  get  a  pure  Bei^shire  boar,  and 
•eliminate  the  Poland-China  strain.  The  young  pigs  are  purchased  by  deaten 
for  the  Sydney  mai*et,  at  an  average  of  12  ^er  month.  Several  are  fattened 
for  bacon,  chiefly  for  home  use. 

A  small  flock  of  Southdofwn  sheep  were  kept,  consisting  of  1  nun,  4  ewes, 
fuid  6  lambs,  of  a  pure  type  and  splendid  condition,  with  a  tendency  on  these 
Tich  pastures  of  attaining  a  great  size.  Sheep  are  extremdy  scarce  in  IHa- 
warra,  and  these  Soutiidowns  are  merely  a  fancy  flock. 

Poiiltry  add  consid^ably  to  the  annual  turn  over.  Bionro-wing  and 
ordinary  turkeys  are  reared  to  the  extent  of  fifty  per  annum,  also  geese  and 
ducks,  manjr  prizes  being  taken  at  local  shows  for  all  classes  of  poufey. 
Eepresentatives  of  the  following  pure  breeds  are  kept .— Spamsh,  White 
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Le^om,  Black  Leghorn,  White  Hamlmrgb,  Game  (Australiau  and  Buck- 
wing),  aad  Ptpnouth  Bocks.  Thiek  milk  is  used  as  poultry  food,  and  the 
fowk  pick  oyer  the  maize  and  oats,  and  run  extensirelj  oyer  the  farm, 
eandng  their  own  liyhig  without  labour  to  the  farmer. 

Ordbard  fruit  k  sold,  also  surplus  yegetables,  the  dealer  taking  what  he 
wants,  Ikat  kitchen  garden  being  yerj  produetiye  and  well  attendeMd. 

Book-keeping  is  elementary,  merely  a  record  of  sales  and  purchases  being 
■rat. 

1%e  labour  of  the  fann  is  done  by  ihit  family,  the  four  daughters  and  son 
atiJudiBg  to  ^e  milking  and  dairy. 

!n»  subeidisry  aids  are : — Co-operatiye  family  labour ;  sales  of  springers, 
ealfes,  pigs,  and  poultry ;  also  orchard  and  garden  produce. 

The  praits  of  intereet  are : — Excellent  pasture ;  the  hoeing  out  of  tussocks, 
sadtfae  mode  of  laying  down  grass;  a  pure  dairy  herd  and  Southdown 
dieep ;  the  breeding  of  a  large  number  ot  pigs ;  keeping  of  aU  yarieties  of 
poultry,  many  prises  being  won ;  a  model  dairy  on  the  hand  system ;  marketing 
of  Roouee  to  a  dealer,  who  pays  cash  on  the  basis  of  Sydney  prices. 

The  management,  with  a  yiew  to  profit,  is  shown  by  the  returns  to  be 
eBdlent.  The  farm  is  a  freehold  of  103  acres,  costing,  at  £85  per  acre. 
£8^905 ;  iiie  hoiwe,  fencing,  and  improyements  may  be  tal^n  at  £1,100,  and 
te  live  stock  at  £900 ;  in  all,  £5,605.  The  sales  per  annum  are  about 
£780,  made  up  of — Dairy  produce,  £500 ;  sales  of  cows  and  calves,  £130 ; 
mi,  £100 ;  poultry,  £50 ;  total,  £780.  In  addition  to  which  there  are  the 
howaehold  expenses  of  a  family  of  seyen  persons.  The  management  may 
be  regarded  as  excellent,  and  the  dairy  a  model  one,  on  the  old-fashioned 
system. 

William  Swan,  The  Meadows,  Albion  Park. 

Sooth  Coast  District. — Place,  No.  10 ;  points,  66*.31  percent. ;  arable,  35  acres ;  pastnre, 
124  acres  ;  homestead,  1  acre ;  total,  160  aotes. 

(3  November,  1893.) 

]fr.  Wiiiiam  Swan  is  a  native  of  the  lUawarra  district,  and  has  had  a 
iifs-loBg  experieaee  in  dairying.  He  im  a  tenant  of  the  farm  entered  for 
c(nBMlitk>n,  the  first  full  term  of  three  years  haying  been  completed,  and 
«M  natf  of  a  second  one  has  expired.  This  farm  laWnrs,  theretore,  under 
iSbB  disadyaiitage  of  a  yery  short  leasehold,  without  compensation  for  ira« 
nopeBMBts.  The  rent  is  £2  per  acre,  paid  half-yearly  in  advance,  but  as 
Mr.  fisvaoi  added  to  tiie  dweUmg-hovse  and  })ut  up  divisional  fencing,  at  a 
ooii  of  £275,  a  rent  of  50s.  per  acre  in  reality  is  arrived  at.  The  land  is  tbe 
wy  pc^  of  the  laiaed  lUawarra  4i8trict,  and  is  distant  from  Albion  Park 
tMMup  aboBt  fai^«a-mile.  It  lies  midway  between  the  mountains  and  the 
aMHa,aneh  bemg^^  miles  away.     The  Macquarie  Biver  bounds  the  pro- 

K,. winding  for  e^rer  a  mile,  and  waterlog  every  paddock.  At  flood-lime 
nd  wuLj  be  aubm^ged  in  places  for  a  few  houra,  but  the  waters  drain 
off  at  once  irom  this  ilat,  alluyial  fiarm.  There  is  very  little  shelter  for  live 
flteokybuttkey  lie,  during  winter  nights,  on  the  deeply-excavated  sandy  banks 
sf  Aeriver.  Milk  is  the  ehief  product  of  the  farm.  That  of  the  morning  is 
MBtto  Sydney,  via  the  Fresh  rood  and  lee  Company,  and  the  neighbouring 
Albion  Park  "Gutter  Factory  takes  the  surplus  Sunday  and  evening  milk. 
farin^Kn,  calrea,  and  fattoied  cuUs  are  sold  at  good  prices  locally,  the 
hnUi  bemg  sought  by  tiie  butdiers.  The  climate  is  aU  that  could  be 
^Mirod,  ^ring  az^  later  frosts  are  exceptioiml,  and  a  drought  merely  serves 
t»  cfaedc  &e  laxnziaDce  of  the  grass,  so  that  mudi  preserved  fodder  is 
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unnecefisary,  for  cattle  will  not  touch  hay  when  they  can  get  pasture. 
Before  Bettlement,  cedars  formed  the  chief  tree,  and  a  dense,  luxuriant 
brush  occupied  this  fertile  ground.  The  banks  of  the  Macquarie  are  15 
feet  in  depth,  and  probably  as  many  more  before  bed  rock  is  reached,  tbe 
soil  being  a  deep,  porous,  chocolate  loam,  with  a  limited  area  of  sand  and 
clay.  Drainage  has  been  necessary  where  some  surface  soakage  lay  in  a 
depression,  and  a  wide  open  ditch,  60  chains  in  length,  is  a  success.  In 
another  paddock  some  deep  furrows  have  also  proyed  effectual^  and  are  all 
that  a  short  lease  would  warrant.  Bain-water  is  conserved  for  household 
use,  whilst  wells,  15  feet  in  depth,  will  strike  water  anywhere.  The  fences 
are  serviceable,  generally  two-rail,  with  a  barb  wire  in  many  instances,  which 
cattle  quite  understand.  There  are  thirteen  paddocks,  from  3  to  35  acres  in 
extent,  and  are  grazed  in  routine  order.  The  farm  is  under-stocked,  so  that 
the  grass  is  nowhere  eaten  bare,  whilst  weeds  and  tussocks  are  carefully 
hoed  out. .  Couch  grass  forms  a  proportion  of  the  pastures,  and  the  cattle 
leave  it  when  they  can  get  sweet  young  grass,  but  it  serves  as  a  stand-by  for 
winter.  The  buls  of  the  herbage  is  made  up  of  rye  grass,  prairie,  and  white 
clover,  all  of  which  grow  with  great  luxuriance. 

The  residence  consists  of  a  six-room  wooden  cottage,  erected  by  Mr.  Swan, 
and  the  original  slab  dwelliug-house  with  kitchen.  There  is  a  small  flower 
garden  in  front,  and  the  pasture  extends  up  to  the  other  sides.  The  ham 
buildings  are  of  wood,  and  coibprise  a  three-stalled  stable  and  bam,  five 
milking  bails  with  yards,  and  a  neat  refrigerator  shed  for  the  milk  before 
despatch  by  rail,  erected  at  Mr.  Swan's  cost,  fitted  with  tanks  and  Lawrence's 
cooler.  Should  a  laa-ger  bam  be  at  any  time  needed,  the  landlord  allows  the 
use  of  one  that  stands  by  the  fence  line. 

The  implements  consist  of  a  one-furrow  wood  beam  bullock  plough,  a  one- 
furrow  iron  plough,  iron  horse-hoe  and  scarifier,  a  wood-framed  one,  wooden 
harrow,  "  Prince "  com-sheller,  four-wheel  truck  for  drawing  timber  and 
green  stufE,  spring  cw^,  and  buggy.  The  milk  refrigerating  plant,  including 
dairy  cans,  cost  £65.  A  mower  and  roller  are  borrowed  when  required. 
Eepairs  are  done  by  tradesmen. 

The  system  of  cultivation  and  rotation  is  as  follows  : — On  entry,  five  years 
ago,  Mr.  Swan  commenced  to  renovate  the  pastures  by  ploughing  in  the  lea 
and  taking  a  crop  of  maize,  planter's  friend,  or  imphie.    The  stubble  is 
then  ploughed  in,  a  seed  bed  prepared,  and  the  following  mixture  sown 
broadcast  in  March  or  April : — ^Kye  grass,  1  bushel ;  prairie  grass,  1  bushel ; 
white  clover,  1  lb.,  and  oats  may  or  may  not  be  sown  as  well.    About  August 
the  stock  feed  oft  the  first  growth,  principally  the  oats,  and  by  spring  the 
new  turf  is  firmly  established,  the  growth  oeing  so  rapid,  and  the  paddock  is 
browsed  in  rotation  with  the  others.    The  35  acres  of  arable  land  are  cropped 
as  follows : — ^Planter's  friend,  12  acres ;  imphie,  5  acres  ;  maize,  7  acres ; 
oaten  hay,  4  acres ;  potatoes,  i  acre.    A  paddock  of  6^  acres  of  green  oats 
was  fed  o^  during  last  winter,  and  is  now  kept  as  summer  herbage.     The 
maize  sown  in  the  furrow  is  hoed  by  horse  and  hand,  and  husked  in  the  field, 
yielding  75  bushels  per  acre.    This  season  "  Pig  Tooth"  com  was  sown  from 
seed  got  two  years  ago  from  Berry.    In  past  years  "  Hogan"  yielded  well. 
Out  of  the  500  bushels  expected  from  this  7  acres,  100  bushels  will  be  kept 
for  the  poultry,  and  the  rest  sold  locally  at  from  38.  6d.  to  4s.  per  bushel. 
"  Brownell's  Beauty"  was  the  potato  planted  on  the  i-acre  plot.    The  haulm 
looked  well,  and  all  tubers  over  home  requirements  will  be  sold.     "  Planter's 
Friend"  is  held  in  high  repute  as  a  cleaning  crop  for  couch  grass  on  arable 
land,  which  is  starved  into  weakness  by  its  dense  growth.    The  12  acres 
about  to  be  planted  will  be  cut  green  in  May  and  through  the  winter.     Last 
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year  £25  was  realised  from  sales  of  imphie  seed,  tbe  best  heads  alone  being 
takeD,  and  40  bushels  of  60  lb.  each  were  secured,  which  sold  at  from  208. 
to  238.  eacht  Grrass  seeds  are  thrashed  in  some  years  to  the  extent  of 
80  bushels,  which,  on  sieving,  separate  into  20  bushels  of  rje  grass,  worth  48. 
per  bushel,  and  60  bushels  of  prairie,  worth  3s.  9d.  per  bushel. 

No  system  of  manuring  is  pursued,  the  milking  yards  are  cleaned  up  each 
veek,  and  the  gathered  dung  is  made  into  manure  for  application  to  the 
ploughed  land. 

Fodder  is  not  cqnseryed  to  any  extent,  since  pasture  never  fails,  and 
cattle  will  not  eat  hay  if  they  can  get  grass.  Doubtless  if  a  long  lease  were 
granted  more  of  this  fertile  ground  could  be  ploughed,  and  a  larger  number 
of  stock  kept. 

The  system  of  laying  down  grasses,  already  noted,  is  excellent. 

The  live  stock  are  as  foUows : — 7  horses,  110  cattle,  and  150  head  of 
poultry.  There  are  2  plough  horses,  and  6  for  saddle  or  buggy.  The  dairy 
cattle  form  the  leading  feature,  in  that  a  more  level  lot  of  heautifurcows 
with  deep  frames  and  big  udders  cannot  be  met  with.  Pure  Durhams  and 
the  "Major"  strain  predominate;  here  and  there  an  Ayrshire  touch  is 
noticeable,  and  perhaps  a  Jersey  cross.  Their  excellent  condition  and  deep 
milking  were  remarkable ; — the  result  of  exceptionally  good  pasture.  The 
cows  must  milk  well  or  they  are  culled  to  be  sold  fat.  Old  cows  are  not 
kept,  and  with  a  due  proportion  of  heifers  coming;  on  the  herd  is  composed 
of  milkers  in  their  prime.  Data  is,  unfortunately,  not  available  as  to  the 
annual  yield  of  any  one  cow ;  such  records  should  be  kept  bjr  every  dairyman ; 
but  the' buying  of  milk  on  its  fat  value  by  the  factories  will,  doubtless,  lead 
to  complete  entries  of  yield  and  richness  being  made.  Fat  in  milk  is  a 
regular  factor,  not  dependent  on  food  or  health,  but  peculiar  to  the  indi- 
Tidnal ;  and,  as  Mr.  Swan  remarks,  "  thick  blood  makes  thick  cream,''  whilst 
the  skill  of  dairj  farming  is  to  cull  at  once  the  old  and  inferior  and  to  keep 
the  cattle  in  equal  condition  all  the  year  round.  Mr.  Swan's  herd  has 
established  a  reputation,  whilst  the  rich  pastures  sustain  the  cattle  in  prime 
condition,  and,  m  fact,  many  more  could  find  food.  There  are  53  cows  in 
milk,  17  dry  cows,  35  yearlings,  1  bull,  and  4  working  bullocks ;  total,  110. 
When  opportunity  offers  and  grass  is  abundant  likely  cattle  are  purchased 
cheap  for  fattening.  The  milking  is  so  arranged  as  to  be  in  time  to  cart  tbe 
cans  to  the  Albion  Park  factory,  whose  van  collects  in  one  load  for  the 
station  the  milk  of  many  suppliers,  charging  8d.  per  can  of  11  gallons  for 
the  service.  The  milk  goes  to  the  Sydney  dep6t  of  the  Fresh  Food  and  Ice 
Co.,  a  fixed  price  of  6d.  per  gallon  being  given,  but  the  morning's  milk  only  is 
taken  for  six  days  in  the  week,  whilst  the  local  factory  separates  the 
evening;  Sunday  milk  and  surplus  milk,  retumingan  average  of  from  8H* 
to  4d.  per  gallon,  in  proportion  to  the  butter  sold.  The  skim  milk  is  returned, 
which,  on  this  farm,  cannot  be  done  without  for  (feeding  calves.  Household 
hotter  is  purchased  from  the  factory,  none  bein^  made  at  home.  No  swine 
were  kept.  Poultry  number  160  head,  and  return  £60  per  annum  for  pro- 
duce sold  locally,  85  dozen  of  eggs  being  gathered  weekly.  They  are  well 
fed,  a  portion  of  the  maize  crop  being  retained  for  their  use. 

There  is  neither  garden  nor  orchard,  and  in  book-keeping,  sales  and 
porchases  are  entered.  The  labour  of  the  farm  is  done  by  Mr.  Swan  and 
tour  hojs,  who 'take  the  milking. 

Subsidiary  aids  may  be  enumerated  as  co-operative  family  labour,  sales  of 
graas  and  imphie  seeds,  good  prices  for  high-class  springers  and  fat  cattle, 
and  the  disposal  of  eggs  and  table  fowls. 
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The  points  of  interest  are  a  splendid  herd,  Ingh-class  dairy  stock,  the 
inethod  of  renovating  pastures,  open  ditch  drainage,  the  saving  of  grass  and 
imphie  seed,  and  the  erection  of  buildiDgs  on  a  short  tenancy  lease. 

The  management,  with  a  view  to  profit,  is  based  upon  keeping  the  highest 
class  of  milkers  upon  renovated  pastures  of  great  fertili^,  with  co-operative 
family  labour,  and  marketing  the  milk  through  the  Fresh  Food  and  Ice  Co. 
and  a  local  factory.  The  difficulties  entailed  by  a  short  lease  are  many,  for 
instance,  deficient  accommodation  had  to  be  met  by  the  tenant  building  at 
his  own  cost ;  there  is  neither  garden  nor  orchard,  and  the  system  of  letting 
farms  by  tender  leads  to  a  rental  being  too  frequently  offered  that  can 
leare  no  profit.  Mr.  Swan's  great  skill  is  shown  in  the  management  of  his 
cattle,  but  it  would  not  be  fair  to  him  to  publish  the  results.  Suffice  it  to 
say  that  the  annual  turn-over  leaves  a  fair  return  on  the  capital  invested 
after  the  rent  of  £2  lOs.  per  acre  is  deducted.  The  farm  affords  an  instruc- 
tive example  of  stock  of  the  highest  quality  being  carried  on  pastures  of 
great  fertility,  the  produce  being  most  favourably  marketed,  and  the  whcrie 
worked  with  the  minimum  of  labour. 


Haywood  Brothers,  Oaklands,  Fambula. 

South  Coast  District. — Prize  Farm  ;  points,  88*31  per  cent. ;  urable,  371  aores  ;  pasture, 
71  acres ;  homestead,  7i  acres ;  orchard,  2  acres  -,  wattle,  30  acres ;  undeaced,  37 
acres ;  total,  184$  acres. 

(14  November,  1893.) 

*'  Oaklands "  farm  is  less  than  a  mile  from  Pambula  township,  and  is 
"distant  4  miles  from  the  port  of  Merimbula>  which  is  in  steam  commimicar 
tion  with  Sydney  twice  a  week.  The  cultiyated  area  of  the  form  occupies 
the  alluvial  flats  of  the  Pambula  itiver,  which  bounds  the  south  side  for 
a  quarter  of  a  mUe.  A  portion  is  subject  to  flood,  and  it  is  exceptional  if 
much  damage  results,  whilst  a  useful  deposit  of  silt  would  residt. 
There  are  68  acres  of  hillside,  30  acres  of  whicn,  ovei^grown  with  wattle,  are 
now  undergoing  clearing.  Water  never  fails,  although  a  dry  year  is  fdt 
by  the  herbage.  The  soil  is  extremely  fertile,  possessing  somewhai;  tiie 
character  of  a  black  sandy  loam  of  great  depth,  with  a  few  wet  spots,  some 
of  which  have  been  drained  on  the  underground  system.  The  climate  is 
tempered  by  proximity  to  the  ocean,  but  is  protected  from  its  strong  winds 
by  an  intervening  range  of  low  hills.  In  winter,  however,  cold  winds  sweep 
down  from  the  Monaro  table-land,  and  late  frosts  are  common  in  spring,  but 
do  no  serious  harm.  The  geology  of  the  district  is  not  easy  to  decipher ; 
there  is  a  local  sandstone,  and  the  celebrated  Fambula  gold  mines  indicate  a 
felsite,  and  even  more  complex  formation,  but  as  far  as  &e  farm  is  concerned, 
it  is  on  a  fertile  alluvial  flat.  The  property  formed  part  of  the  original 
grant  to  Mr.  W.  Walker,  then  it  became  connected  vnth  Mr.  James  Manning, 
who  was  the  immediate  occupier  prior  to  the  late  Mr.  Haywood,  who  pur- 
chased it.  This  last-named  gentleman  died  in  1889,  and  his  three  sons  have 
since  tben  undertaken  the  management.  Each  one  supervises  a  di&rent 
department,  and  their  united  intelligent  labour  accounts  for  so  many  sub- 
siouary  idds  being  successfully  conducted,  which  hare  done  so  much  towards 
winning  the  Champion  Prize.  The  late  Mr.  Haywood  first  leased  and  theoi 
purchased  the  184f  acres  in  1870.  The  price  paid  was  £1,400,  whi^ 
included  a  costly  residence,  farm  buildings,  and  cottages,  so  that  a  bareain 
was  made.  During  his  occupancy  more  buildings  were  erected,  much  Lnd 
was  cleared,  and  the  fencing  nearly  wholly  renewed.    It  is  interesting  to 
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note  tbe  magnificent  oak -trees  aronnd  the  house,  the  fiourishing  mulberries, 
and  Spanish  walnut,  also  tsvo  large  olive-trees,  all  of  which  serve  to  show 
how  suitable  the  climate  and  soil  are  for  their  growth. 

The  land  does  not  need  much  drainage.  Some  wet  spots  are  suflSeiently 
dried  by  open  cuts,  but  others  required  timb^  and  stone  underground 
drains.  Water  conservation  is  not  necessary,  in  that  wells  sunk  anywhere 
■ford  an  abundant  supply.  The  fall  of  the  river  is  such  that  water-power 
might  be  availed  of  at  a  moderate  outlay,  and  the  same  race  could  be  used 
te  irrigate,  save  that  the  land  seldom  wants  water. 

The  feneev  throughout  are  massive  4-rail,  comparatively  new,  and  in  good 
order.  1%ere  a«e  five  iron  gates,  twenty-eight  other  gates,  and  no  slip-rails 
to  the  paddocks.  Weeds  are  kept  down  along  the  fences.  The  paddocks 
?sy  in  size  from  2  to  27  acres,  and  are  twelve  in  number. 

The  residence  is  of  brick  and  stone,  containing  thirteen  rooms,  and  was  a 
very  costly  building,  being  erected  by  the  Twofold  Bay  Pastoral  Company, 
ii  one  of  their  head  stations.  Behind  it  is  the  detached  kitchen  and  offices. 
When  eecupiod  by  the  late  Mr.  James  Manning,  the  gardens,  in  which  he 
took  great  pride,  wwe  planted  with  many  introduced  trees.  In  front  of  the^ 
koase  tiiere  s^d  two  olives  30  feet  high,  producing  in  abundance  a 
unall  fruit,  and  one  of  the  grand  oak-trees  has  a  trunk  5  feet  in  diameter,  and 
hft  season's  large  crop  of  acorns  of  over  50  bushels  was  saved  for  the  pigs. 
Tbe  &urm  buildings  comprise  a  brick  cottage,  forming  the  dairy ;  a  wooden 
ham,  Ihe  upper  portion  of  which  is  used  as  a  fodder  store,  and  implements 
are  housed  below,  where  also  the  food-preparing  machinery  is  placed,  and 
Winked  by  2!a  adjacent  horse-gear.  Another  building  contains  a  large  bacon- 
smokinff  chamber,  carpenter's  shop,  and  forge.  The  piggeries  comprise  a 
mge  of  styes  having  wood  fioors.  A  wood  standing-noor  is  put  on  either 
aide  of  the  troughs,  which  are  made  out  of  hollowed  trunks.  There  are  four 
miiking-bails,  with  exit  doors  at  the  head.  The  pig-killing  vard  is  fitted  with 
an  overhead  tram,  on  which  a  travelling  hook  runs,  to  which  the  carcass  is 
Boroended.  The  scalding  timk  is  a  6  feet  length  of  a  boiler  shell  cut  in  half 
and  forming  a  cheap  tank  such  as  no  iaxm  should  be  without.  Into  this 
tank  the  carcass  is  lowered,  and  is  then  carried  in  suspension  to  the  cooling 
room.  There  is,  furthermore,  a  buggy  house,  pig  yard  for  fattening  on 
separated  milk,  and  a  slaughter  yard  for  oxen,  also  sundry  poultry  houses. 
He  whole  forms  an  extensive,  complete,  and  serviceable  farmyard  kept  in 
good  Older. 

The  implements  lure  as  follows  -.—One  one-furrow  (Hornsby),  one  one- 
farrow  chiUed  digging  plough  (Howwd),  one  two-furrow  plough ;  two  sets 
iron  harrows ;  heavy  triangular  drae-harrow  (home-made)  ;  disc  harrow  ; 
"Hanet"  horse  hoe;  "Planet  Jr.*  garden-sower;  two  horse-hoes  and 
seanfiers ;  wooden  roller ;  hay-rake  (Howard)  ;  combined  mower  and  reaper 
(Qomaby)  ;  cornstalk-rake  (home-made)  ;  "  Farmer's  Priend  "  com-driU ; 
"  Veteran  "  comsheller  and  bagger ;  winnower  (Hornsby)  ;  large  chaff  and 
bark  cutter,  by  Locock  and  Barr,  of  Shrewsbury ;  horse-works ;  .  dairy 
comply  with  Laval's  horizontal  liand-separator  and  80-lb.  Kiama  chum ; 
honey  and  bee  plant,  includmg  Cowan's  "  Rapid  Reversible  "  extractor  ;  two 
dn^s,  B^ag-cart,  buggy,  and  waggonette;  also  a  complete  smith's  and 
carpenter's  shop  for  doing  all  repairs  at  home. 

The  system  oi  cultivation  is  to  crop  the  arable  land  to  the  full.  The  37i 
acPBB  are  divided  as  follows  : — Cereals — Maize,  19  acres  ;  wheat,  2  acres  ; 
bodrwheat,  1  acre ;  in  all,  22  acres.  Fodder  crops— Oats,  2f  acres ;  barley, 
Nacres;  vetches,  f  acre ;  "  Planter's  Friend,"  \\  acre ;  potatoes,  8i  acres ; 
total,  37i  acres.    The  vegetable  garden  occupies  2  acres ;  orchard,  5  acres ; 
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homestead,  2\  acres ;  pasture  land  and  swamp,  71  acres  ;  wattle  plantation 
30  acres ;  uncleared  land,  87  acres ;  total,  184|  acres. 

Land  for  maize  is  worked  fine  and  clean  before  sowing;  the  corn  is  drilled 
by  the  "  Farmer's  Friend,"  which  has  a  manure-box  attached,  and  is  kept 
clean  by  the  "  Planet ''  horsehoe,  which  also  hills  up ;  husking  is  done  in  the 
field ;  the  cores  are  thrown  as  litter  to  the  pigs  or  used  as  fuel,  and  the  stidks 
are  either  ploughed  in,  using  a  disc  coulter  on  the  digging  plough,  or  are 
carted  to  rot  in  a  heap.  The  varieties  sown  were  **  Ked  Pip,"  "  White 
Cardigan,'*  which  gives  a  most  satisfactory  yield,  *'  Eed  Hogan,  and  a  cross 
with  it  and  the  "  White  Hogan."  In  some  cases  maize  is  fed  off  by  turning 
pigs  in,  but  the  local  price  of  corn  is  now  too  good.  The  19  acres  should 
return  close  on  1,000  bushels,  for  the  yield  generally  averages  50  bushels 
per  acre.  In  past  years  maize  from  this  farm  was  sold  to  Munn's  Maizena 
Co.,  and  the  late  Mr.  Haywood  obtained  a  certificate  for  maize  at  the  Mel- 
bourne Centennial  Exhibition  of  1889. 

Potatoes  do  remarkably  well,  and  from  their  luxuriant  foliage  this  season 
as  much  as  10  tons  per  acre  may  be  got  from  the  8|  acres.  Messrs.  Haywood 
Brothers  have  initiated  a  novel  method  of  planting,  having  noticed  that  if 
the  sets  be  placed  beneath  the  natural  surf  ace  of  the  ground  the  land  becomes 
hard,  wherefore  the  rows  are  marked  out  and  the  sets  are  placed  on  the 
ground.  Next,  the  "Planet"  horsehoe,  fitted  with  mould-boards,  hills  "up 
and  covers  the  potatoes.  Later  on,  the  first  horse  hoeing  gives  an  additional 
hill  up,  which  is  repeated  until  the  haulms  are  too  high  for  further  tillage. 
The  "  Planet "  is  used  to  throw  out  the  potatoes,  or  they  are  forked  by  band. 
The  varieties  planted  were  "  Early  Eose,"  from  seed  obtained  from  Geelong, 
and  giving  capital  new  potatoes  twelve  weeks  after  planting  ;  "  Brownell's 
Beauty,"  from  local  seea;  and  "  Circular  Head,"  from  Hobart  seed.  All  were 
^oing  well,  the  seed  seldom  missing. 

There  was  an  interesting  experimental  plot  of  wheat  occupying  2  acres, 
which,  on  the  date  of  my  visit,  showed  no  rust.  A  bearded  wheat  grew  well 
on  i-acre  plot,  and  will  prove  profitable  for  poultry  feed.  The  seed  was 
furnished  oy  the  Department  oi  Agriculture,  and  was  known  as  "  Gallant's 
Hybrid,"  a  prize-taker  at  the  Inverell  Show,  and  is  said  to  be  rust-resistant. 
There  were  1\  acres  sown  with  Leak's  rust-resistant  wheat,  and  smaller  lots 
of  a  dozen  other  varieties. 

Oats  to  the  extent  of  2 J  acres  are  grown  for  hay,  yielding  3  tons  per  acre, 
and  2  acres  of  barley  for  green  feed,  timed  to  come  in  just  before  the  winter, 
and  to  last  right  through.  The  wise  provision  is  made  of  having  a  stack  of 
hay  always  kept  as  a  stand-by  against  scarcity  of  feed  for  the  dairy  herd. 
-*'  Planter's  Friend  "  gives  the  most  luxuriant  green  feed  for  fattening  pigs, 
::and  is  used  to  supplement  the  separated  milk ;  1^  acres  were  planted  with 
it.  Barley  and  vetches  sown  together  to  the  extent  of  J  acres  are  also  used 
for  the  same  purpose.  In  order  to  feed  the  poultry,  a  trial  is  being  made 
this  season  of  Japanese  buckwheat,  1  acre  being  sown  broadcast,  and  the 
plants  were  coming  thickly  up  at  the  time  of  mv  visit.  Frequently  two 
crops  are  got  off  the  same  ground  in  one  year ;  for  instance,  potatoes  planted 
in  November  will  be  followed  by  swedes  in  March,  or  "  Planter's  Friend  " 
in  February  by  wheat  which  is  harvested  in  December.  No  fixed  rotation  is 
pursued.  Maize  is  the  main  crop.  Land  that  has  been  cropped  for  years  is 
laid  down  with  grasses  for  a  rest,  being  sown  with  a  mixture  of  rye-grass, 
prairie,  and  cocksfoot.  Numerous  small  breadths  of  paying  crops  are  grown, 
and  clean  cultivation  is  the  rule.  The  yields  throughout  are  large — maize 
up  to  70  bushels  per  acre,  potatoes  from  5  to  10  tons  per  acre,  and  oaten 
hay  3  tons  per  acre. 
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No  system  of  manuring  is  pursued.  The  riyer  orerflows  now  and  again, 
leaying  a  deposit,  and  maize-stalks  are  ploughed  in  or  rotted  for  application 
to  poorer  land.  Farm-yard  manure  is  got  from  the  sweepings  of  the  stables, 
milking,  pig,  and  slaughter  yards.  Poultry-droppings  are  put  aside  for  special 
dresaiDgs,  and  in  past  years  several  hundred  tons  of  lagoon  mud  have  been 
applied  to  poor  pasture.  An  experimental  application  of  nitrate  of  soda  to 
a  row  of  potatoes  on  rich  soil  showed  no  advantage  over  unmanured. 

Fodder  is  conserved  for  hay,  2i  acres  of  oats  and  2  acres  of  barley  being 
grown.  The  crop  is  cut  by  the  mower,  and  stacked  in  the  farm-yard,  close, 
to  where  the  chafi-cutter  is  placed,  so  that  it  m^  be  readily  chaffed  by  horse- 
power, a  large  proportion  being  sold  locally.  Ensilage  has  not  as  yet  been 
tried,  but  Mr.  Haywood  is  considering  the  matter. 

The  laying  down  of  grass-land  is  carefully  attended  to,  cleanness  of  the 
hnd  being  made  a  prime  consideration.  Maize  is  generally  the  prior  crop, 
and  a  mixture  of  seeds  is  sown,  consisting  of  rye-grass,  prairie,  and  cocks- 
foot. These  grasses  grow  quickly,  and  are  soon  established.  An  acre  of 
cocksfoot  has  also  been  reserved  for  seed. 

The  live  stock  comprise  10  horses,  81  cattle,  25  swine,  and  300  head  of 
jpoultry.  There  are  2  plough-horses,  one  being  a  breeding  mare,  2  coach- 
norses,  one  a  breeding  mare,  2  eaddle-horses,  and  4  young  horses.  All  the 
animals  were  of  a  good  type,  the  coaching-horses  verging  on  a  large  size. 
Thirty  cows  are  milked,  besides  which  there  are  10  springers,  30  young 
catUe,  and  10  stores  fattening  ;  in  all,  80  head.  The  dairy  cattle  are  the 
usual  South  Coast  type,  with  some  Durham  cows,  the  bull  in  use  being  a 
Devon,  and  the  next  sire  is  to  be  a  Diurham,  so  as  to  introduce  a  change  of 
blood.  The  Devon  bull  was  a  very  beautiful  animal,  typical  of  the  bre^, 
and  quite  worthy  of  admiration.  His  influence  on  the  herd  has  been,  with- 
out doubt,  good  in  that  the  breed  is  noted  for  rich  milk  and  great  powers  of 
keeping  in  condition,  besides  which  it  is  now  understood  that  the  Ayrshire 
breed  owed  its  origin  to  a  cross  between  the  Jersey  and  Devon.  Heifer 
calves  from  good  milkers  are  kept  for  the  herd,  and  bull-calves  are  either  sold 
for  veal  at  eight  weeks  old,  or  are  reared  for  three-year-old  fat  bullocks. 
The  young  and  dry  stock  are  run  on  neighbouring  Government  lands. 

Sheep  are  bought  for  home  use,  chiefly  cross-breeds  from  the  Monaro 
tableland. 

Pigs  are  bred  for  fattening  and  bacon-curing,  for  which  the  farm  has  a 
great  reputation,  the  late  Mr.  Haywood  gaining  a  certificate  at  the  Mel- 
bourne International  Exhibition  of  1889,  besides  numerous  prizes  in  this 
Colony.  The  improved  Berkshire  is  kept,  there  being  5  breedmg  sows  and 
20  stores.  The  range  of  breeding-pens  are  well  desired,  being  large,  and 
floored  with  wood.  The  pigs  do  well  on  separated  skim-milk,  supplemented 
with  green  fodder,  such  as  Planters'  Friend  or  vetches,  fed  to  them  in  the 
yard.  Over  100  per  annum  are  bred  and  fattened,  and  from  100  to  200 
additional  are  purchased  fat  during  winter,  when  the  curing  of  bacon 
takes  place.  The  H4  brand  of  bacon  is  well  known  in  the  market,  and  sells 
at  a  full  price,  7d.  per  lb.  being  realised.  The  dry  salt  and  su^r  method  is 
pursued,  every  care  being  taken  to  make  a  good  article.  The  smoking 
chamber  is  very  large,  and  the  smoke  is  made  from  corn-cores,  with  sawdust 
or  wood  chips  heaped  on  to  smother  the  flames.  Boiled  bacon  fetches  9d. 
per  lb.,  and  hams  from  8d.  to  9d.  The  fixing  of  a  portion  of  an  old  steam- 
Doiler  as  a  scalding-tank  has  already  been  noticed.  It  is  used  also  for 
boiling  potatoes  and  all  manner  of  vegetables.  Pigs  do  well  on  boiled  food, 
and  a  vessel  of  this  description  forms  a  very  cheap  and  useful  adjunct  on  a 
farm.    Many  thousand  dozen  of  eggs  are  sent  to  Sydney,  packed  in  patent 
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cases.  Several  breeds  and  crosses  compose  the  bulk  of  the  300  birds  that 
are  kept.  Leghorns  are,  howerer,  cherished,  because  of  their  laying  pro- 
pensities, and  Plymouth  Bocks  come  next  in  favour.  A  few  ducks  and 
turkeys  are  kept,  but  no  geese.  Skim-milk  is  fed  to  the  poultry,  and  speciai 
feed  grains  are  gronn,  Bucb  as  Cape  barley,  buckwheat,  turnips,  and  man- 
gold. The  eggs  from  this  farm  fetch  the  highest  price  for  South  Coast  e^ 
in  the  Sydney  market,  and  the  management  aims  at  getting  layers  donng 
January,  February,  and  March. 

Bee-keeping  is  made  a  special  feature,  there  being  thirty-tiiree  hives  of  Itsi- 
ian,  hybrids,  and  English,  oeeupying  a  large  grass  plot  adjoining  the  residenee, 
with  provision  for  as  many  more  luves.  The  boxes  are  made  at  home,  and 
fitted  with  frames  on  the  Lang^xoth  system.  Hoffman's  E^f -spacing frames 
are  highly  approved  of.  The  promise  of  honey  this  season  is  exoeedin^y 
good,  and  a  ready  sale  is  made  locally.  Full  sheets  of  foundatbn  are  alw^ 
used.  Queens  are  raised  at  home,  and  a  project  is  entertained  of  placing 
several  pure  nursery  hives  for  queen-rearing  on  Montague  Island,  a  few 
miles  distant,  where  there  would  be  no  chance  of  intermixture  with  other 
Dees. 

When  mining  at  Fambula  was  in  full  swing  a  year  or  so  ago,  there  wma  a 
ffreat  demand  for  market  warden  nroduce,  and  milk  was  delivered  twice 
daily.  There  is  no  such  trade  now,  out  2  acres  of  good  land  are  this  noainn 
set  apart  and  planted  with  all  sorts  of  kitchen  vegetables,  for  which  there  is 
a  good  local  sale,  besides  numerous  sorts  for  seeds,  whilst  some  of  the  pro- 
duce is  used  for  the  poultry. 

In  this  garden  the  *'  Planet,  jun."  seeder  is  used.  Amongst  the  sales  of 
seeds  made  last  year,  sunflower  fetched  7d.  per  lb. ;  buckwheat  from  78.  to 
12s.  per  bushel ;  planters'  friend,  parsley,  mangold,  turnips,  melons,  pump- 
kins, <fcc.,  also  winter  vetches,  at  8s.  per  bushel ;  sorghum,  50  bushels,  at  4a. 
per  lb. ;  and  potatoes.  Nursery  stock  was  also  d^t  in,  over  2,000  fndt 
trees  having  been  sold. 

The  original  orchard  has  disappeared  through  a^e,  but  young  trees  have 
replaced  the  ancients,  and,  in  some  instances,  vigorous  trunks  of  useless 
varieties  have  been  crown  grafted  with  choice  bearers ;  for  instance,  a  Shrop- 
shire Damsel,  which  sheds  its  fruit  each  year,  has  been  grafted  with  an 
Orleans  plum  j  also  the  Five-crown  Pippin  in  preference  to  other  2q>ples, 
since  it  does  best  at  Fambula.     The  fruit  is  sold  locally. 

The  dairy  is  furnished  with  a  Laval  horizontal  hand  separator,  and  the 
cream  is  churned  in  an  80-lb.  E^iama.  So  successful  is  the  result  that  Mr. 
Haywood  intends  to  enlarge  the  plaat,  and  drive  it  by  power,  whether  steam 
or  water  has  yet  to  be  determined.  The  increased  quantity  of  milk  will  be 
looked  for  from  neighbours.  The  skim  milk  is  given  to  the  pigs  and  poultry, 
and  is  supplemented  with  green  food,  such  as  planter's  friend,  vetcnes,  &c. 
When  the  Fambula  mines  were  fully  working  a  delivery  of  milk  was  made 
daily,  at  very  profitable  rates.  This  and  the  demand  for  vegetables  swelled 
the  annual  turn  over  that  year  to  «£1,200.  The  butter  is  aU  sold  locdly  at 
top'%dney  rates. 

The  wattle  grows  to  perfection  in  this  district,  and  has  spread  over  rinf- 
barked  hillsides.  A  contract  has  been  let  for  clearing  30  acres  of  radi 
country,  £5  being  paid  in  money,  and  the  bark,  the  property  of  the  contrac- 
tors, to  be  carted  free  to  Merimbula.  The  fallen  timber  is  to  be  burnt  off, 
and  the  stumps  got  out.  This  waste  area  under  wattle  has  so  grown  into 
value  as  to  pay  for  the  cost  of  being  made  into  good  farming  land. 

The  book-keeping  is  elementary,  purchases  and  sales  being  entered.  The 
labour  of  the  farm  is  done  by  the  three  brothers  and  two  hired  men. 
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The  BabacLiarj  aids  are  co-opeiatiye  labour,  ealM  of  seeds,  both  vegetable, 
mffl,  and  farm,  ae  well  as  nursery  stock ;  also  eggs  and  table  f owl^  dairy, 
hmt,  and  garden  pxKluce,  sales  of  bark,  bacon-curing,  bee  culture,  hire  of 
borseB,  implements,  such  as  the  eom-drill,  the  reaper  at  Gs.  per  acre  (horses 
sod  kbeur  being  found  as  w^),  cutting  bark  for  hire,  letting  out  vehicles, 
home  repurs  (both  smidi  and  carpentry). 

ne  general  nuMiagemait.  with  a  view  to  profit,  is  to  utilise  the  local  market 
sod  send  all  surplus  prodnee  to  Sydn^.  Quality  is  aimed  at,  and,  in  eonse* 
quenoe,  dairy  produce,  butter,  bacon,  and  eggs,  fetch  top  prices.  Numerous 
sabBidiarr  aids  swell  the  turn  over.  The  land  is  carefully  cropped,  and  the 
most  made  of  it.  The  soil  is  fertile  and  well  watered.  Two  crops  aud  catch 
crops  are  taken  wheneyer  possible.  The  huid  separator  has  been  so  sue- 
OBidEul  tiiat  it  is  intended  to  replace  it  with  a  steam  plant  and  purchase  milk 
from  n^hbours.  The  largest  turn  oyer  in  axkj  one  year  amounted  to 
£1^00^  whidi  was  made  when  the  Pambula  diggings  were  in  full  swing. 
Last  year  the  total  was  £800.  The  original  outky  in  the  purchase  of  this 
property  was  £1,400,  but  a  large  sum  has  been  expended  during  the  course 
c^  yean  in  improyements. 

Hugh  McLachlan,  Laurel  Bank,  Grafton. 

Hoitli  Coast  Dlstriot. — Plaoe  No.  5  ;  points,  80^  per  cent. ;  arable,  26  acres ;  pasture, 
80  acres ;  homestead,  f  acre  ;  orchard,  i  acre ;  total,  87  acres. 

(30  November,  1893.) 

Mr.  McLachlan  purchased  Laurel  Bank  in  the  year  1862,  and  has  farmed 
and  re«ded  on  it  ever  ainoe.  Until  27  years  of  age  he  had  assisted  his 
father,  who  was  a  practical  Scotch  farmer  that  had  settled  in  the  G-rafton 
dirtrict  in  1858,  so  that  Mr.  McLachlan  learnt  agriculture  under  one  who 
hid  farmed  in  the  old  country.  The  land  when  first  entered  upon  was  a 
n»Bs  of  dense  scrub  and  timber,  with  Bbout  80  acres  cleared,  abutting  on  a 
Isgoon,  and  used  now  as  pasture,  because  it  is  wet.  Neither  tree  nor 
Btump  are  to  be  seen  imywhere  on  the  27  acres  of  arable  land,  and  the  soil 
iBSf  be  jdooehed  20  inches  deep  without  meeting  with  a  root.  The  price  of 
land  was  higher  thirty  years  ago  than  to-day,  since  it  then  cost  £4  per  acre 
of  wet  land  and  £22  10s.  for  the  very  best  unimproved,  whereas  the  present 
pnoe  would  be  about  £20  per  acre  all  round,  including  imorovements,  but 
^  fall  is  due  to  the  fear  of  floods.  Last  March  the  Gra^n  district  was 
devastated  with  an  inundation  that  overflowed  all  crops,  leaving  them  a  putrid 
mass  of  vegetation,  and  again  in  June  the  waters  prevailed  with  a  great 
dsstmcticm  of  live  stock.  The  recuperative  powers  of  the  district  are,  how- 
ever, wonderful,  and  there  is  now  very  little  to  show  that  ever  such  floods 
oectured.  After  twelve  years  of  fi»*ming,  an  adjoining  171  acres  were 
porehased  out  of  profits  derived  from  cultivating  27  acres,  raising  the  total 
ooeupation  to  228  acres,  but  this  new  portion  was  under  lease  to  a  tenant  up 
to  tiie  end  of  last  year,  on  expiry  of  which  Mr.  McLachlan  determined  to 
work  the  land  himself.  Since  this  competition  was  deferred  from  1892,  the 
pnor  entry  of  57  acres  has  alone  been  judged,  and  allowance  made  for  the 
extra  lire  stock  and  implements. 

I%e  difficulties  l^iat  ccmfront  the  Clarence  Eiver  farmer  ore  many.  The 
ttmi-tropical  climaie  induces  a  most  rapid  growth  of  weeds,  and  is  conducive 
tonomerous  insect  and  fungoid  pests.  The  greatest  drawback,  however,  is 
tile  Hahility  to  floods,  but  they  are  not  an  unmixed  evil,  in  that  the  vast  bulk 
^  ^wly  moving  water,  depositing  silt  and  renovating  continuously  cropped 
wils.    Tlie  river  is  navigable  for  60  miles  to  ocean  steamers,  and  is  800 
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yards  wide  by  Grafton,  flowing  between  banks  of  alluTlal  soil  exceeding  20 
feet  in  depth.  The  waters  are  tidal,  and  great  floods  usualij  occur  when 
with  a  heavy  rainfall  on  the  extensiye  water-shed  there  blows  an  inshore 
gale  with  heavy  sea  at  the  he&ds,  keeping  back  the  swollen  waters.  Much 
damage  at  these  times  is  done  by  the  slipping  away  of  the  banks,  caused  not 
so  much  by  the  scour  of  the  river  but  by  the  overflow  and  swamp  waters  at 
the  back  standing  at  a  higher  level  and  percolating  through  into  a  falling 
stream.  It  is  impossible  for  an  individual  farmer  to  drain  such  swamps  on 
his  own  land,  for  the  scheme  would  have  to  be  an  extensive  one,  and  come 
under  the  control  of  a  district  board. 

The  soil  at  Laurel  Bank  is  a  fine,  impalpable  powder,  without  grit  or 
stone,  and  at  the  highest  point  on  the  river  bank  is  over  20  feet  in  deptli. 
No  soil  can  be  easier  to  work,  horses  cannot  poach  it,  and  soon  after  wet 
implements  can  till  it,  yet  heavy  rains  knock  tiny  clods  into  a  hard,  flat,  tile- 
like surface.  A  horse-hoeing  that  has  just  thrown  all  weeds  to  the  surface 
will  be  rendered  useless  by  a  passing  thunder  shower  burying  them  again 
under  this  flat  surface.  The  soil  cannot  be  regarded  as  so  very  rich  in  itself. 
It  is  the  vast  bulk  that  constitutes  its  fertility,  and  this  can  be  accounted  for 
when  it  is  considered  that  the  greater  part  of  the  water-shed  is  granite 
country.  The  sudden  rises  of  the  river,  when,  without  a  drop  of  lociu  rain ; 
it  is  up  8  feet  of  a  night,  are  due  to  the  non-absorptive  character  of  the 
granite  mountain  ranges,  distant  60  miles  inland,  forming  the  water-shed, 
with  the  old  silurian  slates  that  are  met  with  in  the  foothills,  giving  a 
tumbled  country  with  many  valleys,  and  towards  the  Upper  Clarence 
sandstones  overlying  the  coal.  The  weathered  debris  of  these  various  rocks 
are  carried  towards  the  ocean,  the  coarser  particles  and  sands  being  first 
deposited,  and  the  finer  silts  finally  form  the  rich  soils  of  the  lower  reaches 
of  the  river.  These  Clarence  soils  may  be  depended  on  for  two  crops  a 
year,  and  Sydney  is  the  one  market.  Water  carriage  serves  nearly  every 
farm.  Droughers  can  come  alongside  nearly  every  field,  and  from  them 
transhipment  is  made  to  the  ocean  boat  which  reaches  Sydney  in  thirty-two 
hours  from  Oraf ton.  The  small  screw  steamers  that  carry  passenp^ers  create 
a  short,  sharp  wash  that  does  much  to  corrode  the  banks,  especially  where 
the  protecting  fringe  of  weeds  has  been  injured  hj  droughers,  and  to 
prevent  this  Mr.  McLachlan  has  pitched  his  banks  with  200  tons  of  stone. 
The  facilities  offered  by  water  carriage  enable  the  Grafton  farmers  to  grow 
sugar-cane  for  the  great  mill  down  the  river,  and  when  ripe  the  company 
sends  its  own  droughers  and  gang  of  cutters,  paying  12s.  per  ton  for  the 
cane ;  and  as  40  tons  may  be  grown  to  the  acre,  a  large  profit  is  realised. 
The  farmers  on  the  lower  river  grow  cane  continuously  for  many  jears, 
despite  the  increasing  sickness  of  the  land,  and  no  wonder  then  that  rust, 
worms,  and  gumming  compel  resort  to  a  rotation  of  crops.  The  growers  on 
the  Upper  Clarence,  not  possessing  such  rich  land,  and  only  of  late  jeara 
recommencing  cane  culture,  make  sugar-cane  an  alternative  crop  with  maise, 
and  would  probably  take  off  one  or  two  crops  of  potatoes  before  replanting 
cane.  In  any  rotation  a  nitrogen  gathering  legume  should  occupy  the 
leading  place,  but  the  difficulty  to  a  Clarence  farmer  is  to  find  for  it  a 
profitiu)le  use.*  Perhaps  to  rest  the  land  under  rye  grass  and  clover  would 
be  an  excellent  method  were  it  not  that  risk  of  flood  renders  dairying  too 
uncertain  in  that  cows  compelled  to  take  refuge  on  distant  ridges  will  be 

•  Cow-pea  {Vigna  caiiang)  has  been  recommended,  sown  at  the  rate  of  5  lb.  to  the  acre, 
and  producing  a  yield  of  80  bushels,  or  the  weight  of  green  fodder  would  be  10  tons  in 
about  four  months'  growth. 
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iDJored  througli  neglect  of  milking.  There  are,  however,  eeveral  butter 
fectories  in  the  district. 

On  soils  so  porous .  there  ia  no  need  for  underground  draining.  Sain 
w^er  is  conserved  in  a  cement  tank  for  household  use,  and  there  are  wells 
in  Iwo  paddocks  fitted  with  pumps.  The  fences  were  of  two-rail,  substantial, 
and  kept  in  repair,  there  being  a  large  supply  at  hand  of  posts  and  rails. 
Bo&  gates  and  slip-rails  are  in  use. 

The  homestead  is  on  the  bank  and  within  a  few  yards  of  the  edge,  sioce 
the  highest  ground  is  by  the  river.  The  dwelliug-house  is  of  bhck,  and 
contains  seven  rooms,  the  kitchen  and  offices  occupying  the  original  slab 
cottage,  which  Mr.  M'Lachlan  built  on  his  entry.  Tnere  is  a  pretty  flower- 
nrden  between  the  house  aud  the  water,  and  a  good  view  is  gained  up  and 
aown  the  river.  The  warm  climate  calls  for  no  extensive  shelter  for  stock, 
80  lliere  are  no  stables  proper,  but  the  plough-horses  are  fed  at  midday  in 
unroofed  stalls,  and  green  fodder  is  thrown  into  a  long  railed-ofE  strip,  4  feet 
wide,  between  the  ordinary  fence  and  a  low  one,  so  as  to  prevent  dirtying 
bj  trampling.  The  bam  is  of  slabs,  36  feet  by  20  feet,  with  a  lean-to 
bnggj-house  at  one  end.  The  floor  of  the  barn  is  on  posts,  and  the  rafter 
space  is  utilised  for  fodder  storae^e.  In  the  barn,  potatoes  and  maize  are 
prepared  for  market,  the  com-sheUer  being  driven  by  horse-power.  There 
aie  three  pig-styes  near  by,  having  sides  oi  rails  and  palings,  yards  of  earth, 
and  aleepmg-floors  of  wood,  covered  by  a  roof  of  iron.  There  is  a  cart-shed, 
and  two  unroofed  milking-bails,  whilst  a  separate  slab  shed  serves  for  a 
carpenter's  shop  and  smithy. 

All  implements  are  put  under  shelter  as  soon  as  done  with.  Those  used  for 
eoltifation  comprise  two  one-furrow,  one  two-furrow,  two  hilling,  and  a  single- 
foRow  gang  plough,  by  Gilpin,  an  American  model,  costing  £17,  which  does 
excellent  work,  particularly  in  covering  in  rubbish.  The  ordmary  iron  ploughs 
are  of  local  make ;  and  the  double-furrow,  by  M*Diarmid  and  Scott,  of  Grafton, 
ii  hi^v  spoken  of.  The  hilling  plough  is  fitted  with  handles  that  can  be 
damped  at  an  angle  so  as  to  avoid  damage  to  maize-plants  when  ploughing 
in  dose  to  a  row.  The  roller  and  harrows  are  of  wood,  and  of  home  make, 
also  the  A-shaped  horse  hoes  and  scarifiers,  with  short  plough-handles.  Mr. 
H*Lachlan  has  had  a  second  A-frame  added,  giving  more  tines.  To  another, 
a  strong  horizontal  knife,  set  to  cut  the  whole  width,  takes  the  place  of  the 
the  hindermost  row  of  tines,  but  the  tendency  of  the  soil  to  a  tile-like 
smoothness  after  rain  prevents  the  extended  use  of  an  implement  that  is  well 
deogned  to  kill  weeds.  The  "Planet  Jr."  horse-hoe  is  highly  approved.  The 
maize-stalk-chopper,  by  M'Diarmid,  takes,  two  horses  to  work,  and  consists 
of  eight  40-inch  knives,  bolted  to  octagonal  iron  frames  20  inches  in  diameter. 
Its  cost  was  £15.  In  the  bam  there  are  the  chaff-cutter  (Ashby),  worked 
by  the  horse-gear  (Picksley,  Sims,  &  Co.),  and  the  com-sheller  and  bagger 
(Sim,  of  Morpeth),  costing  £15,  and  fitted  with  an  elevator  to  deliver  cobs 
to  cart,  bin,  or  upper  floor;  an  addition  suggested  by  Mr.  M'Lachlan's 
brother,  and  not  in  common  use.  In  order  to  protect  seed-corn  from  weevil 
a  zinc-lmed  case,  holding  two  bags  of  maize,  is  fitted  with  a  screw-fastened 
manhole  for  filling,  and  a  2-inch  screwed  plug  for  emptying,  an  arrangement 
that  can  easily  be  devised.  There  are  the  necessary  appliances  for  a  small 
dairy ;  small  corn-cracker,  com-sheller,  platform  scales,  wheelbarrow,  horse- 
>lide  for  green  fodder,  drill-marker,  cart,  buggy,  and  sulky.  Light  repairs 
are  done  at  home,  there  bebg  a  forge  and  carpenter's  shop. 

The  system  of  cultivation  is  to  alternate  maize  with  cane ;  a  small  area  of 
potatoes  are  crown,  also  a  little  oaten  hay  for  home  use.  Of  the  27  acres 
under  cultivation,  7  acres  are  in  cane,  15i  acres  in  maize,  3  acres  in  potatoes 
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(to  be  followed  afc  once  by  com),  half -acre  in  lucerne,  and  1  acre  occupied 
by  the  homestead.  There  are  30  acres  of  pasture,  completing  the  total  of 
57  acres  entered  for  competition.  Particular  care  is  taken  to  tborougblj 
clean  the  land  prior  to  planting,  three  ploughings  being  preferred  to 
scarifying  afterwards,  so  as  to  bury  the  weeds,  rather  than  risk  a  thunder- 
shower  restarting  them  after  being  brought  to  ttie  Burftee  by  the  hoe.  Tlie 
cultivation  of  maize  and  cane  has  much  in  common.  The  corn  is  drepped  by 
hand  in  a  furrow,  at  54-inch  interralB.  The  cane  sets  are  buriea  art  the 
intersection  of  cross-furrows,  the  same  distances  apart.  Both  ore  frequently 
hoed,  using  the  "  Planet"  or  **  A  "  scarifiers,  and  then  chipping  by  band. 
Hilling  the  com  is  done  by  the  single-furrow  special  plough  already  norlaeed. 
The  varieties  of  maize  sown  are  Hogan,  Dent,  and  a  large  yellow  com,  whtdi 
is  planted  early  iu  November,  &nd  ripens  later  than  Hogan's.  Bliffht  is 
prevalent  in  the  district,  and  some  farmers  who,  after  the  £ood,  purchased 
seed-corn  from  Tumut  were  disappointed  that  change  of  seed  from  a  colder 
climate  did  not  obviate  the  liability  to  rust.  But  the  cause  probably  lies 
nearer  home.  Fortunately,  the  com  on  Laurel  Bank  farm  was  quite  free 
from  blight  at  the  time  of  my  visit.  It  was  of  a  particularly  luxuriant  green, 
and  some  of  it  tasselling,  promising  a  yield  up  (if  rain  fell  when  wanted)  to 
60  bushels  per  acre.  The  maize  is  husked  in  the  bam,  and  the  staUra 
chopped  and  ploughed  in.  After  shelling  and  bagging,  droughers  spproodi 
the  bank  and  convey  the  com  to  the  ocean  steamer.  Commissioii,  freight  to 
Sydney,  and  all  charges  are  reckoned  at  6d.  per  bushel. 

Eour  varieties  of  cane  are  grown,  the  bulk  being  Mauritius  ribbon,  whilst 
Daniel  Dupont,  Singapore,  and  Fiji  Eapphoe  are  being  tried.  Oane  planted 
in  September  is  cut  first  in  from  eighteen  to  twenty-four  months'  time.  The 
yield  is  very  weighty,  from  40  tons  per  acre  and  upwards,  the  caaes  beisg 
cut  below  the  lowest  node,  and  topped  below  the  nodes  from  whence  tiM 
leares  spring,  so  that  the  pieces  may  be  from  2  to  10  feet  in  length.  Hhe 
contract  price  is  12s.  per  ton,  with  an  additional  Is.  allowed,  if  carted  to  the 
river  bank.  Late  frosts  constitute  a  danzer  to  all  crops,  in  that  a  warm  aim 
-  bursts  the  frost-bound  tissues.  The  trash  is,  by  careless  fanners,  bvmt  oi! 
the  canes,  but  the  Colonial  Sugar  Company  innsts  on  its  being  stripped  hj 
hand,  and  some  farmers  wisely  bum  it  after  the  cane  is  cut,  in  oraer  to 
destroy  pests. 

Potatoes  do  admirably  on  the  Clarence,  the  first  crop  being  plMtted  in 
March,  and  harvested  in  July.  The  second  one  is  put  in  during  August,  and 
lifted  in  November.  The  Sydney  market  is  carefully  watched,  but  it  deee 
not  do  to  store  potatoes  in  so  warm  a  climate,  and  frequently  the  Norember 
crop  grows  in  the  ground,  if  digging  be  delayed.  Should  there  be  a  glut  in 
Sydney,  the  alternative  is  to  feed  the  crop  to  pigs,  rather  than  ship  at  a  Ion. 
Pumpsins  are  grown  between  the  com  for  home  use. 

Notwithstanding  the  silt  deposits  the  G^rafton  soils  can  do  with  manure, 
and  the  local  Bamomie  Meat-works  offers  fertiliser  cheap  enough,  because, 
unfortunately,  there  is  no  great  demand.  The  alluvial  farmers  keep  butfenr 
live-stock,  and  so  make  little  farm-yard  dung.  Mr.  M'Ladilan  supplemeacte 
what  manure  he  can  get  from  the  piggeriee  with  gatiierings  of  rubbirii  wai. 
stalks,  if  the  latter  be  not  ploughed  in. 

A  small  quantity  of  fodder  is  needed  for  the  live-stock,  about  an  acre  beioff 
cropped  with  oats  for  hay ;  they  are  cut  br  the  sc^he,  and  stored  in  a  Ion 
out  of  reach  of  floods.  Grasses  are  not  laid  down,  the  water-eoueh  coming 
up  spontaneously  on  the  80  acres  kept  for  pasture,  becaine  too  wet  for 
tillage.  Buffalo-grass  grows  well,  and  coucn  forms  the  msdnstay  of  the 
pasture  where  it  is  fairly  dry. 
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The  life-stock  comprise  11  horses,  30  cattle,  2  swine,  and  200  head  of 
poultiy.  There  are  nine  heavy  draught  horses  of  an  excellent  type  of 
Qydeedale,  these  and  the  implements  serving  for  the  complete  area  of  228 
acres.  Mr.  William  Small,  of  Swan  Creek,  imported  Clydesdales  direct,  and 
twenty  years  ago  many  of  the  late  Andrew  Town's  stock  were  introduced  to 
the  Clarence,  being  purchased  at  full  figures  for  breeding,  but  since  New 
Zealand  sent  over  so  many  good  horses  the  prices  have  fallen,  so  that  from 
£16  to  £22  will  purchase  the  best  class.  There  are  also  a  pair  of  buggy 
horses,  of  a  small,  useful,  thick-set  type. 

The  cattle  number  30,  and  consist  of  2  mildt-cows  for  household  use,  8 
cows  with  calves  running  with  them,  1  bull,  and  19  steers,  yearlings,  &c.,  a 
few  cattle  being  bred  in  order  to  utilise  the  feed  on  the  wet  pasture,  and  are 
•oWfat. 

Not  many  swine  ure  kept,  two  pigs  being  killed  annually  for  home  use. 
The  one  breeding  sow  was  Poland  China.  One  store  was  fattening,  and 
others  are  purchased^  if  need  be,  to  use  up  the  waste  potatoes  and  iiSerior 


About  200  head  of  poultry,  including  some  Muscovy  and  common  ducks, 
are  kept,  and  ilanerant  dealers  barter  goods  for  eggs,  table-birds,  butter,  and 
o^er  minor  products.  This  method  is  nursoed  on  all  the  North  Coast  rivers, 
and  oSors  a  v^y  great  convenience  to  the  farmers.  If,  however,  the  balance 
be  in  &vour  of  the  producer  at  the  end  of  the  quarter,  he  gets  no  cash,  but 
the  credit  is  carried  over,  aid  a  man  with  a  large  £Eunily  can  possibly  keep 
paoe  with  the  barter.  Now  that  butter-factories  are  being  established,  they 
ought  arrange  to  collect  eges  and  fowls  and  forward  sizable  lots  to  Sydney. 
If  de  birds  were  appraised  at  a  moderate  figure  by  the  manager  when  sent 
in,  they  could  then  be  sorted  into  prime,  seconds,  and  inferior,  and  the  credit 
baiaaee  on  receipt  of  account  sales  for  the  month  be  dirided  vro  rata. 

A  small  patch  in  a  field  grows  the  v^etables  needed  for  nousehold  use. 
In  the  soaall  orchard  near  the  house  there  were  growing  bananas,  pineapples, 
ettms-trees,  i^les,  pears,  and  quinces.  Fines  are  not  profitable,  and  the 
larger  frait-trees  appeared  to  be  suffering  from  root-decay,  possibly  an  after- 
effect of  the  recent  floods. 

Bookkeeping  is  represented  by  entrm  of  sales  and  purchases.  The 
labour  is  compassed  by  Mr.  M'Lachlan  and  his  son.  A  hired  man  is  kept 
&r  ttie  new  farm,  and  additional  labour  is  got  when  required. 

^e  subsidiary  aids  may  be  enumerated  as  co-operative  family  labour, 
lalesaf  seed,  eonv  and  sugur  rats,  light  repairs^  and  the  barter  for  household 
laqnisiieB  of  batter,  eggs,  and  table-birds. 

The  points  of  interest  were  sugar-cane  culture  and  growth  of  varieties  of 
cane,  excellent  maize,  thorough  tilth  and  cleaning  of  the  land,  ease  of  ship- 
Blent,  good  type  of  horse,  and  a  commodious  residence,  and  171  acres  of 
additional  land  paid  ior  out  of  the  profits  of  27  acres  of  arable  land. 

!Die  general  management  with  a  riew  to  profit  is  based  on  maise,  sugar- 
esne,  and  potatoes,  grown  with  regard  to  thorough  cleanness  of  the  land. 
The  kbour-lttll  is  k^t  down,  while  powerful  horses  and  good  implements 
enable  the  tillage  to  be  well  done.  The  marketing  oi  the  maize  and 
potatoes  is  effected  through  agents,  and  a  contract  with  the  Colonial 
Nogar  Company  enanres  a  certain  price  for  the  cane  over  a  term  of  years. 
Hie  maiie  is  grown  from  carefully-selected  home-raised  seed,  so  with  the 
potatoes,  and  the  cultore  of  three  varieties  of  cane  other  than  Mauritius  is 
caperimeotaL  Owine  to  so  many  successive  floods  and  the  loss  of  crops 
neve  or  less,  during  me  past  five  years,  it  was  not  possible  te  quote  any 
%ares  representing  the  annual  turnover  of  the  farm. 
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Joseph  Wass  Johnson,  Lowlands,  Upper  Southgate,  Clarence  Biver. 

North  Coast  District.  ^Flace,  No.  4  ;  points,  81*05  per  cent. ;  arable,  40  acres  ;  pasture, 

12i  acres ;  homestead,  i  acre  ;  total,  53  acres. 

(I  December,  1893.) 

This  farm  is  situated  on  the  banks  of  an  arm,  parallel  with,  and  200^ards 
distant  from,  the  main  stream  of  the  Clarence.  Shallow  craft  can  navigate 
this  creek,  loading  com  ofi  the  homestead,  and  in  flood  time  it  serves  as  a 
get  away  for  the  waters.  It  is,  moreover,  full  of  fish,  and  manj  a  duck 
looses  it  head  in  the  jaws  of  a  giant  eel,  wherefore  Muscovies,  which  care  not 
for  water  are  preferred.  Fubfic  roads  traverse  the  numerous  high  banks  of 
the  district  leading  to  the  farms,  whose  homesteads  are  generallj  next  the 
stream,  and  in  Mr.  Johnson's  case,  the  traffic  is  merely  that  of  neighbours. 
Lowlands  Farm  is  not  naturally  so  fertile  as  others  in  the  neighbourhood, 
but  superior  skill  in  cultivation  is  quickly  seen.  It  was  managed  by  Mr. 
Johnson  when  the  property  of  his  brother,  until  sold  at  a  good  figure  to  a 
gentleman,  who  put  up  superior  buildings,  a  first-class  residence,  and  made 
numerous  improvements,  including  several  acres  of  underground  pipe-drains. 
Mr.  J.  TV.  Johnson  still  continued  to  manage,  and  on  the  death  of  the  pro- 
prietor, obtained  a  lease.  The  property  meantime  was  sold  for  £l,CKiO, 
although  its  auction  price  a  few  years  ago  was  £2,650,  and  large  sums  had 
since  been  spent  on  improvements,  but  this  shrinkage  was  due  to  the  fear  of 
floods.  This  farm,  therefore,  occupies  the  position  of  a  leasehold  in  the 
present  competition.  The  soil  is  a  deep,  friable,  sandy  alluvial,  subject  to 
flood,  the  waters  standing  5  feet  over  tne  highest  spot,  and  necessitating 
arrangements  being  made  for  a  speedy  exit  on  the  part  of  the  occupier,  who 
may  find  himself  in  the  midst  of  a  sea  in  a  few  hours,  and  have  to  swim  his 
live  stock  for  a  mile  to  ground  beyond  flood  level, 

With  water  so  plentiful,  there  is  no  need  for  its  conservation,  and  stock 
are  provided  in  the  homestead  with  a  lai^e  tank  put  in  at  the  tenant's  cost, 
and  filled  by  a  pump  from  the  creek,  w  hen  Mr.  Johnson's  brother  had  the 
property,  he  went  in  for  cane,  and  drained,  with  2-inch  pipes  44  yards  apart, 
80  acres  of  wet  land,  only  fit  then  for  pasture,  but  now  a  fertile  arable  area. 
Surface  drainage  had  also  been  attended  to  by  running  shallow  ditches  to 
enable  rain-water  to  get  quickly  away.  There  were  some  rushes  in  the  pad- 
docks, but  they  were  seeaed  by  the  floods. 

The  fences  are  substantial,  and  in  good  repair.  In  order  to  keep  down 
weeds,  a  division  fence  between  two  fields  of  cane  has,  by  consent  of  a 
neighbour,  been  taken  down  to  their  mutual  benefit,  since  more  ground  is 
cropped,  there  being  neither  headlands  nor  weeds.  One  of  the  features  of 
this  farm  is  the  eradication  of  standing  weeds,  and  the  destruction  of  seed- 
lings by  repeated  horse-hoeing  and  scarifying. 

The  homestead  is  situated  on  the  high  bank  of  the  creek,  and  consists  of 
a  superior  weatherboard  cottage,  containing  three  rooms  and  dairjr,  with 
flower  and  fruit  garden  in  front.  A  kitchen  cottage  of  nearly  equal  size  is  at 
the  back,  and  close  by  there  is  the  bath  and  harness  room.  The  coach-house 
is  used  as  a  store  for  new  farm  implements.  There  is  a  four-stall  stable  of 
slabs  for  the  farm  horses,  and  a  detached  two-bail  milking-shed.  The  bam 
is  particularly  well  built,  and  is  also  used  for  new  farm  implements.  Mr. 
Jonnson  came  from  Lincolnshire  some  six  years  ago,  and  when  in  England 
was  the  winner  of  many  ploughing  matches.  He  was  friendly  with  Cooke 
and  Sons,  plough  makers,  of  Lincoln,  and  has  represented  them  as  an  acent 
in  the  Grafton  district.  On  the  side  of  the  farm-vard  opposite  the  stables 
extends  a  long  row  of  pigstyes,  extremely  neat  and  clean.  There  are  eight 
styes   fenced    by  palings,  with  a  continuous   iron    roof,  the  yards    and 
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sleeping  floors  being  of  wood  slabs.  Close  to  tbe  piggery  are  a  neat  work- 
shop and  poultry-bouse,  also  a  mid-day  manger. 

Tbe  implements  are  particularly  good,  those  by  Cooke  predominating,  and 
it  is  only  by  a  wise  selection  that  Mr.  Johnson  can  till  so  large  an  area 
single  handed.  The  double-furrow  gang  plough  by  Cooke  costing  £16,  can 
complete  8  acres  with  three  horses  in  a  working  day  of  eieht  hours,  and 
this  Wanse  the  driyer  rides,  whereby  the  horses  are  urged  laster.  When 
fitted  with  disc  coulters  it  cuts  up  and  buries  the  maixe  stalks  effectiyely. 
Two  of  Cooke's  sin^le-f  arrow  ploughs  are  also  used,  fitted  with  wood  beams, 
diK  coulters  and  digging  mould-boards.  To  each  of  these,  as  well  as  to  a 
double  mould-board,  can  a  "  seed-sower  "  be  attached  at  a  cost  of  15s.,  which 
Mr.  Johnson  considers  is  able  to  deal  with  maize  with  as  much  certainty 
as  an  American  corn  planter,  besides  saying  an  extra  man  and  horse.  Few 
brmers  appear  to  recognise  the  yalue  of  a  double  mould-board  plough.  In 
Mr.  Johnson's  hands  it  plants  cane  and  potatoes,  making  one  trayerse 
whereas  a  single  farrow  needs  two.  It  can  throw  up  a  deep  furrow  in  the 
centre  of  the  rows  of  com ;  take  away  the  mould-boards,  and  place  on  a 
broad  web-foot,  and  as  a  horse-hoe  it  cuts  the  weeds  off  perfectly.  Beplace 
the  mould-boards  with  a  potato  body,  and  the  tubers  can  be  split  out  at  a 
mneh  lees  cost  than  by  band  digging.  The  large  20-inch  skeath  or  disc 
conlters  fitted  to  Cooked  ploughs  generally  cut  up  maise  stalks  quite  as  well 
as  a  special  chopper,  drawn  by  a  pair  of  horses.  Cooke's  chisel-tined  iron 
drag  harrows  are  an  improyement  on  the  wood -framed  implements  in  general 
use.  They  can  be  worked  in  pairs,  or  singly  by  one  horse,  when  the  twelve 
chisel  points  do  excellent  scarifying  between  the  rows  of  com  or  cane,  the 
handles  being  of  assistance  to  free  the  tines  from  weeds.  Cooke's  expanding 
horse-hoe  is  of  a  better  pattern  than  the  A-shaped  wooden  ones,  wnich  do 
not  open  out,  or  the  iron  ones,  made  by  many  country  smiths.  It  can  be 
more  widely  expanded,  has  nine  tines  to  which  hoe-blades  can  be  attached, 
so  coyering  every  inch  of  a  6-foot  row.  In  comparison  with  the  "  Planet " 
horse-hoe,  which  Mr.  Johnson  works,  it  is  twice  the  weight — 160  lb. — and 
tiierefore  does  not  jump  about,  nor  does  it  skip  the  weeds.  The  other 
implmnents  are  a  set  of  iron  chisel  tooth  harrows  by  Page,  of  Bedford,  wood 
harrows,  wood  roller,  wheelbarrow,  slide  for  green  com,  platform,  "  Fair- 
bank  "  scales  and  dray.  In  the  barn  there  is  a  large  maize-sheller,  "  The 
Farmer,"  which  cleans  and  ba^  60  bushels  per  hour,  power  being  trans- 
mittted  from  horse-gear  by  Picksley,  which  also  works  a  chaff-cutter  and 
oorn-cracker,  both  by  Eichmond  and  Chandler,  as  well  as  a  circular-saw. 
Light  repairs  are  done  at  home,  there  being  a  complete  workshop.  The 
Becessaiy  appliances  for  a  small  hand-dairy  complete  the  list. 

The  princmal  crops  are  maize,  cane,  and  potatoes,  in  the  following  pro- 
portions;— C^e,  11  acres;  maii^,  20  acres;  potatoes,  4  acres;  oats  for 
lodder,  2  acres ;  barley,  1  acre ;  sorghum,  \  acre ;  water-melons,  i  acre  ; 
total,  40  acres  arable  ;  12i  acres  mss  land ;  i  acre  homestead ;  in  all,  53 
^eres.  Ibize  and  com  are  tilled  on  similar  lines  as  to  preliminary  clean- 
liness, and  keeping  down  weeds  during  growth.  The  usual  Clarence  method 
of  piloting  com  in  rows  64  inches  apart  is  pursued,  but,  with  a  view  of 
getting  more  air  and  of  scarifying  four  ways,  Mr.  Johnson  has  introduced 
the  42-inch  square  planting,  dropping  the  seed  by  hand  where  the  furrows 
intersect  Maize  is  husked  in  the  bam,  and  taken  by  drougher  to  the 
Sjdney  steamer,  freight  costing  12s.  per  ton  and  other  charges  8b.,  so  that 
20i.  per  ton  is  the  f  cdl  cost  of  marketing. 

Cane  is  cut  at  a  cost  of  2s.  per  ton  by  hands  employed  by  the  grower, 
who  personally  sees  that  none  is  wasted,  whereas  the  independence  and 
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carelessness  of  the  gangs  sent  by  purchasing  companies  has  been  a  freqn^it 
source  of  complaint  in  the  past.  Messrs.  Boo  thy  and  Leeson,  whose  inill  is 
adjacent  to  the  farm,  purchase  the  cane  at  12s.  per  ton.  In  many  caaes, 
firing  the  cane  to  get  rid  of  the  trash  is  pursued^  but  buyers  are  getling 
more  particular,  and  sellers  find  out  that  what  they  save  in  labour  is  lost  in 
the  lessened  weight  of  cane  cut.  Twelve  years  ago  numerous  small  mills 
studded  the  Clarence  district,  and  of  which  only  three  are  to-day  in  working 
order.  All  might  have  continued  to  make  sxigar  at  a  profit,  since  the  Customs 
duty  of  £5  per  ton  on  imported  sugar  acts  as  a  substantial  bonus,  and 
would  have  compensated  for  the  less  economical  efficiency  of  a  small  mOL 
Like  Messrs.  Boothby  and  Leeson,  all  could  have  made  sugar  pay,  but  the 
growers  were  tempted  to  make  contracts  at  higher  prices,  and  one  Company 
attracted  all  the  cane  to  its  mill.  The  farmers  of  the  Upper  Clarence  are 
now  growing  cane  more  freely,  and  small  mills  get  increased  local  support 
The  bulk  of  the  cane  grown  is  Sapphoe  or  Grey  Fiji.  The  sets  cost  lOs. 
per  ton,  14  cwt.  suffice  for  an  acre,  and  the  distance  apart  is  5  feet.  Mr. 
Johnson  grows  his  own  sets,  and  has  extended  the  area  under  cane,  being 
convinced  of  its  profitableness.  The  yoimg  cane  looked  remarkably  wdi, 
and  the  older  fields  promise  a  good  cut.  Though  the  plant  was  soBiewliat 
thin  throiigh  not  stooling,  the  f  ob'age  was  of  a  dark,  luxuriant  green,  indi- 
cating a  yield,  if  the  season  continued  favourable,  of  not  less  than  50  ImmIwIb 
per  acre  on  land  that  is  sandy.  Pumpkins  are  sown  through  the  maize  at  15 
feet  intervals,  and  come  in  for  pig  food.  A  2*acre  plot  of  oats  just  harvested 
was  at  once  put  in  with  large,  yeUow  Hogan  com,  in  two  rows  of  6  feet, 
and  a  row  oi  pumpkins  in  the  10  feet  interval,  so  as  to  get  more  ground  and 
air,  since  it  is  not  likely  to  be  a  heavy  crop  after  oats.  The  variety  of  com 
chiefly  sown  on  this  farm  is  Hallam's  Flint,  named  after  a  farmer  who  for- 
tunately had  in  his  high  ground  80  bushels  of  seed  com,  which  the  flooded- 
out  farmers  of  1890  were  glad  to  get  at  £1  per  bag.  The  first  crop  was  so 
good  that  Mr.  Johnson  has  retain^  the  seed. 

Potatoes  are  an  extremely  profitable  double  crop  of  from  8  to  10  tons  in 
the  aggregate.  The  "  Circular  Heads,"  nearly  ripe,  were  planted  with  winter 
seed  grown  on  the  farm,  the  product  of  some  imported  from  Sydney  during 
1892.  They  showed  plenty  of  haulm,  and  looked  favourable,  the  misses 
being  few,  and  tubers  well  shaped.  "  Early  Vermont'*  were  also  clean  and 
luxuriant.  ''Early  Bose''  is  considered  on  the  Clarence  to  be  ^^siA!^  to 
blight,  and  is  therefore  discarded. 

With  a  limited  number  of  live  stock  kept  in  the  open,  there  is  scarcely 
any  farm-yard  manure  to  be  made,  but  Mr.  Johnson  finds  megas^  to  be  had 
for  the  carting  from  the  neighbouring  sugar-mill,  a  useful  application. 
During  a  recent  flood  a  small  island  of  it  was  stranded  on  the  mrm,  and 
some  applied  to  orange  trees  hitherto  spare  of  bearing  resulted  in  a  golden 
yield.  Cornstalks  are  ploughed  in,  for  these  sandy  alluvials  need  decom- 
posing organic  matter. 

The  fodder  crops  looked  well ;  oats  yellow  to  nearly  over  ripeness  for  hay 
were  judged  to  go  40  bushels  per  acre  if  cut  for  grain.  An  acre  of  lucerne 
was  212  inches  high,  ready  for  cutting,  and  sorghum,  in  a  half -acre  plot  handy 
to  the  homestead,  sown  for  summer  feed,  was  coming  up.  The  oiufcen  hay  is 
stacked  in  the  farm-yard.  No  grasses  are  laid  down ;  a  natural  growth  of 
couch  and  water  couch  forming  the  pasture  land,  which  is  generally  that 
part  of  a  Clarence  Eiver  farm  too  wet  for  cultivation.  A  few  peas  are 
grown  for  pig  food. 

The  live  stock  numbep  6  horses,  10  cattle,  26  swine,  and  140  head  of 
poultry.    There  are  4  heavy  draught  horses  of  Clydesdale  type,  one  maie 
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Rtekling  a  big  three  month  foal  by  a  Suffolk  sire.  Large-framed  active 
borsee  are  invaluable  on  a  farm  where  labour  is  limited,  and  improved  imple- 
mentB  we  relied  on  to  get  through  a  lot  of  work. 

Mr,  Johnson  ts^es  pride  in  a  thoroughbred  mare,  with  foal  at  foot,  whose 
are  is  Aberfoyle,  one  of  the  late  Hon.  James  White's  stud.  The  saddle 
korse  is  a  well-bred  thick-set  uiimal  that  would  take  the  fancy  of  anyone. 
He  cattie  number  10,  and  were  of  an  ordinary  mixed  strain,  3  being  milkers 
for  home  use,  also  3  dry,  3  youngsters,  and  1  steer.  The  calves  are  reared, 
and  a  Ug  steer  needed  but  a  little  extra  feed  to  finish  him  for  the  butcher. 
The  cattle  are  principally  kept  to  feed  down  the  pasture,  but  the  profit  is 
anall,  whereas  the  keeping  of  pigs  is  much  more  remunerative.  The  pigs 
immber  2  boars,  4  breeding  sows,  20  stores ;  in  all,  26.  Mr.  Johnson  prefers 
Poland-China,  and  his  older  boar  is  typical  of  the  breed,  being  overhung 
with  flesh.  The  breeding  sows  are  not  pure.  Toung  pigs  are  sold  locally 
or  sent  to  Sydney.  Some  bacon  is  made  at  home.  Clean-fed  pigs  make 
good  bacon,  and  the  surplus  sells  at  7d.  and  8d.  per  lb.,  seyen  pigs  having 
tiiis  year  been  cured.  Treacle  was  in  use  for  pig  food,  being  purchased  at 
8s.  6d.  per  hogshead  of  54  gallons,  or  about  25s.  per  ton,  a  price  ridiculously 
low  for  so  good  a  relish  and  feeding  stuff. 

The  poultry  comprise  100  head  a£  yarious  sorts,  also  40  ducks,  Muscovy 
being  preferred,  since  they  do  not  seek  the  creek,  and  so  escape  the  danger 
of  bei^  eaten  by  eels.  Eggs,  table  birds,  and  surplus  butter  are  bartered 
for  goods  with  itinerant  dealers. 

Tke  garden  and  orchard  are  for  home  use.  Book-keeping  is  represented 
by  a  record  of  purchases  and  sales.  The  labour  of  the  farm  is  that  of  Mr. 
Johnson,  with  hired  assistance  at  busy  times. 

The  subsidiary  aids  may  be  ennumerated  as  co-operative  family  labour;  sales 
of  seed  potatoes,  dairy  produce,  bacon,  eggs,  and  poultry ;  also  light  repairs. 

The  points  of  interest  are  excellent  tillage,  improved  implements,  the 
cultivation  of  tile-drained  land,  and  a  tenant  farmer. 

The  general  management,  with  a  view  to  profit,  is  based  on  the  growth  of 
maize,  cane,  and  potatoes,  for  which  there  are  good  markets.  Mr.  Johnson 
works  the  &rm  alone,  hiring  labour  when  necessary,  and  he  is  able  to  keep 
np  a  saperior  cultivation  and  thorough  cleanliness  by  means  of  good  imple- 
ments and  strong  horses,  well  fed.  The  livestock  are  moderate  in  number. 
It  may  pay  to  rear  a  foal  or  two,  but  to  breed  cattle  merely  to  eat  down 
pasture  is  not  very  profitable  at  present  prices.  Farm-yard  dung  is  scarce, 
aad  light  soils  doubly  cropped  need  fertilisers.  Megas  may  be  got  from  the 
min,  and  manure  from  the  xtamomie  Meat  Works,  but  the  need  of  some 
added  fertiliser  is  evidently  not  f uUy  recognised  on  the  Clarence,  reliance 
having  hitherto  been  placed  on  silt  deposed  during  floods,  which  gives  an 
^tirely  new  surface  soil.  Mr.  Johnson  is  the  tenant  of  a  capital  farm  of 
58  acres,  let  at  £80  per  annum,  e.a.^  30s.  per  acre,  on  a  lease  of  five  years. 
Short  leases  discourage  tenant  farming,  but  Mr.  Johnson  has  a  good  landlord. 
The  turnover  for  the  year  cannot  be  easily  got  at,  because  of  the  floods,  but 
from  the  data  furnished  it  may  be  put  down  at  the  rate  of  £320  per  annum. 

David  Doust,  Bayham  Farm,  Clarence  Eiver,  adjoining  Brushgrove. 

K«t}i  Coart  District. — ^Place,  No.  7 ;  points,  78*63  per  cent. ;  arable,  61i  acres ;  pasture, 
10  acres ;  homestead,  |  acre ;  forest,  118  acres  i  total,  180  acres. 

(4  Dec^nber,  1898.) 
Mr.  Doust's  residence  is  pleasantly  situated  on  a  ridge  above  flood  leyel, 
and  commanding  an:  extended  view  of  the  Clarence  Eiver.    Grafton  lies  in 
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a  direct  line  about  13  miles  to  the  westward.  The  road  on  the  riyer 
bank  is,  however,  much  longer,  and  small  steamers  stop  to  take  up 
passengers  by  signal.  To  the  south-east  are  prominent  mountain  headlands 
bordering  the  ocean,  about  13  miles  distant  as  the  crow  flies.  Altogether 
the  site  is  very  charming,  and  from  it  an  idea  can  be  gained  of  the  narrow- 
ness of  the  fringe  of  alluvial  that  borders  the  Upper  Clarence,  now  one 
continuous  field  of  waving  com.  Let  there  but  come  a  disastrous  flood  such 
as  has  been  common  to  the  last  five  years,  a  sea  of  water  would  prevail, 
leaving,  on  draining  off,  a  mass  of  putrid  vegetation  and  slushy  mud.  The 
pioneer  settlers  found  a  broad  river  hemmed  in  by  high  banks  of  most 
luxurious  brush,  sprinkled  with  giant  timber  quickly  merging  into  a  narrow 
forest  of  the  heaviest  gums,  bloodwood,  cedar,  and  mahogany  fringing 
a  marsh.  In  1862  selection  of  these  lands  was  rapidly  made  from  Grafton 
downwards.  Slab  huts  were  put  up  on  the  high  banks  within  a  few  yards 
of  the  main  river,  and  the  very  laborious  task  of  clearing  the  land  was 
slowly  proceeded  with.  Corn  was  the  one  product,  and  vessels  lay  alongside 
the  homesteads  loading  produce  for  market.  Mr.  Doust  was  late  in  making 
his  selection,  and  in  1866  could  only  ^et  what  others  would  not  look  at,  by 
reason  of  the  area  being  chiefly  occupied  by  a  lagoon.  Out  of  the  180  acres 
taken  up  a  great  proportion  was  marsh  and  poor  ridge  land,  covered  with  a 
forest  of  spotted  gum,  as  it  now  is  to-day.  Thirty  years  ago  the  floods  do 
not  appear  to  have  been  so  bad  as  of  late  ;  but  fear  of  them  led  to  a 
speedy  removal  of  Mr.  Doust's  house  on  the  river  bank  to  a  site  on  the  main 
ndge.  Prior  to  doing  so  it  was  necessary  to  make  a  wide  corduroy  road, 
300  yardslong — a  work  of  great  difficulty — across  the  marsh,  and  heavy  trunks 
were  therefore  drawn  from  the  forest.  As  time  grew  on  the  land  was  cleared, 
and  to-day  not  a  root  can  be  met  with.  The  problem  of  the  marsh  remained 
to  be  attacked  until  about  eight  years  ago,  when  a  contract  was  let  to 
dig  a  ditch  12  feet  wide  by  i  feet  deep  and  46  chains  in  length.  The 
mud  was  used  to  fill  up  hollows,  and  some  20  chains  of  narrower  drains 
were  cut,  leading  into  the  main  one.  The  river  bank  was  pierced 
by  6  chains  of  triangular-shaped  box  drains,  having  two  outlets,  forming 
a  Y  shape,  and  protected  at  their  mouths  by  flood  doors  or  flaps  on 
hinges.  Not  only  is  Mr.  Doust's  portion  of  the  marsh  completely 
drained,  but  he  has  benefited  his  neighbour  to  an  equal  extent,  so  that, 
'  could  the  betterment  principle  have  been  applied,  some  of  the  £400  cost 
might  have  been  shared.  Several  additional  selections  were  made  since  the 
first,  and  the  whole  was  worked  as  one  farm.  Now  a  great  part  of  the  origina. 
farm  has  been  let  off  to  Mr.  Doust's  sons,  and  the  present  occupation  will 
probably  soon  be  transferred  to  the  eldest  son.  It  may  here  be  mentioned 
that  the  present  competition,  deferred  from  1892  by  reason  of  the  floods, 
liad  been  overlooked  by  Mr.  Doust,  who  went  in  April  last  on  a  trip  to 
England,  and  only  returned  in  November.  During  the  interval  the  taim 
had  been  worked  short-handed  by  a  son,  so  that  the  characteristic  manage- 
ment was  not  continued.  The  farm,  however,  presents  many  interesting 
features,  that  of  drainage,  placing  the  homestead  above  flood  level,  and  the 
subdivision  of  the  original  larm  into  many,  leased  by  the  sons. 

The  soil  is  a  very  deep,  sandy  alluvial,  sloping  from  the  main  bank  down 
to  the  drained  lagoon.  Water  is  conservea  in  a  dam  for  the  stock  on  the 
back  forest  ridge,  and  in  under^und  tanks  for  household  purposes.  The 
boundary  fence  is  partly  four-wire,  and  substantial  two-rail.  The  cultivation 
area  has  no  divisional  fences,  not  even  with  the  son's  land  adjoining.  The 
main  road  is  the  corduroy  one  already  noticed.  There  are  four  ga^,  and, 
although  white  ants  do  damage,  the  fences  were  in  good  repair. 
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The  homestead  is  on  the  ridge  abore  flood-level,  and  was  nearly  wholly 
bnilt  bj  Mr.  Boost  and  his  sons,  the  former  being  a  self-taught  carpenter  of 
no  smsJl  skilL  The  residence  is  of  weatherboard,  containing  six  rooms,  with 
kitchen  and  offices  in  the  original  slab  cottage  at  the  rear.  Near  by  is  the 
daily,  consisting  of  an  inner  structure  beneath  another  roof  supported 
independently  on  stout  posts,  whereby  an  even  temperature  is  maintained, 
and  the  butter  is  kept  in  good  order.  The  coach-house  and  poultry-house 
ire  also  near.  The  farmsteading  consists  of  a  well-built  barn  of  slabs  and 
weatherboard,  roofed  with  shingles,  containing  the  corn-sheller  driven  by 
horse-gear.  Adjoining  are  the  harness  shed,  blacksmith's  shop,  two-stall 
stable,  and  stock-yards.  Just  prior  to  the  floods  of  the  last  few  years,  Mr. 
Doust  was  opening  up  a  trade  with  Sydney  in  lucerne  hay,  and  specially 
conBtructed  a  large  hay-shed  60  ft.  z  10  ft.,  roofed  with  iron ;  it  is  now  used 
for  the  storage  of  fodi^er  crops.  There  are  also  a  partly-roofed  mid-day 
manger  and  piggeries  with  paling  roofs  and  slab  floors. 

The  iipplements  comprise  one  two-furrow  plough  by  Ritchie,  which  does 
excellent  work,  two  one-furrow  ploughs,  by  local  makers,  a  set  of  iron  harness 
(M'Diarmid  of  Ghraf ton),  wooden  harrows, two  A-sbaped  scarifiers,  and  a  long- 
tined  one  to  eradicate  couch,  all  being  home  made ;  also,  two  wooden  rollers ;  an 
American  disc-harrow  is  much  liked,  and  the  "  Planet "  horse-hoe  is  in  use.  One 
of  the  first  cane-choppers  on  the  river  was  purchased  by  Mr.  Doust,  a  machine 
made  by  Page,  of  Grafton,  having  20-inch  steel  discs  like  coijlters,  but  it 
does  not  such  good  work  as  one  with  knives.  A  horse-rake  and  a  mower, 
both  by  Sim,  of  Morpeth ;  the  latter  had  been  in  use  for  many  years,  and 
&om  its  substantial  make  showed  no  sign  of  wear.  The  **  Farmer's  Friend  '* 
corn-planter ;  the  "  Veteran  "  sheller,  for  power,  and  a  hand-shcller  by  Sim  ; 
power  chaff-cutter,  by  Bentall ;  horse-gear,  by  Hunt ;  Avery's  platform 
scales,  blacksmith's  and  carpenter's  shop,  two  carts,  and  two  slides  complete 
the  list.  The  buggy  was  sold  prior  to  the  trip  to  England,  and  has  not  as  yet 
been  replaced. 

The  farm  is  cultivated  as  follows : — Maize,  45  acres  ;  potatoes,  3  acres ; 
pumpkins,  2  acres  ;  melons,  i  acre  ;  lucerne,  1  acre ;  total  arable,  51  i  acres ; 
pasture,  10  acres ;  homestead,  \  acre ;  and  forest,  118  acres;  in  all  180  acres. 
Maize  is  grown  continuously,  with  smaller  areas — 3  to  5  acres — each  year 
broken  up  for  potatoes  according  as  there  is  a  demand.  The  earliest  com 
is  an  American  sort,  "Learning's,"  got  out  by  the  Clarence  P.  and  A. 
Society,  and  now  extensively  grown.  Its  stalk  is  short,  free  from  blight, 
and  ripens  early.  SmaU,  medium,  and  large  "  Ked  Core  "  are  also  sown, 
ripening  in  the  order  stated.  The  cultivation  is  as  follows : — All  rubbish  and 
stalks  are  gathered  by  the  harrow  and  ploughed  in.  The  land  is  well  worked, 
with  probably  a  second  ploughing.  Sowing  takes  place  early  in  August  and 
up  to  December,  the  com  ripening  from  January  to  May.  The  cobs  are  husked 
and  cleaned  in  the  bam.  The  com  is  carted  to  the  wharf  and  loaded  on  board 
the  Sydney  steamer,  the  freight  being  Is.  per  bag  of  4  bushels.  The  older 
lands  yield  50  bushels,  and  those  lately  cleared  up  to  70  bushels  per  acre. 

Two  crops  of  potatoes  are  got  yearly,  the  seed  for  the  summer  crop 
coming  from  Sydney,  and  then  its  sets  do  for  the  winter  crop.  "  Circular 
Heads"  are  alone  used.  Mr.  Doust  brought  out  from  England  some  choice 
potatoes  gathered  from  various  farms  in  Kent,  where  he  saw  large  crops 
growing.  They  comprised  "  Early  White,"  *'  Hampshire  Elidney,"  **  Tenner's 
Wonder,"  '' Webber's  Early  White,"  "Beauty,"  and  "  Sutton's  Abundance." 
Although  planted  late,  it  is  to  be  hoped  that  they  will  become  acclimatised 
and  prove  acceptable  additions  to  the  few  varieties  that  have  been  run  upon 
in  this  Colony. 
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Three  kinds  of  watermelons  are  sown — **  Cuban  Queen,"  "  Scaly  Bark  " 
and  "  Orange."  The  market  is  Sydney,  but  unless  sent  early  the  venture  is 
scarcely  profitable,  what  with  freight  Is.  6d.  per  dozen,  and  the  market  fully 
supplied  irom  districts  nearer  the  metropolis.  If  sown  in  August,  they  become 
ripe  in  December,  and  realise  128.  per  dozen,  but  if  sent  forward  later  only 
ds.  to  6s.  is  obtained.  Cuciimbers  sent  down  in  October  fetch  from  38.  to 
6s.  per  dozen,  but  they  have  no  such  sale  in  December.  In  order  to  be  early, 
sowing  must  take  place  in  July  in  a  seed  bed,  and  transplanting  in  August, 
so  as  to  be  ready  tae  first  week  in  October.  Pumpkins  are  sown  throogpboot 
the  com  for  home  use,  and  grama  in  odd  comers,  being  good  food  for  pics. 
In  1889, 10  acres  of  lucerne  were  laid  down  for  the  Sydney  market,  but  the 
floods  of  1890  destroyed  nearly  all,  and  the  large  shed  put  up  specially  at  a 
cost  of  £120  was  rendered  of  but  little  service  save  to  store  oaten  hay  for 
home  use.  The  10  acres  of  pasture  between  the  homestead  and  cultivated 
area  are  used  for  the  horses,  but  land  so  rich  would  pay  better  if  plougl»d, 
Cane  is  now  the  second  crop  on  the  Clarence,  and  with  a  view  to  planting 
out  several  acres  next  season,  some  Eapphoe  was  being  grown  for  sets. 

No  manure  is  purchased,  and  next  to  none  made,  for  the  live  stock  are 
seldom  yarded.  The  land  will  profit  by  manure.  The  older  lands  show  a 
lessened  crop,  whilst  nothing  can  be  done  with  the  forest  lands  on  this  farm 
without  a  fertiliser.  The  time  will  surely  come  when  those  who  own  lands 
liable  to  flood  will  be  glad  to  have  some  ridge  country  whereon  to  build  and 
keep  the  live  stock.  As  it  now  is,  to  own  a  dairy  herd  on  the  flats  is  to  run 
the  risk  of  a  flood  coming  and  the  milkers  being  injured  bv  enforced  neglect, 
whereas,  if  fodder  grown  on  the  flats  be  fed  to  cattle  on  the  ridges,  dairying 
could  be  more  generally  pursued  and  the  poor  lands  enriched. 

Fodder  is  conserved  for  home  use,  such  as  oaten  hay,  and  no  grasses  have 
been  laid  down,  couch  and  water-couch  forming  the  staple  of  the  pasture. 

The  live  stock  number  12  horses,  7  cattle,  20  swine,  and  30  head  of 
poultry.  The  8  heavy  draught  horses  are  good,  useful  animals;  there 
are  also  2  saddle  horses,  and  2  foals,  one  being  an  extremely  pretiy  one 
about  three  months  old.  Two  milkers  were  kept  for  home  use^  Mrs.  Doust 
making  excellent  butter  for  a  hot  climate  by  the  hand  system  ;  the  surplus 
is  sold  to  hawkers.  The  remaining  5  cattle  of  various  ages  are  kept  to  eat 
down  pasture.  Mr.  Doust  is  persuaded  of  the  unprofitableness  of  raising 
cattle  at  present  prices,  but  his  farm  is  at  present  in  a  transition  state.  The 
pigs  number  20,  and  comprise  4  breeding  sows,  2  fat,  6  fatting,  and  8  store. 
A  large  number  of  pigs  are  kept  beyond  the  4  breeding  sows,  and  con- 
sidering how  the  district  is  liable  to  flood,  it  is  an  open  question  whether  a 
portion  of  the  corn  crop  might  not  be  fed  to  pigs,  ensilage  being  availed  of, 
which  would  neither  float  away  nor  be  injured  by  immersion.  Crops  of 
com  destroyed  season  after  season  will  ruin  the  strongest  farmer,  but 
silage  is  made  before  the  flood  season  sets  in.  There  is  always  a  ready 
sale  for  bacon-pigs,  and  if  a  certain  supply  were  available  there  would  be 
encouragement  tor  a  local  bacon  factory,  possibly  on  co-operative  lines.  G^pto 
pigs  fed  on  lucerne  and  inferior  com  were  about  140  lb.  each  and  ready  for 
kiUing,  and  6  others  about  three  months  old  were  making  rapid  progress.  In 
past  years  many  pigs  per  annum  were  cured,  there  being  a  good  local  demand 
for  bacon  from  this  farm.  Hitherto  poultry  had  been  kept  in  large  numbers, 
but  "  the  disease,"  a  species  evidently  of  chicken  cholera,  in  September  last 
swept  off  the  greater  part.  This  plague  is  common  in  spring,  and,  doubtlees, 
is  communicated  through  food  lying  about  and  becoming  contaminated. 

There  is  a  small  kitchen  garden  and  sixteen  hives  of  bees,  which  with 
modern  appliances  would  become  a  subsidiary  aid  of  some  value.     During 
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rammor  mocli  hone^r  is  usually  made  quickly,  but  this  season  it  has  not  been 
80.  No  full  books  of  accounts  are  kept ;  merely  records  of  sales  and 
pnrcfattses  with  the  usual  data  with  regard  to  the  general  work  of  the  farm. 
The  hay-eked  occupies  the  site  of  the  old  orchard,  of  which  only  a  few 
decayed  trees  remain. 

The  subsidiary  aids  may  be  enumerated  as  co-operative  family  labour,  sales 
of  baoon,  butter,  eggs,  honey,  poultry,  and  earl^  yegetables,  such  as  melons^ 
eucombm,  alao  some  lucerne  hay.  Bailding,  implements,  and  repairs  done 
at  home. 

The  points  of  interest  are  drainage  of  a  marsh,  erection  by  own  labour  of 
the  homestead,  early  yegetable  and  lucerne  growing. 

The  general  management  with  a  view  to  profit  is  based  on  one  crop,  maize — 
sugar  is  about  to  be  made  a  second.  Very  neavy  work  had  been  accomplished, 
at  first  in  clearing  and  draining  the  land.  Profits  in  the  past  have  been 
good,  and  the  tilla^  has  been  thoroughly  done,  maize  being  continuously 
grown,  and  the  land  replenished  by  silt  after  floods.  The  area  selected, 
aiacarded  by  the  early  settlers,  has  been  skilfully  brought  under  cultivation, 
and  the  greater  part  is  now  let  off  to  members  of  the  family. 

E.  J.  3>ening,  Boseyille,  Euroka,  near  Kempsey,  Macleay  Biver. 

North  Coast  District. — Place,  No.  3 ;  points,  84*10  per  cent. ;  arable,  19  acres ;  pasture, 

i  acre ;  homestead  and  pig  paddock,  2  acres  ;  orchiurd,  \  acre ;  total,  22  acres. 

(9Deo«nl)er,  1893.) 

Mr.  Dening  has  been  for  twentr-six  years  a  resident  of  the  Macleay,  but 
is  a  native  of  the  Colony,  having  been  bom  in  the  Parramatta  Biver  district, 
and  pursued  the  avocation  of  a  market  gardener  at  Five  Dock,  near  Sydney, 
piior  to  his  settlement  on  the  Macleay.  In  1869  he  purchased  Boseville,  at 
a  cost  of  about  £12  per  acre,  in  all  £250  for  22  acres  of  really  good  land. 
Modi  labour  vras  needed  to  bring  the  property  into  its  present  ezceUent 
state.  The  original  brush  had  been  exceedingly  dense,  with  enormous 
timber,  whilst  the  seller  had  only  felled  the  trees,  erected  a  small  hut,  and 
left  a  forest  of  bi^  stumps.  Now  not  a  root  remains,  and  the  farm  presents  an 
object  lesson  both  in  neatoess  and  in  a  use  being  found  for  every  foot  of  ground. 
Mr.  Dening  lived  on  the  farm  till  1875,  when  he  revisited  Sydney,  letting 
tiie  land  for  five  years.  These  22  acres,  cultivated  with  the  skill  of  a  market 
gardener,  have  chiefly  assisted — a  second  farm,  2  miles  off,  having  been 
rented  from  1880  to  1886 — to  build  up  a  substantial  homestead  in  1887,  and 
keep  a  family  of  ten  in  a  superior  manner.  The  distance  from  Kempsey  is 
3  nnke,  but  the  broad  Macleay  intervenes,  and  has  to  be  crossed  by  the 
Mnt  Hawkers  call  frequently,  and  pay  cash  for  the  products  of  the  farm, 
Mr.  Dening  preferring  to  work  through  th^m  than  distribute  himself. 

The  residence  stands  above  flood-level  on  a  gravel  ridge  overlooking  the 
fnm.  ^le  l^ibuileay,  when  in  a  great  flood,  rises  in  places  over  60  feet,  and 
a  wide  extent  of  country  is  overflowed,  including  the  farm  in  question. 
Bnroka  Creek  is  a  narrow  stream,  between  deep  banks  of  silt,  perhaps  over 
90  feet,  intersecting  the  farm,  and  is  crossed  by  a  good  bridge  on  a  main 
road,  which  bounds  the  property.  The  only  pasture  on  the  farm  is  half-an- 
aere,  comprising  the  sloping  banks  of  the  creek,  and  serving  as  a  run  for  the 
lire  stock.  These  banks  show  a  great  depth  of  fine  silt,  the  basis  of  a 
splendid  soil,  in  which  the  deep  roots  of  lucerne  revel.  The  present  crop  of 
maize  is  most  promising,  and  only  needs  some  rain  to  bring  it  to  perfection. 
The  expectation  ef  a  flood  clouds  the  horizon  of  an  alluvial  farmer,  since  he 
nay  see  the  fairest  prospects  ruined  within  two  days,  but  these  farms,  how- 
erer,  yield  most  profit  when  drought  prevails  elsewnere,  and,  as  a  class,  the 
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farmers  of  the  Macleay  have  done  excellently  well.  There  is  no  reason  why 
sugar-cane  may  not  succeed.  Many  years  ago  its  cultivation  was  taken  up 
with  enthusiasm,  but,  unhappily,  a  most  unusual  frost  occurred  during  the 
first  season,  destroying  the  crop,  and  inducing  the  mill  proprietors  to  remote 
at  once  the  machinery  to  the  Clarence. 

The  soil  is  so  porous  as  not  to  need  drainage,  but  Mr.  Dening,  in  con- 
junction with  a  neighbour,  has,  by  means  of  a  12-inch  square  wcx^den  box- 
drain,  with  its  outlet  inserted  20  feet  deep  in  the  bank  of  the  creek,  drawn 
off  the  soakage  from  several  acres  of  lagoon,  and  the  whole  could  have  been 
drained  dry,  but  that  the  neighbour  preferred  to  have  some  water.  In  two 
years  the  entire  cost  was  recouped  by  the  luxuriant  crop  of  maize  taken  off 
nitherto  useless  soil.  Rain-water  is  conserved  for  nousehold  use  in  a 
cemented  tank,  placed  cleverly  beneath  a  verandah  of  the  residence,  and  a 
good  force-pump,  with  hose  attached,  commands  the  flower  garden,  in  which 
Mr.  Dening  shows  much  skill  as  a  florist.  The  live  stock  have  access  to  the 
creek  by  a  narrow  lane,  and,  as  a  large  number  of  pigs  are  kept,  they  thereby 
water  themselves. 

The  fences  are  two  and  three  rail,  and  suffered  much  damage  in  the  July 
flood  through  solid  banks  of  small  debris  being  entangled,  and  as  the  current 
was  strong  no  fence  could  withstand.  Those  with  wire  fortunately  re- 
mained intact  as  they  fell,  otherwise  posts  and  rails  were  widely  dispersed. 
The  attention  now  paid  hj  Mr.  Dening  to  pig  feeding  arose  from  a  sugges- 
tion made  by  Mr.  Despeissis,  when  recently  acting  as  a  judge  of  farms,  and 
the  enterprise  has  been  thoroughly  gone  into,  provision  being  made  for  a 
large  number,  and  paddocks  over  2  acres  in  extent  rendered  pig-proof.  The 
flood  of  last  July  swept  away  all  the  planted  supplies  of  food  for  pig 
keeping  for  this  season,  and  in  consequence  there  are  now  the  6  breeding 
sows  and  only  a  few  stores.  One  feature  about  the  headlands  of  the  maize 
crop  deserves  attention,  in  that  stock  press  in  on  and  damage  the  rails  to  get 
at  the  green  plants,  so  that  it  is  customary  to  keep  the  crop  back  6  feet, 
leaving  long  strips  of  ground  frequently  given  up  to  weeds.  Land  is,  how- 
ever, too  valuable  to  be  so  wasted,  wherefore  Mr.  Dening  had  plantations  of 
arrowroot,  but  of  which  the  flood  has  left  only  one  plant.  Stock,  fortunately, 
will  not  touch  the  leaves,  which  shield  the  maize,  whilst  pigs  do  well  on  the 
tubes  and  stems.  This  season  some  oats  are  mowing  on  these  strips  of  land 
for  hay  or  soiling,  the  live  stock  being  fed  witn  green  food,  cut  by  hand  and 
entailing  some  labour,  but  yielding  much  manure. 

This  little  farm,  of  22  acres,  possesses  a  superior  residence  of  eleven  rooms, 
in  the  erection  of  which  Mr.  Dening  largely  assisted,  and  the  cost  may  be 
taken  as  £600.  The  design  was  one  of  a  series  published  several  years  ago 
in  the  Sydney  Mail,  and  when  seen  as  a  reality  possesses  great  merit.  The 
house  is  pleasantly  situated  in  a  large  flower  garden  with  several  rows  of 
good-sized  fruit-trees  on  either  side.  The  farm  buildings  were  entirely  put 
up  by  Mr.  Dening  during  the  two  years  immediately  following  the  bmlding 
of  the  house,  and  deserve  notice  for  their  neatness.  The  roofs  throughout 
are  of  iron.  The  barn  measures  40  ft.  x  18  ft.,  the  hay  barn  30  ft.  x  13  ft. 
A  range  of  buildings  under  one  roof  comprises  the  buggy-house,  workshop, 
cart-shed,  2  milking  bails,  2  stalls  for  plough  horses,  and  2  for  baggy 
horses.  The  milking  yard  is  partially  paved  with  slabs — an  excellent  i^^, 
and  over  it  generally  the  manure  is  made  by  trampling  cores,  waste  green 
food,  and  litter,  the  pigs  having  free  access  to  rout  all  about.  The  surface 
exposed  to  rain  is  too  extensive  for  economy,  and  it  would  be  difficult  to 
keep  fermentation  going  in  dry  weather.  There  are  separate  piggeries, 
providing  for  200  he^,  with  many  pig-proof  yards.     The  list^f  buildings  is 
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\  by  a  fuel  house,  where  cores  are  kept  for  household  use.  GDhe 
area'coYered  hj  the  farm  buildings  is  \  acre,  and  another  \  acre  for  the 
house  and  garden. 

The  collection  of  implements  is  of  some  interest  in  that  American  ploughs 
bave  a  reputation  on  toe  Maclcaj,  high  approval  being  given  to  the  chilled 
digging  mouldboard  throwing  up  a  shattered  tilth  with  its  wide  deep  furrow. 
The  Moline  Co.'s  "  Scotch  Clipper "  is  Mr.  Dening's  favourite  plough  of 
this  description,  and  he  points  out  that  its  arched  beam  permits  the  use  of 
ft  disc  coulter  20  inches  in  diameter,  which  rubbish  will  not  clog.  For 
planting  com,  Howard's  single  furrow,  with  the  ordinary  mouldboard  is 
used.  A  one-furrow  American  digging  plough  with  a  wood  beam  is  used  for 
hilling  maize.  Mr.  Dening  makes  the  woodwork  of  his  implements,  such 
as  harrows,  A-shaped  horse  hoes  and  scarifiers,  duck-foot  expanding  culti- 
vator, rollers,  and  the  corn  coverer.  This  latter  is  somewhat  of  a  novelty, 
and  consists  merely  of  a  10-inch  plank,  4  feet  long,  with  a  pair  of  short 
handles,  plough-like,  and  two  pairs  of  iron  tines  10  inches  long,  and  set 
widening  outwards.  By  its  means  the  covering  in  of  the  seed,  which  is 
dropped  by  hand,  is  effectively  done.  An  American  7-feet  disc  harrow 
makes  good  work.  The  bam  implements  comprise  a  com-sheller,  by  Sim  ; 
a  corn-cracker,  by  the  Ames  Co. ;  a  chaff-cutter,  by  Hudson  Brothers ;  and 
a  wire  sieve  for  screening  maize ;  also,  a  cart,  buggy,  sack  truck,  slide, 
carpenter's  tools,  and  appliances  for  a  small  hand  dairy. 

On  a  purely  alluvial  soil  of  so  great  depth  a  rotation  is  not  deemed 
necessary,  for  floods  replenish  with  silt,  thougn  they  at  times  deposit  barren 
sand,  or  even  take  away  the  useful  surface  soil.  Maize  is  the  chief  crop,  and 
occupies  19  acres.  Around  the  headlands  strips  of  oats  are  grown,  and 
i  acre  just  cleared  of  oats  for  hay  is  about  to  be  put  in  with  sorghum  and 
imphie,  to  cut  for  green  feed  in  June.  Pumpkins  are  planted  throughout 
the  maize,  which,  after  being  quartered,  are  sliced  in  the  chaff-cutter,  and 
used  for  all  stock.  Oats  sown  in  May  are  cut  for  green  feed  late  in 
November.  Imphie  and  sorghum  sown  after  oats  in  December  are  cut  in 
June.  "  Bio"  pumpkins  also  put  in  after  oats  in  December  are  used  for 
feed  in  the  winter  months,  lasting  from  May  to  August.  Tares  and  oats 
are  sown  in  February  for  early  spring  feed  about  September.  Barley  sown 
in  Anril  is  available  for  late  spring  f^d  about  October,  or  a  portion  is  made 
into  nay  in  October.  Lucerne  is  cut  every  four  weeks  through  early  summer, 
and  every  six  weeks  during  the  last  of  the  summer,  so  that  it  is  available 
particularly  £rom  November  to  March,  and  only  yields  no  feed  during  the 
three  months  of  midwinter — June  to  August. 

To  put  the  above  into  tabular  form  a  clearer  view  will  be  got  of  the 
scheme  of  feeding: — ^Winter,  three  months,  June  to  August:  Imphie, 
sorghum,  pumpkins,  oaten  hay.  Spring,  three  months,  September  to 
November :  Early  tares,  late  barley,  oats.  Summer,  three  months,  December 
to  February:  Lucerne^  inferior  maize,  as  green  food.  Autumn,  three 
months,  March  to  May :  Live  stock  on  the  stubbles. 

The  breadths  under  potatoes,  melons,  pumpkins,  herbs,  sugar-beet, 
maneold,  and  arrowroot  are  small,  but  serve  to  supply  hawkers,  and  the 
sorpTus  is  used  for  the  stock.  The  cultivation  of  the  maize  is  as  follows : — 
The  seed-bed  is  carefully  prepared.  This  year  the  eradication  of  nut-grass, 
left  by  the  flood,  necessitated  extra  labour  to  the  extent  of  £7  12s.,  for  to 
have  left  it  untouched  would  have  made  it  a  permanent  weed.  A  second 
pbughing  to  bury  weeds  is  preferred  to  scarifying,  the  digging  breast  being 
used  instead  of  the  ordinary  mould-board.  The  latter  is  employed  to  make 
the  furrows  45  inches  apart,  in  which  the  seed  is  droppeo.     Weeds  are 
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rigorously  kept  under,  but  when  tasselling  occurs  they  must  needs  be  left 
untoudied  in  the  com,  and  hare  three  months  before  them  undisturbedi 
which  gives  a  growth  of  4  feet  high  in  this  rich  soil.  Hilling  is  done  by  tiie 
wide  central  furrow  of  a  Moline  plough.  The  cobs  are  husked  in  the  barm 
the  cores  are  used  for  Aiel,  and  the  husks  for  feed.  The  only  yariety  of 
com  sown  is  "  Golden  Beauly,"  obtained  from  seed  introduced  two  jouv 
ago  from  Queensland,  and  highly  thought  of  by  reason  of  its  good  yield,  low 
s^ks,  heavy  corn,  and  the  good  price  realised.  The  growing  crop  was  all 
that  could  be  desired ;  tall,  few  misses,  clean,  with  caterpillars  and  blight 
scarce,  promising  cobs,  and  luxuriant  foliage.  Mr.  Benin^  regularly  goei 
through  the  growing  maize  to  cut  out  as  green  feed  all  inferior  and  diseased 
plants. 

The  potato  crop  was  a  promising  one  of  "  Peach  Blossom,"  from  seed 
obtained  three  years  ago;  some  supposed  ''BrownelPs  Beauty"  were  also 
growing  from  seed  got  this  year  from  Sydney,  but  they  were  probably 
•*  Circidar  Heads"  misnamed.  Hawkers  buy  what  they  want,  and  the 
surplus  is  used  for  pig  food.  The  flood  destroyed  nearly  all  the  lucerne, 
but  that  remaining  was  laid  down  three  years  ago,  and  now  yields  a  beautiM 
cut.  At  first  a  few  spots  of  dodder  or  "  ring-worm"  were  observed,  but  by 
cutting  them  out  and  sprinkling  the  ground  with  boiling  water  the  parasite 
was  destroyed,  and  no  harm  done  the  lucerne  by  the  remedy.  The  July 
flood  destroyed  all  the  small  areas  of  Swede  turnips,  sugar-beet,  mangolds, 
and  arrowroot  that  were  relied  on  for  pig  food. 

The  making  of  manure  has  already  been  noticed.  Stalks  iu*e  ploughed  in. 
Fertilisers  are  not  purchased.  There  are  in  the  neighbourhood  deposits  (A 
marble,  beds  of  oyster  shells,  and  caves  of  bats*  dung,  but  these  sources  of 
fertilisers  do  not  appear  to  have  been  exploited.  The  limestone  can  be  eavily 
put  on  board  vessels,  and  is  a  deposit  that  might  be  cheaply  availed  of  for 
agriculturid  purposes  generally. 

The  conservation  of  fodder  is  represented  by  oaten  hay,  stored  in  the  hay 
bam,  but  green  fodder  is  the  interesting  feature  of  this  farm,  Mr.  Dening 
haviag  proved  it  to  be  a  profitable  source  of  revenue.  He  is,  moreovOT, 
impressed  with  the  need  of  making  a  provision  of  food  against  floods,  lest 
the  live-stock  be  again  sold  ofi  because  of  starvation.  Ensilage  lends  itself 
to  this  purpose,  and  may  probably  be  employed. 

The  live-stock  carried  by  this  farm  of  22  acres  comprise  4  horses,  12  catde, 
(52  swine,  and  130  head  of  poultry.  The  two  plough  horses  are  aged,  but  do 
their  work,  and  the  two  light  horses  serve  for  Tbuggy  and  general  purposes. 
None  are  bred.  Six  cows  are  in  milk,  no  bull  is  kept,  and  calyes  have  been 
reared  in  the  past  until  there  are  now  too  many  cattle.  The  surplus  hand- 
made butter  is  sold  locally  at  good  prices,  fetching  from  8d.  to  Is.  per  lb.  The 
swine  number  1  boar,  6  breeding  sows,  10  fattening,  8  months  old,  40  stores, 
and  a  litter  of  6 ;  in  aU,  62.  Two  hundred  head  of  swine  would  have  been 
kept  had  not  the  flood  destroyed  the  provision  of  food,  but  since  July  110 
have  been  sold,  and  to  economise  food  the  sows  have  missed  a  litter.  A  boar 
and  sow  of  pure  Berkshire  type  are  kept,  the  other  four  sows  being  of  a 
mixed  type.  One  is  a  noted  mother,  having  reared  thirty-three  pigs  in  three 
litters  within  twelve  months.  Ten  three-months-old  pigs  were  fattening, 
and  these,  besides  forty  stores,  together  with  a  week-old  litter  of  six.  It 
was  intended  at  first  to  make  bacon  largely,  but  it  was  speedily  found  to  be 
more  profitable  to  sell  lire  pigs  in  the  Sydney  market.  Twenty-three  pigs 
have  been  cured  this  year,  a  portion  for  home  use,  and  local  storekeepeis 
buy  bacon  at  5id.  per  lb.,  but  the  barter  system  does  not  tend  to  develop  an 
industry.    The  poultry  were  of  various  breeds,  and  dealers  take  away  both 
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eggs  and  table  birds.  A  plot  in  a  field  near  the  bouse  is  set  apart  for  yege- 
iMoB  for  sale  if  asked  for.  "  loe  cream  "  melons  sell  freely  to  bawkers  at 
8b.  per  docen,  and  bad  it  not  been  for  the  flood  balf  an  acre  would  bave  been 
craped.  A  reeent  baiktorm  injured  tbe  orchard ;  the  principal  trees  bare 
beeii  grown  from  cuttings,  taken  because  Mr.  Dening  fancied  the  originalfl. 
Mmjlj  bare  made  capital  growtb,  witb  clean  bark  and  few  pests,  but  tbe 
apples  sulEer  from  a  borer  beetle. 

The  bookkeeping  sbowed  all  tbe  purchases  and  sales,  but  no  balance-sheet 
could  be  made  oat.  Tbe  labour  is  that  of  two  adults,  Mr.  Dening  and  bis 
son,  assisted  bj  tbe  co-operation  of  tbe  family.  The  floods  this  year  necessi- 
tated extra  labour  in  putting  tbe  fences  right  and  dig^;ing  out  nut-grass. 
Tbe  turn  over  in  1892  was  £18^  from  22  acres. 

Tbe  subsidiary  aids  are  co-operatiye  family  labour,  home  building  and 
repairs,  implements  made,  bacon-curing,  sales  of  yegetables,  fruit,  melons, 
bi^r,  e^,  poultry. 

The  points  of  interest  may  be  enumerated  as  a  small  area  of  rich  limd 
wholly  under  tbe  plough,  a  large  number  of  Hre-stock  fed  by  soiling,  pig- 
breeding  on  a  large  s^e,  local  sales  of  produce  to  bawkers  for  cash  or 
barter ;  land  draii^,  good  implements  used,  headlands  cropped,  weeds  kept 
mider,  and  a  superior  homestead  built. 

Tlie  management  witb  a  yiew  to  profit  was  good,  every  little  help  being 
used  to  swell  tbe  tum-oyer.  Tbe  cropping  was  more  that  of  a  market  gar- 
den, and  eyerytbing  was  done  well.  Tnis  &rm  gives  an  indication  of  bow 
mueh  may  be  produced  from  a  small  area  of  really  good  soil,  and  the  com- 
fortable residence  affords  a  proof  of  tbe  profits  thjlt  have  been  realised. 
Particular  mention  must  be  made  of  tbe  extended  breeding  of  pigs,  as 
showing  the  true  lines  for  an  alluvial  farmer  to  go  upon,  and  the  loss  of 
food  by  tbe  flood  indicateshow  valuable  ensilage  would  prove  itself  to  be. 

Bernard  Muscio,  Purfleet,  Taree,  Manning  River. 

North  CoBst  District. — Place,  No.  2 ;  points,  86*42  per  cent.  ;  arable,  31  i  acres  ;  pasture, 

13  acres ;  home^ead,  |  acre ;  orchard,  5  acres ;  total,  50  acres. 

(14  December,  1893.) 

In  1857  Mr.  Muscio  left  bis  native  canton  of  Ticino,  in  Italian  Switzerland, 
to  join  bis  brother  in  New  South  Wales.  He  was  then  16  years  of  age,  and 
had  worked  on  bis  father's  small  Alpine  farm.  The  Manning  Eiver  was  his 
destination,  and  he  stayed  three  years  with  his  brother.  After  six  months 
ipent  in  gold-digging,  be  and  his  brother  rented  16  acres  of  ^alluvial  land  at 
Taree.  The  owner  was  at  a  feud  with  his  neighbours,  and  they  visited  their  un- 
eongeniality  upon  the  hard-working  tenants  by  refusing  them  access  by  road 
to  ^  whatf ,  so  that  in  order  to  ship  their  com  the  brothers  had  to  perilously 
carry  the  bags  on  their  backs  across  a  narrow  log  spanning  the  creek.  Under 
inch  circumstances  they  abandoned  the  lease  in  1861,  and  bought  good  land 
on  ike  Hastings  at  £4  lOs.  per  acre.  The  Manning,  however,  retained  its 
attraction,  and  in  1879,  the  brothers  bought  adjoining  farms  at  Taree, paying 
£24  10s.  per  acre,  0.^.,  jthe  50  acres  entered  for  competition  cost  £1,225. 
The  land  was  first  rate,  but  its  condition  deplorable,  giant  stumps  abounded, 
fences  were  decayed,  the  slab  hut  and  bam  scarcely  better,  and  the  land  was 
ruined  by  weeds.  The  labour  of  Mr.  Muscio,  single-handed,  has  changed  all 
tins,  and  both  residence  and  homestead  have  been  built  by  him  vnth  the 
assistance  of  a  few  days'  hired  labour  to  fix  the  roof.  In  1882-8  it  was 
difkult  to  get  good  building  timber  on  tbe  Manning,  and  much  additional 
labour  was  expended  in  trimming  and  straightening  boards,  so  that  tbe  cost 
was  about  £450. 
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Maize  Las  been  tlirougHout  tlie  main  crop  of  the  farm,  whose  area  of  50 
acree  is  uearl^r  too  great  a  task  for  one  man  to  cultivate.  The  farm  is  got  at 
by  boat  crossing  the  broad  tidal  waters  of  the  Manning.  Taree  lies  on  the 
opposite  bank,  800  yards  distant,  and  droughers  load  com  at  the  barn,  where 
the  banks  are  25  feet  high.  Floods  are,  however,  seldom  bank  high,  and  not 
a  great  one  has  been  experienced  since  the  erection  of  the  house,  which 
stands  next  the  stream.  The  first  maize  paddock  dips  to  some  partially- 
drained  grass  land,  whereon  the  stock  run.  Then  there  is  a  rise,  and  the 
second  maize  paddock  slopes  gently  down  to  a  creek  crossed  by  a  50-ft. 
bridge,  erected  with  neighbours  at  a  cost  of  £20,  and  on  the  other  side  of 
whicb  the  farm  is  continued.  The  soil  throughout  is  a  deep,  porous,  sandy 
alluvial  silt,  capable  of  continuously  bearing  maize,  but  its  fertility  lies  in 
its  depth,  for  when  maize  followed  potatoes  there  was  only  half  a  crop, 
showing  exhaustion  of  the  upper  layers.  The  climate  is  moist,  like  that  of 
the  northern  rivers  generally,  so  as  to  render  fungoid  pests  a  source  of  trouble, 
and  for  this  reason  vine-culture  languishes. 

Tbe  6  acres  of  wet  grass-land  was  once  a  lagoon  that  has  been  drained  by 
four  neighbours  uniting  to  make  a  deep  cut  8  chains  in  length,  and  Mr. 
Muscio  has  also  run  a  cross  drain  4  chaius  long.  His  experience  of  co-opera- 
tion in  agriculture  is  that  he  may  clean  the  deep  ditch  as  often  as  he  likes 
with  no  one  to  help,  and  the  labour  of  throwing  dirt  up  10  feet  is  too  much 
for  one  man.  Had  timber  been  cheap,  it  would  far  better  have  been  a 
triangular  underground  drain,  pipes  being  out  of  the  question,  but  all  timber 
has  loDg  ago  been  cleared  from  tne  alluvial  flats  of  the  Manning.  Eain-water 
is  conserved  in  iron  tanks  for  household  use,  and  in  the  grass-paddocks  there 
are  shallow  sinkings,  that  are  slabbed  so  as  to  enable  stock  to  drink. 

The  fences  are  substantial  two  and  three  rail,  in  good  order,  and  free  from 
weeds.  There  are  several  gates,  and  those  on  a  Government  road  dividing 
the  farms  have  been  designed  and  put  up  by  Mr.  Muscio ;   one  gate  in 

S articular  has  a  double  swing  for  shutting  one  of  two  graziug-paddocks  off  to 
ve-stock. 

The  residence  of  weatherboard  contains  six  rooms,  and  is  of  a  superior 
character.  There  is  a  3-room  kitchen  and  offices  at  the  back,  and  in  front 
and  on  one  side  are  flower  gardens  which  add  to  the  annual  income  by  the 
sale  of  cut  flowers.  The  dairy  is  a  separate  weatherboard  building,  15  ft.  x 
8  ft.,  and  also  serves  as  a  store  for  fruits  preserved  in  syrup  and  glass,  in  the 
preparation  of  which  Mrs.  Muscio  excels.  A  separate  building  is  used  as  an 
incubator  house,  as  well  as  a  bacon-smoking  chamber,  when  boards  and 
fittings  are  taken  out.  The  poultry  house,  20  ft.  x  12  ft.,  is  of  a  superior 
character,  and  kept  perfectly  clean ;  the  material  is  weatherboard,  with 
shingle  roof,  wire  front,  and  an  inner  nesting  room.  There  aro  several  runs 
for  the  poultry,  and  one  that  is  grassed  is  kept  for  special  breeds.  LegbomB 
are  preferred  now  for  general  purposes  and  to  the  exclusion  of  all  others, 
since  eggs  are  largely  sold.  A  wash-house  in  the  new  orchard  affords  a 
double  convenience  for  household  purposes  as  well  as  for  compounding  spray 
mixtures,  &c.  The  apiary  is  a  neat  shingled  roof,  20  ft.  x  8  ft.,  with  an  inner 
framed  stand  strong  enough  to  bear  a  great  weight,  and  with  four  legs 
resting  in  hollowed  log  water-troughs,  so  as  to  baffle  the  black  ants,  which 
kill  the  bees.  Boom  is  provided  for  fifty  hives.  The  com  barn,  50  ft.  z  22 
ft.,  is  particularly  well  built,  the  roof  being  of  iron,  and  the  stout  main  posts 
are  sunk  5  feet  in  the  ground  as  a  precaution  in  time  of  flood.  The  hay 
bam,  with  a  picturesque  shingle  roof,  and  upper  story  for  oaten  hay,  has  two 
divisions  on  the  main  floor,  in  one  of  which  barley  in  the  straw  is  kept,  the 
grain  serving  for  poultry  food.     The  dimensions  are  32  ft.  x  22  ft.,  and  a 
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wing  extends  on  one  side  forming  a  five-stall  stable,  boarded  against  the 
south  winds,  but  open  to  the  north.  On  the  other  side  is  the  milking-jard, 
with  a  length  of  roof  and  shelter  against  the  south.  Beyond  are  the  pig- 
geries, with  similar  roof  and  shelter,  providing  four  single  and  one  double 
sleeping  styes  on  wood  floors  raised  12  inches,  and  opening  to  slab-paved 
yards.  The  troughs  are  hollowed  logs  with  neat  shoots  of  wood  to  guide 
the  wash  from  buckets  on  the  outside.  The  wharf  is  within  a  few  yards 
of  the  homestead,  and  has  a  flight  of  steps  up  the  bank,  and  a  small  pen  for 
shipping  swine.  When  the  property  was  bought,  some  hundreds  of  tons  of 
saiMlstone  ballast  lay  at  the  old  wharf  unloaded  from  sailing  vessels  calling 
for  maize,  and  the  greater  part  has  been  utilised  by  Mr.  Muscio  in  protecting 
the  bank  against  the  scour  of  small  steamers. 

The  implements  comprise  three  one-furrow  ploughs  of  local  make.  The 
heaTv  one,  drawn  by  three  horses,  and  to  plough  hard  ground,  is  by  Anderson, 
of  Cfundletown,  and  has  attached  a  20-inch  disc  coulter  to  cut  maize  stalks. 
Alien,  of  the  same  place,  made  the  plough  specially  used  for  covering  in 
weeds,  and  Manners,  of  Taree,  the  little  hilling  plough.  Mr.  Muscio  has 
discarded  a  disc  harrow,  and  finding  he  cannot  control  the  little  Yankee 
swing  plough  aspires  to  possess  a  genuine  English  made  two-furrow  gang 
plough.  The  harrows  are  home-made,  and  comprise  a  heavy  triangular, 
which,  when  weighted  and  drawn  by  three  horses,  alone  can  be  depended  on 
to  break  down  stubborn  clods.  A  long  tined  harrow  is  used  to  root  out 
weeds  and  nut-grass.  The  "  Planet "  horse  hoe  is  deemed  too  light,  jumping 
right  oat,  and  skipping  the  weeds  through  the  tines  not  overlapping.  Mr. 
Muscio  regards  it  as  time  wasted  in  having  to  hand-hoe  weeds  left  by  an 
inefficient  implement.  A  spiked  roller  has  been  discarded  as  a  clod-crusher. 
A  "  Farmer's  Friend  "  corn-planter  is  used.  Jn  the  barn  there  is  a  "  Veteran" 
sheller,  hand-sheller  by  Manners,  wheelbarrow  and  corn-cracker  by  Ames 
Company ;  there  are  also  a  horse-gear,  wood  roller,  drav,  slide,  buggy,  the 
apphances  for  a  small  hand-dairy,  and  150  feet  of  hose  for  the  garden. 

The  farm  is  divided  as  follows  : — Under  cultivation,  81  ^  acres  ;  pasture, 
13  acres ;  orchard,  5  acres ;  homestead,  i  acre ;  total  50  acres.  The  cropping 
this  season  is  maize ;  30  acres,  with  pumpkins  interspersed,  also  li  acres 
additional  in  pumpkins,  put  in  after  oats  and  barley  just  harvested.  In  the 
8  seres  of  new  orchard,  potatoes,  lucerne,  and  melons  are  being  grown.  The 
eultiyation  of  maize  is  to  thoroughly  prepare  the  ground,  open  a  furrow,  and 
foUow  with  the  planter,  and  weeds  are  kept  down  by  frequent  horse  and 
hand  hoeings.  The  variety  sown  is  "  G-olden  Drop,"  got  two  years  ago 
from  a  neighbour,  and  has  always  proved  a  good  com.  It  is  sown  at  the 
end  of  October,  for  late  maize  is  generally  blighted,  yet  weevils  attack  too 
early  com  in  the  field.  The  crop  throughout  was  very  clean,  of  a  good 
height,  the  leaves  not  over  luxuriantly  green,  and  in  the  forward  plots  the 
cobs  swelling  promised  a  yield  of  about  50  bushels  to  the  acre.  Ver^  little 
srace  was  left  between  the  crop  and  the  fences,  and  corn  is  sprinkled 
thickly  on  the  edges  when  sowing  is  in  progress  so  as  to  feed  bandicoots  and 
sare  that  drilled.  An  acre  next  the  homestead  has  been  kept  for  green 
barley  and  imphie,  the  cut  stufi  being  thrown  over  the  fence  at  a  place 
where  a  secona  low  rail  proTcnts  trampling. 

Two  years  ago  Mr.  Muscio  grew  fourteen  varieties  of  potato,  and  none 
succeeded  like  "  Snowflake."  The  one  acre  in  the  new  orchard  was  planted 
wiUi  seed  that  won  a  prize  at  a  local  show,  and  the  yield  promises  to  be  fair 
and  the  tubers  large  and  clean  skinned,  but  few  seasons  have  suffered  so 
much  from  high  winds  as  the  present.  The  Manning  soils,  without  manure, 
will  not  allow  of  double  cropping. 
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Manure  receires  careful  attention  on  this  farm,  in  that  it  is  kept  under 
cover,  and  all  that  can  be  gathered  from  stables,  milking-yards,  and  piggerieo 
is  there  heaped  up.  Owing,  however,  to  want  of  trampling  and  moisture, 
the  heap  was  somewhat  fierv.  The  shelter  forms  an  excellent  feature,  but  a 
covered  sunk  yard  should  be  provided,  to  which  pigs  have  access,  so  that 
their  rooting,  trampling,  and  urine  would  make  the  manure.  The  soakage 
from  exposed  heaps  and  yards  carries  ofi  all  the  soluble  plant  nutriment, 
whilst  proper  fermentation  cannot  be  secured  without;  attention. 

Fodder  is  jjrovided  by  the  growth  of  oats  for  hay  and  barley,  reaped  hj 
hand,  the  grain  serving  for  poultry  food.  Both  were  stored  in  tne  hay  bam. 
Some  grass-land  has  been  laid  down,  6  acres  being  sown  two  years  ago  with 
rye-grass,  prairie,  and  white  clover.  Since  then  the  grazing  has  been  con- 
tinuous, and  the  rye  shows  a  tendency  to  die  out,  and,  possibly,  the  land 
would  be  better  under  cultivation. 

A  portion  of  the  lagoon  paddock,  about  2  acres,  which  is  wet  after  floods, 
but  gets  dry  in  summer,  was  planted  a  few  years  ago  with  osiers,  but  the 
variety  was  said  to  have  been  wrong,  and  they  have  been  taken  out.  At 
present  rushes  have  choked  all  grass,  although  water  couch  does  well.  They 
will,  however,  die  out  in  time.  Nut-grass,  introduced  by  the  last  flood,  has 
taken  firm  hold  of  many  places  in  the  farm,  despite  continuous  attempts  to 
dig  it  out.  A  final  effort  is  to  be  made  by  letting  swine  root  it.  Its  nodular 
roots  may  be  found  at  a  depth  of  6  feet,  and  constant  cutting  off  of  the 
leaves  by  horse  or  hand  hoe  apparently  does  no  good.  It  is  possible  that 
dense  couch  or  prairie  or  sorghum  may  stifle  it,  but  in  the  absence  of  experi- 
ments Mr.  Muscio  has  had  to  hire  labour  to  dig  it  out. 

The  live-stock  comprise  4  horses,  12  cattle,  12  swine,  and  292  head  o£ 
poultry.  The  3  plough-horses  are  of  a  good  typo,  and  the  ligbt  horse  is 
used  for  saddle  or  buggy.  There  are  6  milch  cows  (one  is  said  to  have  had 
a  Holstein  mother ;  at  all  events,  both  she  and  her  daughter  are  the  two  best 
milkers),  3  heifers,  and  3  calves.  Last  year  the  stock  was  reduced  to  12, 
since  Mr.  Muscio  had  not  time  to  look  after  so  many.  They  have  a  40-acre 
paddock  in  the  bush  to  run  on.  The  swine  comprise  one  Poland-China 
Doar,  three  months  old,  that  took  a  local  prize  when  a  younp;ster,  and  is  a 
characteristic  good  hog.  The  sows  of  the  same  breed  were  m  a  purposely 
poor  condition,  so  that  they  may  the  more  readily  root  out  nut-grass.  The 
market  for  pigs  is  Sydney.  Poultry  are  well  looked  after.  Dealers  call  uid 
collect  the  eggs  and  table  birds  in  exchange  for  goods,  and  as  Mr.  Muscio's 
family  is  a  large  one  the  arrangement  serves.  £10  was  invested  in  a  70-egg 
incubator,  two  years  ago,  with  patent  brooder,  but  a  sitting  hen  is  preferred  to 
the  "  Petaluma."  Poultry  are  aUowed  free  access  to  the  orchards.  Powdered 
oyster-shells  and  crockery  are  given.  Fortunatelv,  disease  is  rare,  and  there 
is  a  hospital  for  the  immediate  isolation  of  sick  fowls.  The  houses  and 
yards  are  kept  quite  clean,  lime  and  whitewash  being  freely  used,  and  the 
fowl  manure  is  reserved  for  the  garden.  The  bees  have  proved  a  trouble  of 
late,  owing,  it  is  said,  to  black  ants  entering  the  hives  and  killing  them, 
wherefor  the  legs  of  the  apiary  stand  in  water-troughs,  and  boiling  water 
thrown  on  the  nests  kills  the  ants.  Owing  to  the  enthusiasm  induced  by 
Mr.  Gale*s  lectures,  bees  are  much  sought  after  on  the  Manning,  and 
swarms  are  now  diflScult  to  buy. 

The  vegetable  garden  suffices  for  home  use,  and  if  hawkers  call  they  are 
supplied;  in  fact,  more  might  be  done  in  this  lino.  Mr.  Muscio  is  indebted 
to  the  Agricultural  Gazette  for  the  desire  to  enlarge  th&  orchard,  his  interest 
having  been  attracted  by  Mr.  Benson's  admirable  papers  on  Pruit  and 
Orange  Culture.    At  present  the  orchard  is  about  5  acres,  but  the  intention 
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is  to  plant  12  acres  with  trees  that  bear  fruit  of  excellent  quality  early,  so 
as  to  be  first  in  the  market.  With  this  in  view,  lie  has  obtained  young 
selected  plants  to  furnish  s^ns  for  home-grown  stocks.  These  latter  are 
bebggrown  in  large  numbers  on  the  banks  of  the  creek  that  diyides  the 
farm  into  two  portions.  Quince  stocks  for  pears,  peach  seedlings,  bitter 
oiange  and  lemon  seedlings ;  loquats  for  apples.  Although  many  of  the 
purchased  orange  plants  have  only  been  transplanted  three  months,  yet  some 
We  furnished  forty  scions.  Not  only  does  the  soil  lend  itself  to  such  rapid 
growth,  but  these  plants  were  sent  from  Mr.  Pve's,  of  Parramatta,  with  balls 
of  earth  in  boxes,  whereas  those  that  came  with  their  roots  wrapped  in  straw 
bare  had  a  struggle  to  lire. 

The  following  selection  may  guide  others  interested  in  orchards : — 
Oranges :  "Washington  Nayel,"  "Mediterranean  Sweet,"  "Federation,"  and 
**Prontignac."  Some  are  grafted  on  lemon  stocks,  others  on  the  bitter  orange. 
The  hint  giyen  that  grafting  is  easier  when  the  sap  is  rising  led  to  many 
losses,  through  not  covering  immediately  with  a  shade  from  the  rays  of  the 
Sim.  The  stocks  were  from  seed  sown  September  a  year  ago,  and  grafting 
was  done  last  September.  A  tree  costing  2s.  6d.  gave  forty  scions,  of  which 
tw^ty-five  grafts  lived,  and  this  economy  is  within  reach  of  all.  In  order 
to  shelter  the  orchard  from  strong  wincU  that  do  much  damage,  trees  are 
necessary ;  and  in  order  to  grow  profitable  trees,  external  and  internal  cross- 
rows  of  "  White  Orange"  have  been  planted.  It  is  hoped  that  the  fruit  will 
be  ready  early  in  January  for  the  Sydney  market.  Other  varieties  of  orange 
are  being  trieij,  such  as  "  Holdfast, '  "  Early  Acme,"  and  "  Late  Acme."  No 
lemons  will  be  grown,-  since  they  are  deemed  unprofitable. 

The  following  pears  have  been  selected : — ^**  Early  Christmas,"  with  a  view 
to  an  early  crop,  and  "  Beurr6  Giffard"  will  be  tried ;  for  long  keeping, 
'^Beurre  de  Eance,"  which  is  said  to  keep  six  months  after  pulling ;  and  for 
export  to  England  "  Winter  Nelis"  is  deemed  indispensable.  These  trees 
are  to  be  grafted  on  home-grown  scions. 

For  apple  stocks,  loquats  have  been  chosen,  since  they  appear  to  defy  all 
attacks.  The  following  have  been  selected : — "  Smith's  Early  Eed,"  "  Wmter 
Pearraain,"  "  Jupp's  Surprise,"  "  Frampton's  Late,"  "  &olden  Russet," 
''Bibstone  Pippin,^'  and  "Gulden  Pippin."  For  apricots,  "  Neverfail"  is 
preferred,  since  it  is  a  great  bearer,  and  originated  fifteen  years  ago  in  the 
Cdony.  Peaches  grow  luxuriantly,  and  on  the  banks  there  are  a  great 
xmrnber  ready  for  grafting,  "  Howard's  Early"  being  the  favourite  for  scions. 
Bie  aphis  has  been  driven  away  by  constant  syringing  with  kerosene  emul- 
BioB.  Black  ants  frequently  kill  young  trees,  but  boiling- water  on  the  nests 
exterminates  them.  Persimmons  take  with  the  public,  and  117  trees  have 
been  put  in,  17  ft.  1 17  ft.,  and  occupy  nearly  an  acre. 

Book-keeping  is  merely  a  record  of  sales  and  purchases.  The  labour  is 
that  of  Mr.  Muscio,  with  hired  help  at  times. 

The  subsidiary  aids  are  co-operative  family  labour,  carpentry  and  building, 
light  repairs,  sales  of  dairy  produce,  bacon,  eggs,  table-birds,  vegetables  and 
flowers,  and  making  of  preserved  fruits.  The  points  of  interest  are  drainage, 
eaterpnse  in  building  the  homestead,  and  planting  a  5-acre  orchard,  to  be 
eitended  to  12  acres ;  the  development  of  tne  minor  industries  of  the  farm, 
saeh  as  poultry,  bees,  and  flowers ;  the  making  of  manure  under  cover. 

The  management,  with  a  view  to  profit,  has  been  excellent.  The  planting 
of  a  large  orchard  is  being  conducted  with  skill  and  economy,  and  the  ideiu 
rf  early  or  late  fruits  of  the  best  sorts  is  worthy  of  note.  The  returns  for 
1B82  show  that  maize  realised  £203 ;  live-stock,  £64 ;  and  the  smaller 
industries,  £46 ;  in  all,  £313,  from  a  50-acre  farm  worked  by  one  man. 
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practical  Vegetable  Growing^ 


DiEECTIONS   FOR  THE   MONTH   OF   ApBIL. 

In  many  portions  of  New  South  Wales  the  weather  becomes  very  cool  during 
April,  and  not  infrequently  rain  prevents  much  work  being  done  in  the 
garden.  Advantage  of  fine  weather  should  be  taken  to  dig  up  new  ground 
and  make  it  ready  for  planting  and  sowing.  Not  a  weed  should  be  tQlowed 
to  grow,  and  all  old  and  useless  vegetables  and  remains  of  vegetables  should 
be  gathered  together  and  either  burnt  or  allowed  to  rot  and  make  good 
compost  for  the  garden.  If  burnt,  the  ashes  should  be  carefully  preserved, 
spread  over  the  ground  and  dug  in. 

In  some  of  the  warmest  of  the  coast  districts  many  vegetables  may  be 
grown,  which  it  would  be  quite  impossible  to  raise  in  the  cool  climates. 
This  is  the  case  with  French  beans,  which  the  writer  has  seen  growing  well 
and  producing  freely  in  the  middle  of  June  in  the  Tweed  and  Eichmond 
Bivers  districts.  Such  productions  should  be  of  considerable  value  if  it  were 
possible  to  send  them  to  the  metropolitan  markets.  Tomatoes  also  grow 
wild  in  some  favoured  localities,  and  bear  fruit  throughout  the  year.  This 
may  seem  surprising  to  those  who  live  in  districts  subject  to  severe  frosts, 
snows,  and  ice.  Por  its  small  area  this  Colony  is  a  truly  wonderful  country, 
having  almost  every  climate  under  the  sun,  from  the  extreme  Alpine  cold  of 
Kosciusko  to  the  almost  tropical  heat  of  the  Tweed. 

Vegetables  such  as  cabbages,  cauliflowers,  &c.,  should  be  kept  quite 
free  from  weeds,  and  the  ground  between  the  rows  should  be  chipped  up 
with  a  hoe  as  often  as  can  be  done  conveniently,  but  not  whilst  the  ground 
is  very  wet,  for  this  would  make  it  into  a  sort  of  paste.  If  the  vegetables 
are  not  growing  as  well  as  should  be  expected,  it  is  recommended  that  some 
liquid  manure  should  be  given  them.  This  can  be  made  from  the  droppings 
of  cow,  horse,  sheep,  or  fowls.  The  sheep  manure  is  very  strong,  and  it 
dissolves  better  than  any  other  of  the  above-mentioned  manures.  It  very 
often  contains  a  vast  quantity  of  seeds  of  weeds,  and  for  this  reason  it  is  as 
well  perhaps  to  use  it  in  a  liquid  state,  for  after  mixing  and  stirring  it  up 
well  m  the  water  it  can  be  strained  without  diflSculty,  and  the  seeds  wiU 
either  be  removed  or  else  settle  at  the  bottom  of  the  vessel  containing  the 
liquid.  Fowl  manure,  used  fresh,  makes  an  excellent  liquid  manure.  A 
little  experience  will  soon  show  what  strength  may  be  used  with  impunity. 
Do  not  pour  liquid  manure  over  the  leaves  of  vegetables,  for  it  will  quite 
injure  some  kinds.  It  may  be  as  well  to  mention  that  in  digging  or  hoeing 
between  vegetables  the  soil  should  not  be  allowed  to  fall  or  be  sprinkled  over 
the  leaves,  more  particularly  if  they  are  wet  with  rain  or  dew. 

There  should  be  no  need  for  the  use  of  artificial  manures  for  the  farna 
vegetable  garden,  as  enough  animal  droppings  are  almost  sure  to  be 
available.  But  if  it  becomes  necessary  to  use  the  former,  great  caution 
should  be   exercised  so    as  not    to   make  liquid  manure  with  them  too 
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strcmg,  or  apply  them  in  a  dry  state  too  thickly.  An  ounce,  or  eyen  half 
an  onnee,  to  a  gallon  of  water  will  be  found  quite  strong  enough  for  any 
vegetable.  A  great  aid  to  the  growing  of  good  vegetables  is  the  mulch. 
Tku  can  be  made  of  horse  or  cow  droppings,  half  rotten  straw,  leaves,  or 
gnffi,  either  alone  or  mixed  up  together.  The  use  of  a  mulch,  particularly 
in  dry  weather,  makes  a  wonderful  difference.  If  it  be  possible  to  save  the 
orine  from  the  cows  and  horses,  it  would  be  most  desirable  to  do  so  as  this 
forms  the  best  of  liquid  manure  mixed  with  water.  If  it  be  used  quite  fresh, 
it  may  be  applied  much  stronger  than  if  it  be  kept  in  a  vessel  and  allowed  to 
ferment 

Atparoffus. — Some  ground  should  be  made  ready  for  planting  this  excellent 
TegeUble.  It  need  not  be  planted  until  towards  the  spring,  but  if  the 
gEoond  is  dug  up  roughly  and  manured  some  time  ahead,  it  will  become 
Bore  fit  for  the  planta  than  if  prepared  immediately  before  planting.  As 
the  a^Mm^us  is  a  permanent  crop,  and  will  last  for  many  years,  it  would 
be  sdfisable  to  take  some  trouble  in  digging  and  manuring  the  ground ; 
SDii  although  its  thick  fleshy  roots  are  to  a  great  ext^it  surface  feeders, 
and  do  not  descend  Yerj  deep  in  search  of  food,  the  ground  had  better 
be  dug  2  feet  or  at  least  18  inches  deep,  and  if  the  soil  is  poor,  manure  may 
be  mixed  in  at  the  same  time.  Coarse  bone  meal  or  broken  up  bones 
wonld  be  useful  in  addition  to  farm-yard  manure.  There  is  no  necessity  to 
put  on  a  heavy  dressing  of  manure,  and  if  the  soil  is  in  "  good  heart"  it  may 
not  require  any.  To  provide  sufficient  asparagus  for  a  fair  sized  family,  very 
fittJe  space  would  be  required,  say  about  16  feet  long  by  6  feet  in  width,  or 
eren  less,  but  this  must  be  left  to  individual  judgment  and  convenience  for 
eren  a  dozen  well  cared,  for  plants  will  yield  a  considerable  return.  A  few 
plants  may  perhaps  be  l^ed  at  first,  and  if  the  vegetable  is  appreciated  and 
succeeds  satisfactorily  more  can  be  planted  afterwards. 

Besnt,  Broad, — This  vegetable  may  be  sown  largely  from  time  to  time 
dating  the  month.  It  will  attain  the  greatest  perfection  on  rather  stifE  soil, 
bnt  a  fair  crop  can  be  obtained  from  almost  any  soil  if  it  be  well  manured. 
Sulphate  of  ammonia  is  not  a  desirable  manure  to  apply.  Sow  the  seed  in 
rows  about  3  to  4  feet  apart,  the  seed  about  4  inches  apart  in  the  rows,  and 
about  an  inch  and  a  half  deep.  Johnson's  wonderful  and  broad  Windsor 
aieboth  excellent  varieties.  The  dwarf  fan  bean  is  a  good  variety  very 
snitahle  for  small  gardens.    The  rows  of  this  should  be  about  I  foot  apart. 

BeoM,  M*ench  or  Kidney. — ^Will  only  succeed  in  the  warmest  parts  of  the 
Colony  where  frosts  cannot  attack  them. 

■Bic^,  JSed  and  Silver, — ^Thin  out  well  the  plants  which  are  coming  up,  and 
^p  the  rows  free  from  weeds.  It  is  not  advisable  to  sow  any  more  seed  at 
present. 

Borecole  or  Kale,— A  very  small  quantity  of  seed  may  be  sown.  This  is 
a  v^table  hardly  worth  the  growing,  for  good  cabbages  are  infinitely 
mperior. 

Bnusels  Sprouts, — ^Which  is  a  sort  of  cabbage,  is  one  of  the  best  if  not  the 
h^  of  that  class.  li  will  succeed  well  in  cool  cUmates,  and  may  be  treated 
^  erery  respect  as  the  ordinary  cabbage.  A  little  seed  may  be  sown,  and  if 
tty  young  plants  are  obtainable  they  should  be  planted  out  about  2  feet 
*part  each  way. 

OMage.—^o^f  seed  as  largely  as  may  be  thought  necessary,  plant  out  also 
anj  young  cabbages  that  may  be  availidble.    They  should  not  be  pulled  out 
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of  the  seed  bed,  but  taken  up  carefully  without  breaking  more  roots  than 
can  be  avoided.  The  earlj  Jersey  Wakefield  and  early  dwarf  York  are 
both  good  small  yarieties.  The  sugar-loaf  is  also  a  good  kind.  Everj 
garden  should  have  a  few  plants  of  the  red  cabbage,  which  comes  in  very 
useful  for  pickling.  If  not  required  for  that  purpose,  it  may  be  eaten  in  the 
ordinary  way.  It  should  be  noted  that  cabbages  are  greedy  feeders,  and 
need  rich  soil  and  abundance  of  manure. 

Cauliflower. — Sow  a  little  seed,  and  plant  out  from  the  seed  bed  any  strong 
plants  that  are  large  enough  to  handle.  This  vegetable  should  be  grown 
largely,  for  it  is  well  liked  by  almost  everyone.  The  ground  needs  to  be 
well  manured  like  cabbage. 

Carrot, — Seed  may  be  sown  largely.  Make  the  rows  about  1  foot  apart* 
and  take  care  not  to  bury  the  seed  more  than  half  an  inch  deep.  Be  careful 
to  weed  frequently,  for  the  seed  takes  a  considerable  time  to  come  up,  and 
when  it  does,  the  plants  are  very  fine  and  tender  and  easily  destroyed  by 
weeds.  Manure  had  better  not  be  applied,  unless  it  is  old  and  very  rotten, 
as  it  induces  the  carrots  to  become  forked  and  quite  spoiled  in  appearance. 
Early  Shorthorn  and  Improved  Intermediate  are  good  varieties  to  sow  at  the 
present  time. 

Celery. — Plant  out  a  few  seedlings  into  very  well  manured  ground,  if  any 
are  available. 

Endive. — If  plants  are  available  they  may  be  planted  out  largely.  It  is  a 
most  useful  substitute  for  lettuce  when  that  cannot  be  grown.  A  little  seed 
may  be  sown. 

Leek. — Seed  may  be  sown  largely,  and  any  plants  from  previous  sowings 
that  are  large  enough,  say  about  6  inches  in  height,  may  be  planted  out. 
The  soil  should  be  heavjly  manured. 

Lettuce. — Sow  seed  largely,  and  plant  out  any  young  lettuces  that  are 
suitable  and  of  sufficient  size  to  handle.  The  roots  should  not  be  broken, 
if  possible,  when  raising  the  plants  from  the  seed-bed. 

Onion, — This  is  an  important  and  useful  vegetable,  and  opportunity  should 
be  taken  now  to  sow  a  good  quantity  of  seed.  Sandy  loam  is  tne  most 
suitable  soil  for  the  plant.  Well  rotted  manure  should  be  applied  in  quantity, 
the  land  well  drained,  and  the  surface  kept  somewhat  raised  and  made  clean 
and  fine  for  the  seed.  The  beds  should  be  narrow,  so  that  they  can  be  easily 
weeded.  It  should  be  kept  in  mind  that  weeds  have  a  most  damaging  effect 
on  young  onion  plants,  and  must  never  be  allowed  to  grow  and  attain  any  size. 
The  seed  should  be  sown  in  drills,  which  should  be  about  1  foot  apart.  Care 
should  be  taken  not  to  bury  the  seed  deep— indeed  it  should  be  little  more 
than  pressed  into  the  soil.     Sow  thin,  unless  small  onions  are  required. 

Parselj/. — Sow  a  small  quantity  of  seed  in  order  to  keep  up  a  supply  of 
plants. 

Parsnip. — This  is  a  good  wholesome  vegetable,  although  not  always  liked. 
Sow  a  few  short  rows.  The  ground  should  be  dug  deep,  as  the  roots  will 
extend  to  a  great  depth,  if  the  soil  is  free  and  open. 

JPeas. — Take  the  opportunity  to  sow  largely  of  this  general  favourite  in 
rows  about  3  feet  apart.  Cover  the  seed  with  soil  to  a  not  greater  depth  than 
8  inches.  The  peas  should  be  sown  in  the  drills  about  3  inches  apart.  For 
manure  use  well  rotted  droppings  from  farm  animals.  Lime,  especially 
sulphate  of  lime  or  gypsum,  will  be  found  useful.  Potash  and  super- 
phosphate of  lime  are  good  manures  to  use. 
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Badish. — Keep  on  sowing  a  very  little  seed  from  time  to  time,  and  root 
out  all  old  tough  plants.     TJse  plenty  of  well  rotted  manure. 

Spinach, — A  little  seed  may  be  sown  occasionally  during  the  month.  Sow 
in  rows  about  18  inches  apart,  and  thin  out  the  young  plants  well  when  they 
come  up.    Use  well  rotted  manure  freely. 

ShdloU. — Plant  out  a  few  bulbs,  but  do  not  set  them  deep  in  the  ground. 
Thej  should  stand  about  a  foot  or  so  apart  each  way.  Wnatever  distance 
vou  may  think  best  keep  to  it,  or  else  everything  will  have  a  most  unsatis- 
fiictoiy  appearance,  and  be  awkward  to  work.  A  line  should  be  used  on 
ereiy  occasion. 

Herbs, — Sow  a  little  seed  of  any  kind  it  may  be  wished  to  grow. 
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IE  month  of  April  is  more  or  less  a  slack  time  for  fruit-growers  in  the 
astal  districts,  as  the  bulk  of  the  summer  or  deciduous  fruits  have  been 
sposed  of,  and  the  citrus  fruits  are  not  yet  ready.  There  will,  however, 
ill  be  a  certain  amount  of  fruit  to  dispose  of,  such  as  late  apples  and  pears, 
tssion  fruit,  and  persimmons,  with  a  few  off-crop  oranges,  lemons,  and 
orny  mandarins.  Though  there  is  not  much  fruit  to  send  to  the  market 
iring  the  month,  that  is  no  reason  why  it  should  not  be  carefully  and 
tractively  packed,  so  as  to  show  to  the  best  advantage,  as  it  should  always 
I  borne  in  mind  that  the  better  the  fruit  opens  up  when  exposed  for  sale 
e  more  readily  it  will  sell,  and  the  better  price  it  will  bring. 
During  the  month  the  cultivation  of  the  orchard  should  oe  attended  to, 
id  the  ground  kept  in  good  tilth  and  free  from  weeds.  If,  during  the 
onth  there  is  any  spare  time,  it  can  be  well  utilised  by  doing  a  little  neces- 
ry  draining,  and  there  is  nothing  that  will  pay  the  orchardist  better, 
pecially  in  the  Cumberland  district.  Drain  tiles  are  always  preferable  to 
\e,  as  they  are  cheaper  to  lay,  last  longer,  and  do  more  good  if  properly 
id  than  any  other  kind  of  drain.     There  is  no  occasion  to  lay  the  drains 

0  deep,  as  a  rule  drains  30  inches  deep  and  20  feet  apart  are  the  best.  On 
javy  soils  liming  should  supplement  draining.  All  surface  drains  should 
)  attended  to,  and  where  there  are  underground  drains  the  outlets  should 
)  examined  so  as  to  see  that  there  is  a  good  get  away  for  the  water.  In 
e  latter  districts  all  late  apples  and  pears  should  be  gathered  and  stored 
r  winter  use,  taking  care  to  handle  the  fruit  as  carefully  as  possible,  and 

store  nothing  but  perfectly  sound  fruit.  All  bruised,  blemished,  or  wormy 
uit  must  be  rigidly  excluded,  as  if  mixed  with  the  sound  fruit,  it  will  not  only 
t  itself,  but  in  rotting  will  probably  cause  several  adjacent  fruit  otherwise 
jrf ectly  sound  to  rot  also.  The  fruit  containing  codlin  moth  should  be  care- 
lly  excluded  from  the  sound  fruit  and  destroyed,  and  the  building  used  to 
ore  the  fruit  should  be  so  arranged  as  to  offer  as  little  shelter  as  possible  to 
e  larvae  of  the  moth.  If  there  is  time,  all  fruit  cases  should  be  carefully  dis- 
fected,  as  this  will  destroy  many  forms  of  disease,  both  insect  and  fungus, 
id  if  done  well  before  they  are  required  for  citrus  fruit,  they  are  not  likely 

be  overlooked,  which  will  very  probably  be  the  case  if  left  till  spring. 
\ie  best  way  to  disinfect  the  cases  is  to  immerse  them  in  boiling  water  for 
)t  less  than  five  minutes,  which  will  effectually  destroy  all  fungus  germs  or 
sects.  A  shorter  immersion  would  not  be  sufficient,  especially  in  the  case 
:  the  codlin  moth,  as  the  larvae  is  so  well  protected  by  its  covering  that  it 

difficult  to  reach.  If  fungus  diseases  of  any  kind  or  pear  mite  haye  been 
•evalent  in  the  orchard  during  the  season,  vast  numbers  of  the  spores  (seeds) 
■  the  fungi  and  large  numbers  of  the  pear  mite  may  be  easily  and  readily 
jstroyed  by  gathering  up  and  burning  the  fallen  leaves  of  the  diseased  trees, 

1  that  when  this  can  be  done  it  should  always  be  attended  to.    No  diseased 
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or  rotting  fruit  should  be  allowed  to  lie  under  the  trees,  as  it  is  simply 
breeding  disease.  This  is  especially  so  in  the  case  of  the  bitter  rot  of  the 
apple,  where  it  is  the  chief  means  of  spreading  the  disease,  so  that  all  rotting 
and  diseased  fruits  should  be  gathered  up  and  destroyed  by  burning. 

All  dead,  diseased,  or  undesirable  trees  that  are  to  be  removed  from  the 
orchard  can  be  dug  up  during  the  month,  and  the  hole  from  which  they  have 
been  dug  can  be  left  open,  and  the  adjacent  ground  left  in  a  rough  state,  in 
Older  to  expose  as  great  a  surface  as  possible,  so  that  the  ground  may  be 
thoronghly  sweetened  before  planting  a  young  tree  in  the  place  of  the  one 
remov^.  The  work  in  the  orchard  nursery  will  consist  mainly  in  keeping 
the  land  in  good  order  and  free  from  weeds,  as  the  young  trees  are  not  likely 
to  make  much  more  growth,  but  have  only  to  mature  their  wood. 
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General  r(otes. 


Cool  Buildings. 

[t  13  often  remarked  by  new-comers  to  the  Northern  Australian  colonies 
that  very  little  attention  is  given  to  the  construction  of  buildings  with  a 
^iew  to  coolness  during  the  almost  tropical  heat  of  our  summers. 

In  older  settled  countries,  having  a  similar  range  of  temperature  to  ours, 
bhe  buildings  are  of  a  much  more  solid  construction,  massive  walls  and 
substantial  roofings  are  relied  upon  to  moderate  the  temperature,  while  the 
buildings  themselves  are  so  arranged  in  clusters  or  groups  as  to  ensure 
currents  of  air  circulating  amongst  them. 

In  Canada  and  the  North-west  States  of  America  houses  and  bams,  stables 
md  stores,  are  built  of  logs  squared  on  two  faces  with  the  adze,  and  where 
timber  is  not  suflBciently  plentiful  to  permit  of  this,  "  dug  outs"  are  made  on 
bill  sides,  the  solid  earth  forming  the  walls  on  three  sides,  and  the  roofs  are 
covered  with  grass  sods,  forming  a  sure  protection  against  the  summer  heats 
IS  well  as  the  winter  cold. 

In  Central  America  as  well  as  in  Egypt  and  many  other  hot  climates, 
avails  of  dwellings  are  constructed  of  considerable  thickness,  built  of  adobe 
3r  unburnt  bricks.  Some  of  these  are  reported  by  recent  travellers  to  be  of 
rery  great  age  and  still  perfect,  and  it  is  said  that  the  interiors  of  these 
idobe  buildings  are  of  marvellous  coolness. 

One  of  the  great  diflficulties  which  dairying  in  this  Colony,  and  eepeciallv 
n  the  northern  part  of  it,  has  to  contend  with  is  the  heat  and  the  great 
trariation  in  the  temperature  from  day  to  day  and  at  various  times  of  the 
jame  day. 

A  great  point  of  excellence  in  both  butter  and  cheese  is  uniformity  of 
juality  and  flavour,  and  it  is  extremely  difiBcult  to  secure  uniformity  in  a 
lairy  where  the  temperature  is  constantly  subject  to  great  variations.  Some 
3f  the  dairy  companies  have  gone  to  great  expense  in  order  to  avoid  these 
changes  of  temperature  by  double  walls,  deep  verandahs,  &c. 

Want  of  capital  is  usually  pleaded  as  the  reason  why  farmers  and  selectors 
lo  not  erect  more  substantial  buildings ;  but  it  is  quite  possible  that  if  it  was 
aiore  generally  known  that  solid  structures,  cool  in  summer  and  warm  in 
>nnter,  can  be  built  at  the  same,  or  even  at  less,  cost  than  those  now 
generally  put  up,  manv  of  our  farmers  would  build  them  in  preference. 

A  representative  of  this  Department  calling  at  the  farm  of  Mr.  Thos. 
Rixon,  East  View,  Eocky  Eiver,  on  business  on  a  very  hot  day,  was  much 
struck  with  the  coolness  of  the  room  in  which  he  was  received,  and, 
remarking  upon  it,  was  told  by  Mr.  Eixon  that  it  was  built  of  mud,  and  was 
ilways  cool,  that  he  had  built  several  such,  and  was  about  to  build  a  similar 
3ne  as  a  dairy  for  E.  C.  Bloomfield,  Esq.,  of  Salisbury  Court. 

Mr.  Rixon  very  readily  entered  into  particulars,  which  we  publish  in  the 
fiope  that  they  will  prove  useful  to  our  readers  ;  and  we  shall  oe  glad  if  any 
svho  have  had  experience  of  such  buildings  will  supply  us  with  fmrther 
nformation  on  the  subject. 
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Mr.  Bixon  said  it  did  not  require  any  extraordinary  skill  to  build  them  ; 
any  man  of  average  ability  could  do  it.  "  It  is  quite  simple.  We  take  fine 
ironstone  gravel,  mixed  with  some  earth,  or  just  as  it  would  come  from  the 
pit,  top  and  all.  "We  mix  it  like  mortar,  and  we  mostly  put  in  some  short 
rotten  straw  or  chaff  to  make  it  hang  together,  and  use  a  potato  fork  to  put 
it  up  with.  You  want  a  stone  foundation  and  some  galvanised  iron  to  cover 
it  up  with,  and  that  is  about  all  there  is  in  it." 

It  is  in  fact  concrete  building  made  without  cement,  the  ironstone  gravel 
forming  the  concrete.  All  who  have  had  much  to  do  in  breaking  up  new 
land  have  found  patches  of  ground  which,  when  worked  at  all  wet,  will  cake 
as  hard  as  cement  in  the  next  dry  spell.  That  is  the  sort  of  soil  to  use.  It 
is  pretty  plentiful  in  patches  in  most  parts  of  the  Colony.  Some  volcanic 
sands  found  in  Italy  have  the  same  property,  and  are  used  in  making  cements 
which  have  a  good  reputation. 

The  method  of  building  is  shortly  this :  the  foundation  is  dug  out  to  a 
snfficient  depth,  according  to  the  nature  of  the  subsoil ;  in  some  it 
is  needful  to  lay  a  course  of  rough  stones  (rubble).  The  tempered  mud  and 
eravel  is  then  laid  about  a  foot  in  depth  and  not  less  than  15  inches  in  width, 
boards  or  slabs  being  used  to  keep  the  sides  even.  This  is  completed  round 
the  walls;  door-sills,  and  frames  being  put  in  their  proper  positions.  In  wet 
weather  it  is  necessary  to  protect  the  concrete  from  rain,  and  in  very  hot 
weather  it  should  be  shaded  from  the  sun  to  prevent  too  rapid  drying. 
Where  ventilation  is  desired  it  is  well  to  make  a  wooden  frame  of  the  size 
desired,  and  bed  it  in  about  a  foot  from  the  outside  ground-level.  The 
opening  thus  left  may  be  protected  with  wire-gauze  or  perforated  zinc  or 
tin,  to  prevent  the  entrance  of  insects  and  reptiles  (snakes,  frogs,  lizards,  Ac.) 

The  first  course  having  been  laid,  and  having  become  sufficiently  firm  to 
carry  the  next,  the  process  is  repeated,  window  sills  and  frames  being  built 
in  where  required.  When  the  walls  have  been  completed  to  the  desired 
height,  the  wall-plates  are  put  in  position  and  the  roof  put  on  in  the  usual 
way.  Mr.  Bixon  has  roofed  his  own  place  with  straw-thatching,  which  in 
Bome  circumstances  is  the  best  possible  roofing,  being  impervious  to  heat, 
perfectly  water-tight,  and  very  duraole ;  but  it  has  some  disadvantages.  Id  some 
pkces,  it  afibrds  harbour  for  vermin  and  sparrows,  and  where  grass,  cane- 
trash  corn-stalk,  or  scrub  are  being  burned  off,  or  bush -fires  are  raging  it  is 
rather  risky.  Where  there  is  a  liability  to  these  risks  a  galvanized-iron  roof 
is  much  safer,  and  not  much  more  costly. 

The  great  objection  to  iron-roofing  is  that  the  heat  from  it  strikes  down- 
wards during  the  day,  and  condensed  moisture  drips  from  it  at  night ;  but 
both  these  faults  can  be  obviated  at  a  slight  expense  by  a  lining  of  glazed 
calico  or  hessian,  or  stiff  paper  nailed  to  the  under  side  of  the  rafters  leaving 
a  clear  space  of  some  4  inches  or  more  between  it  and  the  iron. 

This  space  is  of  course  an  air-space,  and  the  air  in  it  will  be  kept  in  motion 
by  the  heat  of  the  iron  heating  the  air,  which  will,  being  lighter,  find  its  way 
up  to  and  out  at  the  ridge  capping,  and  its  place  will  be  taken  by  cooler  air 
entering  at  the  eaves,  and  so  a  constant  current  will  be  kept  up.  The  air  in 
the  buOding  will  be  always  cool,  and  there  will  be  no  condensation  of  moisture 
to  cause  a  drip  at  night. 

The  Willesden  Paper-mills,  near  London,  made  several  kinds  of  paper 
suitable  for  this  purpose,  and  the  Australian  Asbestos  Company  of  Melbourne 
uuike  several  fabrics  well  adapted  for  it,  and  also  for  roofing  purposes. 
Almost  any  storekeeper  can  supply,  or  procure,  a  packing-paper  glazed  with 
bhick  varnish  on  one  side,  such  as  is  used  in  packing  goods  for  shipment ; 
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}ut  any  moderately  tough  paper  will  answer  the  purpose,  which  is  simply  to 
naintain  a  moving  body  of  air  between  the  iron  and  itself.  There  is  no  strain 
)n  it. 

The  importance  of  cool  places  on  a  homestead  can  scarcely  be  OTer-estimated. 
i  cool  dairy  is  essential  to  the  making  of  good  butter  and  cheese ;  a  cool  place 
a  wanted  for  storing  fruit,  for  curing  bacon,  and  for  keeping  provisions,  and 
[or  sorting,  bulking,  and  curing  tobacco-leaf.  A  cool  dry  place  for  the 
latter  purpose  will  make  a  penny  per  pound  difference  in  the  value  of  the 
3rop. 

Mr.  Bloomfield  was  good  enough  to  answer  our  inquiry  as  to  how  the 
iairy  answered  its  purpose,  and  said :  "  The  dairy  built  of  mud  for  me  by  Mr. 
Thomas  Eiion  is  proving  very  satisfactory;  the  temperature  is  even,  and  the 
iairy  is  10  degrees  cooler  than  any  other  building  on  the  place.  The  cost  is 
much  less  than  I  could  have  got  it  built  for  of  any  other  material." 

Insects  foe  Identification. 

A-TTENTiON  is  again  drawn  to  the  collection  of  insects,  friends  and  foes, 
being  formed  by  this  Department,  and  for  this  purpose  the  Entomologist 
nvites  communication  upon  insects  of  economic  interest  whose  attacks  affect 
khe  well-being  of  plants  and  fruits ;  in  return,  early  advice  as  to  remedies 
ind  preventives  will  be  forwarded. 

All  correspondence  should  be  accompanied  by  specimens  of  the  pests  to 
nrhich  reference  is  made,  and  also,  if  possible,  by  material — whether  fruit, 
foliage,  grain,  or  timber — illustrating  the  manner  in  which  the  harm  is  done. 
Whenever  possible  the  insects  should  be  sent  alive,  securely  packed  in  tin  or 
svooden  boxes,  in  which  they  may  be  sent  through  the  post  with  safety.  On 
ao  account  should  cardboard  boxes  be  used  for  posting  specimens,  as  in 
almost  every  case  they  arrive  broken  and  the  insects  destroyed  by  the  rough 
handling  of  the  post.  The  early  st^es  of  many  insects  cannot  be  determined 
lefinitely  unless  accompanied  by  the  mature  or  perfect  insects,  and  this  is 
m  additional  reason  for  sending  caterpillars,  grubs,  &c.j  aUve,  and  also 
atccompanied  by  food,  as  in  many  cases  they  can  be  kept  until  they  undergo 
their  transformations  and  arrive  at  maturity. 

The  Moeeton  Bat  Fig  as  a  Foddee  Plant. 

(See  August  Gazette,  1893,  page  609.) 
Mb.  W.  Eae,  of  Sydney,  writes : — 

Be  Mr.  Maiden's  account  of  the  Moreton  Bay  fig  as  a  fodder  plant  for 
cattle,  I  beg  to  offer  a  few  remarks  thereon.  Though,  perhaps,  somewhat 
Limited,  it  is  none  the  less  thorough.  I  may  say  I  first  came  to  the  conclusion 
Like  Mr.  Maiden,  from  seeing  them  eat  them  when  thrown  in  their  way,  and 
[  thought  to  myself,  "  Well,  when  they  are  so  fond  of  them  they  must  be 
^ood,  although  a  bit  gummy."  The  result  of  my  observations  was,  I  would 
give  them  a  trial,  although  warned  repeatedly  not  to  do  so,  as  it  would  give 
the  milk  a  disagreeable  taste,  and  lead  to  constipation  in  the  cows.  How- 
ever, I  thought  differently,  and  carried  on  in  secret  for  some  time — about  six 
weeks^lurmg  which  time  they  received  them  almost  every  day.  I  then 
said  I  would  give  them  a  trial,  although  told  the  same  old  story  of  tainted 
milk  and  injured  cow.  You  can  judge  of  their  surprise,  then,  when  I  told 
them  I  had  been  using  the  leaves  for  some  time,  and  the  milk  had  no  ill 
affects  or  taste  perceptible. 
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I  have  been  feeding  all  the  winter  regularly,  with  the  addition  only  of  a 
little  lucerne,  and  what  grass  they  pick  up  ;  but,  as  Mr.  Maiden  says,  it  is 
not  much  if  there  are  any  leaves  about,  although  I  shut  them  out  from  the 
leaves  sometimes  a  few  hours  daily,  as  I  thought  it  might  act  as  a  sort  of 
conrectiTe  against  the  eating  of  the  leaves.  However,  I  have  no  cause  to 
regret  giving  them,  as  the  increased  supply  of  milk  amply  testifies  to  their 
merits  as  a  milk-producing  fodder  plant  or  tree. 

I  may  say  it  is  very  direct  in  action — so  much,  that  it  will  double  the 
supply  in  twenty-four  hours,  and  also  keep  up  the  condition  as  well.  As 
for  the  milk,  I  confess  it  is  tainted,  but  not  perceptibly  unless  attention  is 
drawn  to  it.  It  seems  a  bit  glossy  to  the  palate,  and  leaves  a  somewhat  dry 
feeling  in  the  mouth  after.  I  may  say  I  have  tasted  the  pure  milk  from  the 
tree,  and  was  much  surprised  to  find  that  it  was  not  in  the  least  like  the 
gummy,  sticky  substance  I  had  met  with  on  hands  and  clothing.  "When 
taken  internally  it  seems  to  lose  all  those  properties  it  has  when  exposed 
to  the  air.  It  was  not  in  the  least  disagreeable,  although  somewhat  dry  to 
the  palate.  I  am  inclined  to  think  myself  it  is  somewhat  of  a  laxative 
nature. 

I  may  ako  say  the  cows  drank  a  great  deal  more  water  when  eating  the 
leaves — so  appreciable,  that  it  might  cause  different  results  if  denied  them. 
This  only  applies  to  the  large-leaved,  although  they  take  the  small  as  well, 
but  not  with  the  same  relisb,  as  they  are  not  of  such  a  succulent  nature.  I 
Aink  they  ought  to  be  more  liberallv  distributed  over  pastures  and  reserves 
where  cattle  have  access.  There  will  then  be  no  cause  to  complain  of  the 
immense  number  of  leaves  which  large  trees  shed. 
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AGRICULTURAL  SOCIETIES  SHOWS,   1894. 

Society. 
Lerfield  P.,  A.,  M.,  and  H.  Society   ... 

;  Macquarie  A.  and  H.  Society 

lore  A.  and  H.  Society 

ima  District  (Moss  Vale)   A.,   H.,   and  I. 

Society      ..         ..  

ean  District  (Penrith)  A.,  H.,  and  I.  Society 

ertson  Agricultural  Society     

[la  P.  and  A.  Association         

i  A.,  P.,  and  H.  Society  

Tell  P.  and  A.  Association      

on  Agricultural  Society  

irgo  A.  and  P.  Society 

iberumba  P.  and  A.  Society 

I  Innes  P.,  A.,  and  M.  Association    ... 

den  A.,  H.,  and  I.  Society     

Ibum  Agricultural  Society      

jong  Agricultural  Association 

lidale  (Combined  Show),  New  England,  A.  and 

P.  Association 

Royal  Agricultural  Society  (Sydney),  N.S.W. 

dwood  P.  and  A.  Association 

le  Hill  A.  and  H.  Association 

ige  A.  and  P.  Association        

cna  P.  and  A.  Association       

er  Clarence  (Maclean)  Agricultural  Society... 

dagai  P.  and  A.  Society  

^ney  P.  and  A.  Society 

daroo  P.,  A.,  and  H.  Association     

loi  (Xarrabri)  P.,  A.,  and  H.  Association    ... 

lurst  A.,  H.,  and  P.  Association        

ence  (Grafton)  P.  and  A.  Society      

lington  P.  and  A.  Association  

ter    River    (West    Maitland)    A.    and    H. 

Association        

bo  P.,  A.,  and  H.  Association... 

ialda  P.  and  A.  Association 

[gee  Agricul  tural  Society         

leay  (Kempsey)  A.  and  H.  Association 

er    Hunter    (Muswellbrook)    A.     and    H. 

Association         

er  Manning  (Wingham)  A.  and  H.  Society... 

ir  P.  and  A.  Association         

)es  P.,  A.,  and  H.  Association... 

bhem  (Singleton)  Agricultural  Association 

ra  P.,  A.,  and  H.  Association 

N.B. — Secretaries  of  Societies  are  here  asked  to  forward  dates  of  forthcoming 
YS  as  soon  as  decided  upon  to  enable  an  early  insertion  by  the  Department  in  the 
kuUural  Gazette. 

[2  plates.] 


Secretary. 

Data 

J.  Hawken 

.  Feb. 

27.   28.  and 

Mar.  1. 

A.  E.  Poutney    .. 

.  Feb.  28  and  Mar.  1. 

C.  S.  Connor 

•     }} 

28    and  Mar 

1 

,2. 

J.  Yeo      

.  Mar 

.  1.  2,  3. 

R.  Benaud 

1,  2,  3. 

R.  J.  Ferguson   .. 

6,7. 

J.  D.  Leece 

6.7. 

A.  P.  Wilson 

7,8. 

J.  M*Ilveen 

8,9. 

G.  Bradbury 

8,9. 

J.  Graham 

13,  14. 

W.  Willans 

13,  14. 

J.  Denshire 

14,  15. 

W.  R.  Cowper    .. 

14,  15. 

J.  J.  Roberts 

15,  16. 

T.  Turner 

16,  17. 

W.  H.  AUingham    „ 

20,  21,  22. 

F.  Webster 

ft 

21  to  27. 

G.  F.  Taylor 

»> 

22,23. 

F.  H.  G.  Rogers.. 

»» 

26.27. 

J.  S.  Thomas 

»» 

28,29. 

H.  Chapman 

.  April  4,  6. 

J.  S.  Dunnet 

»» 

4,5. 

W.  E.  Kyle 

•     >» 

5,6. 

G.  H.  Woolley    .. 

i» 

5,6. 

J.Affleck 

■     ji 

6. 

J.  Riddle 

11,  12. 

W.  G.  Thompson. 

»» 

11.  12,  la 

T.Page 

•     »» 

18,  19. 

R.  Porter  .. 

>» 

18,  19. 

W.  C.  Quinton    .. 

»» 

18,  19,  20. 

G.  H.  Taylor 

>» 

24,  25,  26. 

W.  B.  Giddes      .. 

»» 

26,27. 

J.  M.  Cox 

>  t 

26,27. 

H.  R  Gray 

.  May 

9,  10,  11. 

Pierce  Healey      .. 

»» 

16,  17. 

J.  J.  Herkes 

)} 

16.  17.  IS. 

A.  Roxburgh 

.  June  13,  14. 

W.  G.  Domling  .. 

.  Aug 

.  9,  10. 

C.  Poppenhagen .. 

■  -^'» 

15,  16. 

S.  Wnght 

.  Sept 

.5,6. 

S3'dney  :  Charles  Potter,  QoverDment  Printer.— 1894. 
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By  J.  H.  MAIDEN, 
CoxumltiDg  Botanist. 


Ko.  9.  An  Old  Man  Salt-buso. 

{Airij^lex  nummularia,  Lindl.) 

'BrtUminari/  Note. — Salt-bushes  "belong  to  the  natural  order  Chenopo- 
diaee»  or  Salsolacese,  which  are  synonymous  terms  employed  by  different 
aathors.  The  first  term  is  in  allusion  to  Chenopodium,  one  of  the  genera 
comprised  in  it,  and  the  other  is  called  after  another  genus,  Sahola.  The 
salt-buBli  family  includes  a  number,  of  plants  which  appear  to  most  people 
Tery  dissimilar.  The  salt-bushes,  of  course,  include  many  plants  varied  in 
appearance  and  size.  Allied  to  these  are  the  cotton-bush,  and  some  rather 
fiDTOUB  plants  which  are  apt  to  give  sheep  indigestion,  while  a  third  group 
connats  of  succulent  plants,  which  grow  on  salt  or  brackish  marsh  land. 
Instances  of  these  are  Sahola  and  Suaeda,  kinds  of  samphire,  which  are 
occasionally  used  for  pickling.  Allied  to  these  are  some  utterly  worthless 
weeds,  some  native,  some  introduced,  some  ill-smelling,  and  some  yielding 
abundance  of  seed,  and  hence  hard  to  eradicate.  As  it  is  contem- 
plated to  figure  and  describe  other  salt-bushes  and  their  allies,  readers  of 
the  Oazeiie  are  invited  to  send  fresh  flowering  or  fruiting  twigs  of  any  of 
them  to  the  Department,  They  will  carry  in  a  cigar-box,  a  tin  canister,  or 
even  rolled  up  in  a  sheet  of  newspaper,  and  will  go  through  the  post  for  a 
trifle.  Any  notes  in  regard  to  their  occurrence  in  a  particular  locality,  or 
any  other  points  deemed  of  interest,  will  be  appreciated  and  acknowledged. 

Vernacular  I^ames, — I  use  the  term  "  An  Old  Man  Salt-bush,''  because 
there  is  another  "  Old  Man  Salt-bush"  (usually  cut  down  to  "  Old  Man,"  as 
busy  Australians  are  not  inclined  to  employ  four  words  where  tvfo  will  suffice), 
who«e  botanical  name  is  Bhagodia  paraholica.  Our  plant  is  also  known  as 
"  Cabbage  Salt-bush,"  as  it  is  often  employed  as  a  substitute  for  that  useful 
vegetable. 

JBtfimueal  Name.-^Atriplex  is  the  Latin  name  for  a  herb  known  as  Orache, 
a  plant  which,  like  our  ealt-bush,  is  now  included  by  botanists  under  the  genus 
Atriplex,  Nummularia  is  also  a  Latin  word,  and  signifies  "  coin-like,"  in 
allasion  to  the  shape  of  the  leaves. 

Vdne  as  a  fodder-plant. — This  is  one  of  the  plants  whose  value  as  a  fodder- 
plant  it  would  not  be  easy  to  exaggerate.  Its  advantages  are  that  it  is 
nntrttious,  it  yields  an  enormous  quantity  of  feed  in  a  short  time,  it  seeds 
enormously,  and  it  may  readily  be  propagated  by  cuttings.  It  has  been  so 
xnnch  appreciated  that  it  is  getting  scarce.  No  one  in  Australia  disputes 
its  value,  but  it  is  desirable  oecasionally  to  remind  our  people  of  the  worth  of 
our  native  vegetation.  If  we  are  not  careful,  there  are  some  native  plants 
(of  which  this  may  be  one),  that  we  shall  have  to  import  from  other  countries. 
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To  avoid  useless  repetition,  I  simply  refer  the  reader  to  Mr.  Alston'a 
notes  below  on  the  propagation  of  this  plant  by  seed  and  other  cognate 
matters. 

The  leaves  make  an  excellent  substitute  for  spinach  or  cabbage.  This 
fact  should  be  more  widely  known. 

The  chief  value  of  this  salt-bush  will,  of  course,  be  to  the  pastoral  is  t,  who 
would  like  to  have  it  on  a  large  scale,  but  there  are  many  people  who  may 
like  to  try  it  on  a  small  scale.  For  instance,  where  sufficient  cannot  be 
grown  to  form  a  large  proportion  of  the  diet  of  an  animal  (as,  for  instance, 
in  the  case  of  those  dwellers  in  towns  or  suburbs  who  keep  a  cow  or  a 
horse),  a  few  bushes  about  the  place  will  be  found  most  appetising  fodder, 
and  to  form  a  convenient  medium  for  administering  part  of  the  salt 
necesFary  for  healthy  existence,  but  care  must  be  taken  to  keep  the  salt- 
bushes  where  herbivorous  animals  cannot  break  them  down  and  devour  them. 
If  a  moderate  amount  of  care  be  exercised  in  cutting  down  or  breaking  off 
the  branches,  the  salt-bush,  whose  foliage  is  of  a  mealy  whiteness  which  is 
ornamental,  will  preserve  its  shapely  appearance  for  a  considerable  time. 

The  following  analysis  of  a  sample  of  this  salt-bush  from  the  Narrandera 
district  is  by  Mr.  W.  A.  Dixon  (Proc.Royal  Society,  N.S.  W.,  1880,  p.  138)  :— 


Oil        

Carbo-hydrates 

Albnminoids 

AVooily  fibre      

Ash  (reckoned  as  carlwnates) 


Nitrogen 

Woody  parts  of  plant . 
Edible 


...  218 

...  42-85 

...  16-45 

...  7-24 

...  31-28 

100  00 

...       2-63 

10  per  cent. 
90        „ 


An  analysis  of  the  ash  is  also  given. 

Following  is  an  analysis  of  the  Cape  Salt-bush  {A.  halimus)^  by  Mr. 
'Charles  P.  Juritz,  M.A.,  Analyst  to  the  Department  of  Agriculture  of  Capo 
'  Colony : — 

Cerbo-hyd  rates • 63  37 

Albuminoids 4*78 

Woo«ly  fibre 7-98 

Ash        23-87 


100  00 


Comparing  thefc  results  with  those  obtained  by  Mr.  Dixon  for  A. 
nitmmularia,  Mr.  Juritz  remarks  : — "It  will  be  observed  that,  according  to 
the  above  results,  the  carbo-hydrates,  which  Constitute  the  fat-forming 
material  par  excellence  in  plants,  are  more  abundant  in  the  Cape  plant.  The 
Australian  salt-bush,  on  the  other  hand,  contains*  a  good  deal  more 
.Albuminoid,  i,e,,  nitrogenous  or  strength-giving  constituents."  {Agric. 
Jou7m.,  Cape,  15th  June,  1893,  p.  223). 

But  I  would  warn  pastoralists  against  comparing  the  two  analyses  too 
sclosely.  They  have  been  made  by  two  different  chemists,  who  may  bare 
u)perated  upon  plants  in  different  stages  of  development,  and  the  raw 
material  may  have  differed  in  various  ways. 

The  Old'Jfan  Salt-hush  at  the  Gape, — On  the  principle,  I  suppose,  that  *'  a 
pronhet  is  not  without  honour,  save  in  his  own  country,"  our  good  friends 
At  tne  Cape  are  paying  more  attention  to,  and  seem  altogether  more  appre- 
ciative of  this  valuable  plant  than  we  are.    The  following  notes  are  ta^en 
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from  the  AffricuUural  Journal^  18th  May,  1893,  p.  178  (the  official  organ  of 
the  Department  of  Aorriculture  of  the  Cape  of  Good  Hope).  The  report  is 
bj  flfr.  E.  Garwood  Alston,  of  Van  Wyk*8  Vlei  Estate : — 

'*In  April,  1886,  we  receiyed  six  seeds  of  Atriplex  halimoides^  one  of  the 
Australian  salt-bushes,  for  trial  here.  Only  two  came  up ;  one  died  before 
rcacliing  maturity,  and  the  other  represents  the  mother  plant  of  all  tho 
A.  halimoide9  found  in  this  country. 

•*  Later  on  we  received  from  Professor  MacOwan,  a  second  packet  of 
A,  haUmoideg  and  also  A,  nummtilaria^  but  as  we  had  established  the  first 
named,  only  A.  ntimmularia  was  sown,  with  the  result  that  in  a  year's  time 
we  were  in  possession  of  a  patch  large  enough  to  supply  seeds  in  fair  quan- 
tities to  farmers  and  others.  (The  original  seeds  were  sent  by  Baron  von 
MucDer.)  All  the  seeds  were  sown  from  half  an  inch  to  one  inch  deep  in 
brackish  clay  soil,  and  after  the  plant  once  commenced  to  mature  its  seed, 
it  propagated  itself  rapidly  enough  to  enable  us  to  keep  up  the  supply  in 
spite  of  heavy  demands  every  year. 

"  I  should  not  like  to  say  that,  as  a  fodder  plant,  the  Australian  speciea  is 
better  than  our  own  A,  halimus^  but  the  popular  idea  locally  is  that  the 
Australian  species  is  less  salt,  and  consequently  more  can  be  eaten  by  cattle 
and  sheep. 

'*  Our  own  preference  for  the  stranger  is  caused  by  the  larger  quantity 
offood  produced  in  a  given  time,  its  capability  for  seeding  prof usely  for 
nine  months  out  of  tho  twelve,  and  the  ease  with  which  it  can  be  raised.  At 
Van  Wyk's  Vlei  the  following  animals  feed  on  it  in  preference  to  our  native 
Airiplex: — Cattle,  horses,  donkeys,  sheep,  goats,  pigs,  fowls,  and  even 
antd!  It  is  just  possible  that  the  reason  may  lie  in  the  ability  of  A,  halimus 
to  absorb  more  saline  matter  from  the  soil  than  its  cousins ;  and,  if  so,  it  is 
primd facie  an  argument  in  favour  of  the  Cape  plant  being  sown  in  prefer- 
ence to  the  Australian  where  there  is  but  little  salt  in  the  soil. 

"The drawback  to  the  Cape  species  is  tho  small  number  of  fertile  seeds  it 
yields  yearly,  and  its  failure  to  find  out  the  defensive  habit  its  cousins  have 
acquired  to  keep  the  soil  cool  and  moist  for  the  seedlings,  by  dropping  over 
them  a  heavy  mulching  of  withered  leaves  and  seed.  Apparently  A.  halimus 
18  more  particular  in  the  choice  of  soil  than  those  now  acclimatised,  but  on 
this  point  I  should  like  more  information. 

"During  drought  I  have  known  cattle,  horses,  and  sheep  to  browse  and 
thri?e  upon  these  Australian  fodder  plants,  a  most  decided  preference  being 
girento  them,  although  the  surrounding  ground  was  covered  with  other 
species  of  salt-bushes.*' 

Mr.  Alston  then  gives  an  account  of  the  extensive  introduction  of  this 
«pecies  into  the  Orange  Free  State  and  the  Transvaal,  to  sav  nothing  of  its 
distribution  over  Cape  Colony.  Between  January,  1892,  and  January,  1893, 
Mr.  Alston  supplied  the  Government  of  the  Orange  Free  State  with  four 
woolTOkjka  of  the  seed. 

**  Up  to  this  time  we  had  been  supplying  seeds  by  post  Is.  per  lb.,  which 
included  cost  of  collection,  bag,  and  postage ;  at  88.  Gd.  per  grain  bag  (say 
201b.);  288.  3d.  per  woolpack  (say  1501b.),  and  the  same  price  obtains  now. 
The  number  of  seeds  to  a  pound,  when  dry,  is  about  25,800  gross,  and 
20,000  net  (matured).'' 

If  Mr.  Alston  can  supply  seeds  in  this  quantity,  and  at  this  price, 
four  or  five  years  after  the  introduction  of  this  salt-bush  to  Cape  Colony, 
wwely  some  of  our  enterprising  seedsmen  can  do  the  like  for  New  South 
Wales.  Cannot  they  specially  bring  the  matter  under  the  notice  of  their 
ciirtomers  throughout  the  length  and  breadth  of  the  land?    It  is  to  be 


Digitized  by 


Google 


212  XIaeful  Australian  Flants. 


hoped  tbat  another  season  may  not  be  allowed  to  pass  without  a  special 
etfort  beinff  made  to  replant  largo  areas  with  this  valuable  salt-bush.  I 
should  think  it  would  be  an  ideal  plant  to  extensively  disseminate  in  tli« 
vicinity  of  the  artesian  bores. 

I  give  a  few  more  of  Mr.  Alston's  notes  : — 

"  The  seed  may  be  sown  at  any  time  during  the  spring,  summer,  and 
autumn  months ;  is  not  over  particular  as  to  class  of  soil,  but  prefers  and 
grows  most  luxuriantly  on  moist,  brackish  patches. 

"  To  sow  the  seed  broadcast  is  very  wasteful  and  unsatisfactory,  the  use 
of  a  spade  or  light  hoe  to  lift  the  soil  slightly,  and  inverting  a  thorny  bush 
over  tne  spot  after  sowing,  is  trouble  well  repaid. 

"  When  the  object  in  view  is  to  make  use  of  old  and  worthless  lands,  they 
should  be  ploughed  but  not  harrowed.  The  seed  should  be  sown  in  small 
patches  (say,  60  yards  apart),  from  half-an-inch  to  an  inch  deep,  and  well 
protected  against  sheep  and  cattle  till  the  stem  of  the  plant  is  too  hard  for 
them  to  eat.  A  light  mulching  of  straw  or  similar  material  prevents  too 
rapid  evaporation,  and  in  clay  soils  the  pinching  of  the  leader  stem  of  the 
seedling.  The  spread  of  the  bush  on  tilled  ground  is  rapid;  hence  ths 
advice  to  sow  small  patches,  a  foresight  which  enables  the  farmer  to  look 
after  it  better  and  use  less  seed  and  water. 

"  The  plant  stands  drought,  and  a  minimum  temperature  of  14  degrees." 

5%tf  Old  Man  Sali-hush  in  India, — The  following  account  of  the  experi- 
ments which  are  being  made  to  introduce  this  most  valuable  plant  into  India 
will  be  found  interesting.  It  is  taken  from  the  report  on  the  Botanical 
Gardens,  Saharunpur  and  Mussoorie,  1888-84,  p.  8,  as  quoted  in  the  "Dic- 
tionarv  of  the  Economic  Plants  of  India,"  Vol.  I,  p.  350 : — 

"  The  small  plantation  which  was  made  last  season  continues  to  thrive. 
The  plants  are  now  from  4  to  6  feet  high.  They  are  remarkably  healthy, 
and  all  of  them  are  in  flower. 

"The  genus  Atriplex  differs  from  that  of  Ghenopodivm  in  having  ths 
flowers  unisexual,  and  in  some  species  of  Atriplex  the  flowers  are  not  only 
unisexual,  but  dioecious,  i.e.,  some  plants  bear  male  flowers  only,  and  others 
only  female  ones.  The  salt-bush  is  described  in  the  Flora  AiutralienM, 
vol.  v.,  p.  171,  as  dioecious.  A  few  of  the  plants  in  this  garden,  are,  how- 
ever, distinctly  monoecious,*  clusters  of  the  broad  fruiting  bracts  being 
rapidly  developed  beneath  the  terminal  racemes  of  the  withered  male 
flowers.  This  is  so  far  favourable  for  supplying  a  more  bountiful  supply  of 
seed  for  distribution  from  our  own  plants. 

"  XJp  to  date  480  plants  have  been  distributed,  and  about  sixty  are  left  in 
stock. 

"  Inquiries  have  been  made  regarding  the  condition  of  plants  despatched 
from  this  garden  to  different  places  in  India.  Those  sent  to  Cawnpore  farm 
all  died  about  two  months  after  they  were  planted.  Of  the  fifty  plants  sent 
to  Mr.  Kidley  at  Lucknow  only  two  survived.  These  latter,  he  tells  me, 
were  planted  out  last  November,  and  are  now  healthy  plants,  about  1  foot 
high,  and  with  an  equal  spread.  Mr.  W.  Impey,  C.S.,  writing  from  Cawn- 
pore in  March  last,  says,  *  The  Atriplex  nummularia  plants  of  last  year  are 
thriving  very  well.  Some  of  the  bushes  are  3  to  4  feet  high,  and  I  have 
taken  many  cuttings  from  them.'  Fifty  plants  were  sent  to  Bari  Banki, 
and  the  president  of  the  local  committee  informs  me  that  they  were  planted 
in  poor  soil,  where  other  trees  and  cultivation  have  hitherto  tailed.    A  few 

*  This  18  the  case  with  the  specimen  now  figured ;  also  with  other  plants  of  the  same 

•peciee  I  hare  examined. 
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hafe  died,  and  the  remainder,  though  thej  have  made  considerable  growth, 
are  not  thri?ing  on  the  poorer  soils,  as  the  plant  was  represented  to  be 
likely  to  do.  Mr.  Dowie,  the  settlement  oflBcer  at  Knrnaul,  reports  fayour- 
aWy  on  the  plants  sent  to  him  on  the  31st  December  last. 

"  The  gait-bush,  being  essentially  a  desert  plant,  should  not  be  permanentlj 
transplanted  until  after  the  rainy  season  is  over.  This  injunction  applies 
more  pwlicularly  to  those  parts  of  North-west  India  where  the  rains  con- 
tinne  tor  any  length  of  time.  As  soon  as  the  plants  have  had  sufficient  time 
to  establish  themselves,  no  amount  of  rain  is  likely  to  injure  them.  If  the 
seed  is  sown  in  pots  during  the  hot  weather,  the  seedling  will  be  ready  for 
transplanting  in  September  or  October." 

Distribution, — This  is  the  large  ealt-bush,  which  gi'ows  to  a  height  of  10 
or  15  feet,  or  even  more.  It  is  found  between  the  Narran  and  Warrego, 
but  hardly  nearer  in  that  direction,  owing  to  droughts,  over-stocking,  and 
travelling  sheep.  It  is  an  interior  species,  and  no  doubt  at  one  time  was 
fonnd  on  enormous  areas  from,  say,  Moree  to  Wentworth.  In  many  dis- 
tricts it  is  only  represented  by  odd  plants  now.  It  is  also  found  in  the  more 
arid  parts  of  the  colonies  of  Quensland,  South  Australia,  and  Victoria,  and, 
as  in  our  own  Colony,  it  is  driven  further  back  every  year. 

Propagation, — One  bush  yields  an  enormous  quantity  of  feed,  and  advan- 
tages of  the  plant  are  the  ready  way  by  which  it  may  be  propagated  by  its 
nnmerous  seeds  and  by  cuttings.  The  wood  is  exceedingly  brittle,  and 
therefore  cattle  readily  break  down  a  bush,  but  if  the  weather  be  at  all 
favourable  these  pieces  readily  take  root.  Some  of  the  lower  leaves  are  very 
large,  about  2i  inches  across,  and  perhaps  even  more.  It  will  stand  any 
amount  of  neglect. 


Hf/eraet  to  Plait, — The  plant  from  which  the  drawings  were  taken  is  growing  in  thm 
garden  of  Mr.  W.  A.  B.  Greaves,  of  "  Brayleaford,'  Bondi,  who  has  successfallj 
•altirated  many  indigenous  plants.  Mr.  Greaves  brought  the  seed  from  which  thu 
plant  sprang  from  the  Karran. 

A,  Portion  of  infloresoence,  having  both  staminate  (nude)  and  pistillate  (female)  flowers, 
one  third  natural  size ;  b,  male  inflorescence,  natural  size  ;  c,  individual  male  flower, 
inagniiied ;  d,  female  inflorescence,  natural  size ;  E  and  F,  individual  female  flowers^ 
"•gnified ;  o  and  h,  fruits,  with  half  of  the  fruiting  perianth  removed,  magnified. 
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Tlje  Tree  Ton]ato. 

Cyphomandra  hetacea^  Sendln} 


By  J.  U.  maiden 
ConsuUing  Botanist. 

Vernacular  names. — On  the  mainland  of  Central  America  it  is  known  as 
he  Tomato  de  la  Paz,  in  Jamaica  as  the  "  Tree  Tomato,"  and  sometimes,  on 
xjcount  of  its  supposed  beneficial  action  on  the  liver  "  Vegetable  Mercury." 
Lccording  to  Dr.  Masters,  the  fruit  is  occasionally  seen  in  Covent  Garden 
aarket  under  the  erroneous  name  of  "  GrenadilJa." 

Botanical  name. — GypTiomandra^  from  two  Greek  words  signifying  "club" 
nd  "  anthers,"  in  allusion  to  the  club-shape  the  anthers  assume.  Beiacea^ 
ike  a  ''beet,"  referring  to  the  general  appearance  of  the  leaves. 

The  tree  tomato  belongs  to  the  Natural  Order  Solanaceae,  which  includes 
he  tomato,  capsicum  and  potato,  amongst  edible  plants. 

Synonyms, — Fionandva  befacea,  Miers.     Solannm  hetacea^  Cavanilles. 

Habitat, — The  tree  tomato  is  a  native  of  the  Andean  regions  of  tropical 
America.  It  found  its  way  to  Jamaica,  and  it  is  to  Mr.  D.  Morris,  late 
Director  of  the  Gardens  and  Plantations  in  that  island,  and  now  Assistant 
Director  of  Kew,  that  the  credit  belongs  of  distributing  the  plant  througli- 
»ut  the  world.  For  particulars  as  to  its  introduction  into  India  and  Ceylon 
'.  am  indebted  to  an  article  in  the  Kew  Bulletin  for  August,  1887,  which 
Iso  contains  other  interesting  information  in  regard  to  this  plant. 

In  Miers'  "  Illustrations  of  South  American  Plants,*'  vol.  I,  page  39 
1850),  the  following  account  is  given  of  the  tree  tomato,  under  the  name 
►f  Pionandra  betacea : — **  This  is  doubtless  the  same  fruit  that  I  saw  in  the 
aarkets  of  Lima,  where  it  is  commonly  used  for  cooking,  in  lien  of  the 
►rdinary  tomato,  the  flavour  of  whicn  it  greatly  resembles.  Tweedie 
emarks  that  it  is  used  in  Buenos  Ayrcs  for  the  same  purpose,  but  not 
•rdinarily,  for  I  never  observed  it.     .  According  to  CavaniUes,  this  is  a 

hrub  about  4  feet  in  height."  If  this  be  correct  as  regards  the  size  of  the 
rild  plant,  it  has  increased  largely  under  cultivation. 

"  Tne  tree  tomato  was  introduced  to  Jamaica  many  years  ago,  and  il  is 
paringly  met  with  on  old  coffee  plantations,  in  the  hills  of  8t.  Andrew  and 
iianchester.  It  does  not  flourish  in  the  plains ;  its  range  of  elevation  in 
famaica  is  from  2,000  feet  to  5,000  feet,  with  a  range  of  temperature  from 
'2  degrees  to  63  degrees  E.  It  is  found  at  Madeira  and  in  the  Azores,  and 
9  also  cultivated  in  the  south  of  Europe." 

The  Tree  Tomato  in  India, — In  1882  seeds  were  sent  to  Madras  for  culti- 
ation  in  the  Nilgirili  and  other  hilly  districts  of  Southern  India.  In 
)ctober,  1885,  the  first  fruits  of  these  plants  were  sent  to  Madras.  "As  Mr. 

•  Attributed  to  De  CandoUe  in  Kew  BtUUtin. 

Note. — There  is  a  Cyphomandra  hetacea^  Miers,  in  Seeni.  Bot  Voyage,  Herald,  p.  174. 

t  is  DOW  reduced  to  C,  narttoegii,  Dun.,  and  must  not  be  confused  with  Sendtn's  species. 
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Morris,  of  Jamaica,  stated  in  hig  letter  to  you  in  Apri],  1884,  when  ho  sent 
the  seeds,  it  proved  agreeable  as  chutney,  fried,  stewed,  and  in  a  tart,  and 
may  be  useful  for  jam  and  jelly.  In  using  the  fruit  the  rind  should  be  well 
remoTed,  as  it  has  a  peculiar  aiid  disagi^able  fla?our ;  the  pulp  itself  has  a 
flaTour  of  its  own — ^pleasantly  acid,  not  unlike  the  ordinary  tomato,  but  more 
resembling  the  passion-fruit.  The  plants  were  grown  in  rather  damp  soil 
and  standing  close  together.  I  remored  them  in  September  to  different 
localities,  but  though  full  of  fruit  not  one  tree  died  or  suffered.  Flowering- 
ia  May,  the  blossoms  set  well,  and  the  fruits  stood  the  monsoon  better  than- 
I  had  anticipated,  as  only  few  of  the  fruits  dropped,  and  some  of  the  young 
trees  bore  over  fifty.  Now  most  of  the  trees  show  new  flowers  along  with 
the  ripening  fruit,  which  may  fully  attain  the  size  of  a  duck's  Qgg'^  Later 
OD,  having  noticed  that  an  unfavourable  impression  had  been  produced  at 
Madras  respecting  the  growth  of  the  plant  and  character  of  the  fruit,  Mr. 
Morris  addressed  the  following  letter  to  the  honorary  secretary  of  the  local 
Agri-Horticultural  Society,  dated  Kew,  6th  July,  1886: — "I  notice  that  in 
your  report  you  do  not  speak  very  favourably  of  the  tree  tomato  in  Southern 
India.  It  is  quite  possible  it  may  not  be  quite  as  good  with  you,  as  it 
undoubtedly  is  in  the  AVest  Indies ;  but,  on  the  other  hand,  it  may  be  found, 
on  larger  knowledge  and  experience,  to  possess  qualities  which  may  commend 
it  to  general  approval.  The  fruit  should  be  allowed  to  fully  ripen  on  the 
tree;  this  is  an  essential  point  as  regards  flavour  and  size.  For  cooking 
purposes  all  the  seeds  should  be  removed,  and  the  outer  skin.  Then  cut  the 
fleshy  part  into  quarters,  and  stew  or  cook  as  you  would  apricot  or  peach, 
or  make  into  jam  or  jelly.  If  found  too  acid,  steep  in  boilmg  water  for  a 
few  mmutes  before  using,  and  the  flavour  will  be  much  milder.  The  planters- 
in  Jamaica  attribute  to  it  very  beneficial  properties  as  regards  liver  disease,^ 
and,  indeed,  my  attention  was  first  drawn  to  it  under  the  name  of  *  vegetable 
mercury.'  I  cannot  say  anything  about  its  medicinal  properties,  for  I  have- 
had  no  opportunity  to  test  them ;  but  I  can  certainly  speaK  highly  of  it  as  a 
fruit,  prepared  in  the  manner  above  described.'* 

Mr.  Charles  Gray,  of  Coonoor,  Madras,  also  writes  : — "  I  notice  in  the 
annual  report  for  the  past  year  that  the  tree  tomato  is  stated  to  have  proved 
a  failure  in  Madras  as  regards  the  flavour  of  the  fruit.  All  I  can  say  is 
that  on  the  Nilgiris  everyone  that  I  have  given  a  fruit  to  has  pronounced  it 
most  delicious.  ...  I  write  this  as  I  for  one  (and  there  are  many 
others  here  too),  am  decidedly  in  favour  of  its  propagation,  it  being  a 
valuable  addition  to  our  limited  list  of  really  tasty  fruits,  as  well  as  being 
most  ornamental.'' 

The  Tree  Tomato  in  Ceiflon. — In  the  report  for  1881*  of  the  Director  of 
the  Botanical  Gardens,  Ceylon,  it  is  stated  that "  seeds  have  been  received  from 
Jamaica,  and  there  are  now  many  young  plants  at  Hakgala."  In  the  report 
for  18S5,  the  Director  says  that  *'  at  H^gala  (6,000  feet),  some  of  the  tree 
tomato  plants  are  now  11  feet  high,  and  the  fruits  produced  are  very  fine. 
They  are  egg-shaped,  about  3  inches  long,  and  2  inches  in  diameter,  and 
when  fully  ripe  are  of  a  bright  yellow-red  colour.  They  make  excellent 
tarts,  are  very  good  stewed,  and  are  much  relished  by  most  people  when 
quite  ripe  and  eaten  raw,  like  gooseberries."  In  the  1886  report  it  is  stated 
that  the  '"  tree  tomato  has  spread  rapidlv  through  the  hill  country.  The 
frnit  keei)s  well  after  being  gathered,  and,  as  it  has  a  tough  skin  and.  travels 
well,  it  might  be  largely  cultivated  in  the  villages  for  sale  in  the  towns." 

The  Tree  Tomato  in  Australia, — In  the  year  1884,  Captain  Murray,  of 
the  P.  and  O's.  R.M.S.  *'  Shannon,"  brought  from  Ceylon,  in  a  4-inch  pot,  a 
plant,  about  4  or  5  inches  high,  of  the  tree   tomato,  which    had  been 
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;racting  attention  in  Ceylon  at  the  time.  It  is  believed  that  this  plant  was 
e  of  the  1884  sowings  by  Dr.  Trimen,  from  seed  obtained  from  Jamaica 
above  mentioned,  and  therefore  Captain  Shannon's  plant  and  the  Ceylon 
mts  were  acclimatised  together.  The  plant  was  presented  to  IVIr.  W.  A.  B. 
•eaves,  of  Bondi,  and  in  eighteen  months  it  fruited.  In  1886  Mr.  Greaves 
hibited  the  fruit  at  a  show  of  the  New  South  Wales  Agricultural  Society, 
d  was  awarded  a  special  prize  for  it.  The  newspapers  and  agricultuiil 
iruals  took  the  matter  up,  and  Mr.  Greaves  informs  me  that  he,  in  reply 
requests,  distributed  seeds  and  plants  in  all  the  colonies,  including  the 
rious  botanic  gardens.  He  has  obtained  large  crops  from  tree  tomatoes 
or  since  1886.  Captain  Shannon  was  also  kind  enough  to  bring  a  plant 
B  following  season  to  Mr.  E.  C.  Merewether,  also  of  Bondi,  but  I  do  not 
ow  to  what  extent  plants  were  propagated  from  this.  Anyhow,  the  tree 
mato  is  thoroughly  well  acclimatised  in  Australia  in  four  colonies,  and  no 
Eculty  need  bo  experienced  by  anyone  who  wants  plants  of  it. 
Floicers. — They  are  shown  in  the  illustTation,  and  are  of  a  very  pale 
Tplish  or  rosy  colour.  When  the  tree  tomato  is  in  flower  (and,  in 
iinary  seasons,  that  is  nine  months  out  of  the  year),  the  flowers  emit  a 
licious  perfume,  which  is  wafted  a  considerable  distance.  It  is  really 
eet,  and  not  sickly  or  offensive  like  that  of  a  Cestriim.  It  closely  resembles 
e  perfume  of  Piitospontm  undulatum.  The  perfume  is  particularly  notice- 
le  in  the  evening. 

The  Fruit. — If  the  fruit  is  allowed  to  fully  ripen  on  the  trees  it  may  be 
ten  raw,  and  it  has  somewhat  the  flavour  of  gooseberry.  If  the  skin  is 
moved,  and  the  fruit  (without  the  seed),  stewed  with  sugar,  it  resembles 
ricots,  but  with  a  slight  sub-acid  flavour,  which  is  very  refreshing. — Kew 
ulleiin. 
The  fruit  is  elliptical  in  section,  about  3  inches  long  by  2  inches  wide,  and 

a  deep  orange  colour  when  fully  ripe.  The  tree  begins  to  bear  in  two 
ars,  and  thenceforward,  with  care,  it  may  be  kept  in  bearing  for  a  number 

years.  When  once  it  begins  to  bear  it  yields  fruit  continuously  for  the 
eater  part  of  the  year. 

The  flavour  of  the  tree  tomato  has  been  described  by  a  number  of  people 
d    opinions    differ    as    to    what    amount    of   praise    should    be    given 

it.  Even  yet,  it  is  new  to  Australians ;  in  fact  tho  majority  of  people 
ve  probably  never  seen  it  yet,  much  less  tasted  it.  There  is  always  a  wide 
[Terence  of  opinion  in  regard  to  the  palatableness  of  solanaceous  fruits ; 
r  example,  the  ordinary  tomato,  which  many  people  go  into  ecstasies  over, 
nnot  be  endured  by  others,  some  of  whom  have  tried,  over  and  over  again, 

overcome  their  prejudice.  Then  again  the  Cape  gooseberry  is  highly 
aised  by  some,  and  abhorred  by  others.    I  do  not  imagine  that  the  flavour 

the  tree  tomato  will  be  appreciated  by  everybody.  For  my  own  part  I 
:e  it  much,  but  I  could  not  eat  it  as  often  as  I  could  apples,  for 
stance.  Mr.  Greaves'  family  liken  the  flavour  of  the  tree  tomato  to  a 
xture  of  pear  and  guava ;  to  me  it  has  a  flavour  which  reminds  one, 
longst  other  things,  of  that  of  the  rock  melon ;  it,  however,  seems  to  have 
iavour  of  its  own,  and  hence,  in  trying  to  describe  it,  different  people  will 
tnpare  it  to  different  fruits.  It  may  be  used  for  dessert,  but  most  people 
II  prefer  to  make  jam*  of  it,  and  it  (in  my  opinion)  makes  a  tasty  conserve. 

*  Following  is  Mrs.  Greaves'  recipe  for  tomato  jam  : — Put  the  whole  fruits  into  boiling 
ter,  iind  boil  till  soft.  Peel  off  the  skins  and  strain  the  pulp  to  remove  the  seed. 
en,  to  every  pound  of  fruit  add  three-quarters  of  a  pound  of  sugar,  and  treat  as  for 
ler  jams. 
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My  advice  would  be  for  eacli  person  to  try  the  fruit  for  himself,  and  I 
snppose  it  will  be  liked  by  most  tomato-eaters.  For  the  first  three  or  four 
yean,  that  is,  before  it  gets  scraggy,  the  tree  tomato  is  quite  an  ornamental 
small  tree  in  the  garden,  its  large  leaves  adding  pleasing  variety  to  the 
garden.  I  am  of  opinion  that  it  is  a  very  useful  introduction  into  New 
South  "Wales,  though  I  scarcely  agree  with  the  rapturous  (perhaps  interested) 
recommendations  I  have  heard  in  regard  to  it. 

Bize,—}&T,  D.  Morris,  in  the  Kew  Bulletin,  refers  to  the  tree  tomato  as 
"a  large  free-growing  shrub  or  small  tree,  often  attaining  a  height  of  8  to 
12  feet."  Mr.  Greaves'  plants  are  all  at  least  12  feet  high,  and  with  a  very 
large  spread.  They  are  simply  loaded  with  fruit.  On  each  tree  were 
several  hundreds,  audit  would  be  perfectly  impossible  to  count  them  without 
plucking  them  from  the  tree. 

A  drawback  to  the  tree  tomato  is  tho  brittleness  of  its  wood.  After  a 
few  years  it  gets  lanky,  and  then,  being  loaded  with  fruit  and  top-heavy,  it 
requires  careful  staking  and  shelter  lost  it  should  be  broken  down  by  the 
wind. 

Propagation. — Prom  seed,  which  is  to  be  obtained  now  from  any  seeds- 
man. Mr.  Greaves  recommends  it  to  be  grown  from  cuttings,  as  it  will  bear 
fruit  the  same  year  (in  as  little  time  as  three  months),  and  makes  a  more 
compact  tree,  and  less  liable  to  be  blown  down  by  the  wind  than  seedlings. 
Like  mwiy  other  solanaceous  plants  cuttings  strike  readily. 

Theplaint  figured  was  grown  by  Mr.  "W.  A.  B.  Greaves,  of  Bondi,  near 
Sydney,  whose  share  in  the  acclimatisation  of  this  plant  in  Australia  has 
already  been  narrated. 


Rtfartnet  to  Piatt.— a,  flowering-twig;  b,  bud;  c,  expanded  flower;  d,  expanded 
aower  as  seen  from  above,  the  petals  stiaightened  out ;  e,  flower  opened  out ;  f  and  o, 
^wckand  fnmt  view  of  a  stamen  ;  h,  pistil ;  J  and  k,  longitudinal  ana  transvei-se  sections 
of  fruit. 
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The  Dorrigo  Forest  I\eserve. 


By  J.   H.   MAIDEN, 
Consulting  Botanist. 


Part  I. — A  General  Account  of  the  Country,  and  now 

TO   GET   there. 

The  Dorrigo  Forest  Reserve  is  situated  in  the  county  of  Fitzroy.  It  is 
mounded  on  the  south-east  by  Beilsdown  Creek,  on  the  south-west  by  the 
•ange  that  divides  the  counties  of  Fitzroy  and  Raleigh,  on  the  north-west 
by  the  Little  Murray  River,  and  on  the  north-east  by  the  Nymboi  River, 
[t  embraces  an  area  of  23,880  acres. 

A  locality  map  is  given,  which  will  indicate  its  position,  and  may  be  useful, 
iince  very  few  maps  contain  any  reference  to  it.  The  Dorrigo  is  a  place  of 
more  than  usual  interest  at  the  present  time,  especially  in  view  of  the  pro- 
posal to  throw  its  rich  forest  lands  open  to  agricultural  settlement.  It  is 
lot  my  intention  to  discuss  this  subject ;  all  I  propose  to  do  is  to  give  some 
dea  of  the  country,  and  subsequently  to  give  an  account  of  the  vegetation. 
Dorrigo,  or  Don  Dorrigo,  is  said  to  have  been  so  called  after  a  Spaniard  or  a 
Mexican  who  first  found  cedar  on  it.  Local  residents  are  not  clear  whether 
;he  gentleman's  name  was  Dorrigo  or  Diego,  or  when  he  made  his  discovery, 
JO  here  is  a  field  for  the  Australian  archajologist. 

In  the  Dorrigo  Forest  Reserve  itself  I  spent  a  week  under  canvas  in 
December,  1893.  The  season  of  the  year  is  not  the  best  for  the  botanist; 
Dctober  would  be  better  for  the  flowers,  and  March  for  the  fruits.  Never- 
jheless,  I  made  copious  notes  of  the  vegetation,  and  also  brought  large 
jollections  of  dried  plants  to  Sydney.  The  lists,  which  will  be  given  later, 
tre  of  plants  which  1  actually  observed,  and  will  form  a  basis  for  a  flora  of 
;he  Dorrigo.  A  number  of  plants  were  neither  in  flower  nor  fruit,  and 
vhere  the  species  could  not  be  determined  with  absolute  certainty,  it  has 
)een  omitted  altogether.  No  plant  has  been  put  down  on  the  assumption 
hat  it  will  doubtless  be  found  in  the  Dorrigo  ;  I  have  confined  myself  to 
ictual  observation.  The  area  of  the  forest  reserve  being  so  large,  and 
;ra veiling,  in  parts  of  it,  so  difficult,  I  do  not  submit  my  lists  as  complete, 
)ut  they  will  be  found  to  be  far  fuller  than  any  previous  lists. 

Access  to  the  Dorrigo  is  obtained  either  via  the  Bellinger  River,  or  via 
irmidale,  or  vid  Grafton.  The  North  Coast  S.S.  Company  runs  comfortable 
iteamers  to  the  BelUnger  Heads,  3G3  miles  north  of  Sydney,  once  a  fortnight, 
jailing  at  Port  Macquarie  on  the  way.  The  trip  usually  takes  about  thir^- 
ir  hours.  The  fare  is  £2,  or  £3  for  a  return  ticket.  Having  crossed  the 
»ar,  the  steamer  lands  passengers  and  discharges  cargo  at  the  village  known 
IS  Bellinger  Heads,  and  an  interesting  drive  along  the  right  bank  of  the 
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Bellinger,  first  through  forest  country,  and  then  amongst  alluyial  flats 
cultiyated  as  maize  farms,  brings  us  to  Pernmount  (6^  miles),  on  a  hilly 
situation,  and  commanding  beautiful  views  of  rirer  scenery  backed  with  hills 
coTcred  with  yegetation. 

Soon  after  leaving  Femmount,  the  road  passes  over  a  hill  (Marks'  Hill). 
In  the  foreground  is  an  extensive  and  well-planted  vineyard  (now  somewhat 
neglected),  and  opening  out  before  one  is  one  of  the  most  charming  views 
of  river  scenery  I  have  ever  beheld.  The  artist  will  find  many  beau^  spots 
on  the  Bellinger,  and  this  is  one  of  the  chief  of  them.  Beffretfully  leaving 
this "  coign  of  vantage,"  we  descend  the  somewhat  steep  hill,  and  thence- 
forward travel  along  a  flat  road  until  we  come  to  Bellingen  (10  miles  from 
Bellinger  Heads),  a  rising  township  better  known  under  its  old  name  of 
Boat  Harbour.  Here  it  is  desirable  to  halt,  for  the  traveller  will,  as  a  rule, 
find  it  most  convenient  to  make  a  start  for  the  Dorrigo  in  the  cool  of  the 
morning,  soon  after  daybreak.  Leaving  Bellingen  (note  the  final  "n"), 
there  is  an  excellent  road,  following,  in  the  main,  the  direction  of  tho 
Bellinger  Kiver,  and  the  eye  feasts  itself  with  views  of  exceptionally  fine 
maize  crops,  interspersed  with  sweeps  of  river  scenery.  Near  the  road  are 
small  gullies  or  creeks  filled  to  the  tops  of  their  banks  with  the  richest 
vegetation,  always  green,  and  adorned  throughout  the  year  with  a  greater 
or  less  abundance  of  flowers,  many  of  them  of  great  beauty,  those  which 
are  inconspicuous  being  frequently  succeeded  by  showy  or  curious  fruits. 
All  around  are  vistas  of  well- wooded  mountains,  and  we  peer  up  at  the  huge 
mass  caUed  the  Dorrigo  Mountain,  as  our  guide  points  out  to  us  that  part  of 
the  top  of  the  ridge  from  which  we  shall  strike  out  westerly. 

About  10  miles  after  we  leave  Bellingen  we  find  the  Bellinger  hero  a  thiu 
stream,  though  the  great  width  of  cobble  stones  and  the  traces  of  under- 
mined banks  very  wide  apart  show  clearly  that  the  Bellinger  at  this  distance 
from  the  sea  is  sometimes  a  very  formidable  river.  "We  now  begin  a  gradual 
ascent,  and  after  a  mile  one  sees  a  sign-post  with  the  simple  inscription  "  To 
New  England," — a  reminder  that  we  are  fairly  on  our  journey. 

The  ascent  now  begins  in  earnest.  The  old  road,  or  rather  cedar  track, 
used  to  follow  the  ridges,  and  it  seems  almost  impossible  to  contemplate  how 
bullock-drays  got  up,  and  how  the  cedar  logs  (often  sadly  shaken  and 
damaged),  got  down.  The  Government  has  recently  completed  a  road  up 
the  mountain,  which  must  have  been  a  most  serious  undertaking,  as  much 
of  it  has  been  blasted  out  of  a  tough  basaltic  rock.  There  is  just  a  little 
bit  of  excitement  travelling  up  the  mountain.  The  road  is  12  feet  wide,  and 
there  are  some  steep  pinches  and  sharp  turns  in  it.  One  side  is  often  so 
steep  that  contemplation  of  it  might  make  one  feel  giddy,  and  when  one 
has  passed  a  bullock-dray  well  loaded  with  cedar,  one  experiences,  at  certain 
bits  of  the  road,  a  feeling  of  relief.  A  few  days  before  our  ascent  a  carrier 
lost  some  valuable  horses  through  his  cedar-dray  going  too  near  the  soft 
edge  of  the  bank,  horses,  dray,  and  cedar  being  hurled  down  the  side  of  the 
mountain, — and  with  it  the  profits  of  cedar-hauling  for  twelve  months  at 
least.  In  the  old  days  such  accidents  must  have  been  far  more  frequent. 
Carriers  have  only  had  the  luxury  of  this  new  road  for  about  twelve 
months,  and  it  has  already  caused  some  traffic  to  set  in  to  the  Bellin- 
ger, which  previously  could  not  have  been  thought  of.  It  would 
have  been  a   grand   thing  for    cedar-getters   on   the   Dorrigo    Beserve 

Krs  a^o,  but  now  the  cedar  on  that  reserve  is  practically  cut  out,  and  the 
loads  are  bein^  taken  to  market.  Nevertheless,  as  will  be  seen  later  on, 
the  Dorrigo  contains  many  other  valuable  timber-trees,  and  sooner  or  later 
8ome  of  them  will  be  regular  articles  of  commerce.    As  we  ascend  the 
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ountain  we  have  beautiful  views  of  the  valley  of  the  Bellinger,  and  may 
(e  the  sea  far  away  in  the  distance.  In  the  foreground  is  Billy  MeOrath's 
!ump,  a  huge  mountain  mass,  clothed  with  trees  to  its  summit. 

Looking  up  and  down  the  face  of  the  Dorrigo  Mountain,  the  vegetation 
full  of  interest  to  the  botanist  and  to  other  lovers  of  plants.  As  wo 
icended,  the  two  showiest  trees  in  the  valley  below  were  undoubtedlv  the 
une-tree  and  the  native  tamarind.  The  former  is  certainly  one  of  th« 
ost  gorgeous  trees  in  all  Australia  ;  for  80  or  100  feet  in  height  it  is  a  mass 
:  bell-sbekped  flowers  of  the  size  of  a  thimblo,  and  of  a  beautiful  scarlet 
)lour.  The  colour  is  not  dimmed  with  the  presence  of  a  single  leaf,  for 
le  foliage  succeeds  the  flowers.  The  native  tamarind  is  a  most  striking 
bject,  with  its  enormous  bunches  of  orange-coloured  fruit  nestling  in  the 
mdsomo  dark  foliage  at  the  tops  of  the  trees,  many  of  them  nearly  100 
>et  from  the  ground.  For  the  first  few  hundred  feet  of  ascent  we  see  tallow- 
ood,  grey  gum,  red  mahogany,  a  little  turpentine,  and  other  hardwoods, 
assing  these  we  find  a  profusion  of  brush-trees  and  shrubs  up  to  the 
unmit,  never  again  seeing  a  gum-tree  until  we  arrive  at  the  *'  plains'*  in  the 
orrigo.  It  would  be  mere  repetition  to  enumerate  the  brush-trees  seen 
ong  the  mountain,  but  they  are  full  of  interest.  One  of  the  features  of 
le  vegetation  is  the  great  number  of  Solanums  of  varying  size.  The 
3wering  shrubs  are  plentiful,  interesting,  and  many  of  them  beautiful. 

Such  is  a  cursory  account  of  the  vegetation  one  meets  on  one's  way  to  the 
'orrigo.  Fuller  details  must  be  looked  for  in  the  list  of  plants  which  will 
9  given. 

Ascending  the  mountain,  and  contemplating  the  views  at  my  feet  and 
awards  the  ocean,  I  saw  much  to  remind  me  of  the  views  from  the  Bulli 
[ountain  and  the  Sugarloaf  Mountain,  near  Braidwood.  The  DorriffO 
[ountain  is  bigger,  and  the  views  are  on  a  grander  scale  than  the  BuUi. 
he  Sugarloaf  Mountain  is  beautiful,  and  I  do  not  know  how  that  scale  of 
^uty  IS  graduated  which  would  enable  one  to  put  any  other  mountain 
;enery  of  the  same  character  higher  in  the  scale ;  but  I  am  paying  the 
lorrigo  Mountain  what  I  intend  to  be  a  great  comi)liment  when  I  say  that 

is  not  inferior  in  beauty  to  the  better-known  Sugarloaf  Mountain.  I 
rust  that  some  of  our  travellers,  who  seek  in  other  colonies  and  in  distant 
tnds  fresh  scenes  of  natural  beauty,  will  bear  in  mind  the  attractions  of  a 
'ip  up  the  Dorrigo  Mountain,  which  may  now  be  ascended  and  descended 
x)m  Bellingen  within  the  space  of  a  long  day. 

When  we  are  fairly  on  the  top  of  the  mountain  (2,900  feet),  after  a  journey 
I  about  a  mile  through  rich  chocolate  soil,  we  cross  Eocky  Creek,  and  on 
le  banks  of  it  I  saw  for  the  first  time  the  true  beech  of  New  South  Wales 
Fagus  Moorei),  of  which  I  had  heard  so  much, — a  large  tree,  with  dark, 
andsome  foliage,  of  which  I  must  have  literally  seen  milUons  between  heie 
ndBald  Hills  Station  (its  most  western  locality),  65  miles  from  Armidale. 
Ve  saw  a  few  poor  specimens  of  colonial  pine  (Araucaria  Cfunningkamii), 
^ming  up  the  mountain,  but  in  the  country  past  Rocky  Creek,  there  are 
lany  fine  trees,  which  are  not  at  present  utilised.  The  Bellinger  is  the 
lost  southerly  locality  for  this  species.  Pursuing  our  journey,  the  country 
ight  and  left  of  the  road  consists  of  almost  impenetrable  scrub,  containing 
ine,  coachwood,  rosewood,  sassafras,  ironwood,  and  a  host  of  less-known 
imbers,  while  the  graceful  little  walking-stick  palm  {Kentia  mono9tac1ijfa% 
I  tolerably  abundant,  and  locomotion  in  the  scrub  is  rendered  difficult  by 
lie  prickly  clothes-line  stems  of  the  Lawyer  pahn  {Ckdamut  auiiraUi)  and 
ie  prickly  Bhipoaonums.  Pine  TodeoM  and  various  tree  fema  are  plaiitifid« 
B  are  handsome  flowering  shrubs  on  the  skirts  of  the  brttsh  land. 
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After  2  or  3  miles  of  tliis  road,  we  suddenlj  enter  one  of  the  '*  plains  "  or 
meadows,  and  are  fairiy  in  the  Dorrigo. 

ISie  Dorrigo  Forest  Beserre  consists  for  the  most  part  of  brash  land, 
eoaDitaimng  a  great  rariety  of  timbers.  In  Tarious  parts  are  plains,  which 
simply  consist  of  grass-land,  usually  entirely  destitute  of  trees,  except  a  few 

r'onen  trees  dotted  about  as  in  a  gentleman*s  park.  Usually  the  edge  of 
scrub  and  of  the  plain  are  as  sharply  defined  as  it  is  possible  for  them 
to  be,  as  though  a  Brobdingnagian  with  mighty  sickle,  had  there  finished 
kis  reaping.  The  country  is  not  by  any  means  flat ;  it  is  usually  undulating, 
md  sometime  hilly.  On  the  greater  part  of  it,  it  would  be  difficult  to  find 
an  area  suitable  and  sufficient  for  a  cricket  match.  In  the  forest  itself  there 
is  almost  perpetual  gloom.  The  trees  are  so  close  together,  are  so  tall,  and 
hare  such  leafy  tops,  that  unless  one  keeps  in  beaten  tracks,  along  which 
the  timber  has  usually  been  felled,  one  rarely  sees  the  sky,  except  an 
occasional  glimpse  obtained  at  the  expense  of  a  crick  in  the  neck.  There 
are  many  tracks  in  the  forest,  but  most  of  them  lead  to  cedar-pits,  and  a 
stranger  to  such  country  might  pass  from  track  to  track  for  an  indefinite 
poiod,  and  readily  get  bushed.  To  the  untrained  eye  there  seems  but  little 
diversity  in  the  forest  vegetation,  and  this  would  add  to  the  difficulties  of  a 
stranger. 

The  arboreal  vegetation  of  the  Dorrigo  consists  entirely  of  what  are  known 
as  "brash"  timbers.  Not  a  single  species  of  Eucalyptus  is  found  in  it, 
though  on  the  skirts  of  it  (never  penetrating  beyond  the  fringe),  is  one 
solitary  species  of  gum-tree,  a  white  gum  (Eucali/pius  viminalis).  To 
specify  all  the  timbers  of  the  Dorrigo  would  be  far  too  tedious,  but  I  may 
mention  cedar,  rosewood,  tulip,  ironwood,  hoop  pine,  negro-head  beech 
(A^),  one  of  the  silky  oaks  (Orites),  sassafras,  corkwood,  marblewood, 
maiden's  blush,  and  black  apple.  On  the  trunks  of  many  of  the  trees,  and 
particularly  on  the  moisture  loving  Fa^us,  are  innumerable  individuals  of 
orefaids,  ferns,  and  mosses,  but  I  was  disappointed  to  find  that  they  consist 
of  fewer  species  than  I  had  expected.  The  charming  Aroideaceous  plant 
{Fathof  Loureiri) ,  is  quite  a  feature  in  parts  of  the  reserve,  encircling  most 
of  the  trees  with  graceful  leafy  girdles. 

If  scenery  be  desired,  on  the  Dorrigo  we  have  many  choice  spots.  Near 
the  south-eastern  boundary  of  the  reserve,  the  Beilsdown  Creek,  a  con- 
siderable brook,  and  even  a  small  river  at  times,  throws  itself  over  a  ledge  of 
rock  some  60  feet  high,  forming  a  beautiful  waterfall,  known  as  the  Beils- 
down Palls.  The  water  has  excavated  a  deep  basin,  and  the  banks  of  the 
creek  at  this  part  form  a  deep  gorge,  whilo  round  the  basin,  and  skirting  the 
gorge,  are  ferns  innumerable,  the  whole  forming  a  very  pleasing  view. 
Another  creek  (Boggy  Creek)  no  great  distance  away,  ako  has  a  pretty 
waterfall,  embowered  with  shady  trees.  The  views  of  undulating  countiy 
•  near  Co^dan's,  backed  with  well-wooded  hills,  are,  in  my  opinion,  simply 
channing,  while  the  landscape,  as  one  emerges  from  the  dense  forest,  and 
teofa  towards  the  Little  Murray  Eiver,  with  the  Bald  Hills  in  the  distance, 
■  so  beautiful  that  I  commend  it  to  the  attention  of  those  of  our  artists  who 
lofe  to  dei»et  Australian  scenes.  This  magnificent  view  gives  me  pleasure 
eroiy  time  I  view  it  with  my  mind's  eye,  and  visitors  to  the  Dorrigo  could 
be  promised  other  lovely  scenes,  though  I  cannot  think  of  any  finer  than 
tids. 

According  to  all  accounts,  the  Dorrigo  is  favoured  with  a  singularly 
UieiouB  climate.  My  visit  was  in  December,  but,  while  it  was  hot  in  tlie 
miiS\ib  of  the  tlay,  it  got  chilly  at  sundown,  and  one  was  always  glad  of  a 
Uanket  at  n^t.     Tmtt  is  abundance  of  good  water  in  the  creeks,  which  I 
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am  told  are  never  dry.  No  observations  have  been  taken  in  regard  to  tbo 
rainfall,  which  is,  I  should  imagine,  prettj  considerable.  On  the  adjacent 
coast  there  is  much  rain,  Mr.  Busseirs  report  for  Femmonnt  giving  98'G9 
inches  as  the  mean  annual  rainfall,  and  the  average  number  of  rainy  days 
in  the  year  as  131.     Eecords  have  been  taken  for  three  years  only. 

The  Donigo  is,  without  doubt,  the  sanatorium  of  the  Bellinger  Yallev. 
"Whatever  the  extent  of  the  development  of  its  agricultural  and  forest 
resources  in  the  future,  there  is  no  doubt  it  is  destined  to  become  important 
to  furnish  cool,  salubrious  residential  sites  for  jaded,  anaemic  dwellers  iu  tho 
heated  valleys  and  coast  lands.  In  the  "  plain"  lands  in  the  Dorrigo  there 
are  very  many  charming  sites,  either  on  land  entirely  denuded  o£  timber, 
or  possessing  bu<  a  few  trees,  scattered  here  and  there. 

When  we  left  the  Bellinger  for  the  wilds  of  the  Dorrigo  we  could  not  truth- 
fully say  that  we  had  not  been  solemnly  cautioned  in  regard  to  the  perils 
we  were  about  to  encounter  from  ticks,  snakes,  or  leeches,  or  all  three.  But 
I  do  think  the  Dorrigo  has  been  shockingly  maligned.  My  dnties  took 
me  into  the  most  snaky-looking  country,  and  I  constantly  had  to  fight  my 
way  amongst  shrubs  which  are  here  and  elsewhere  always  pronounced  to  be 
full  of  ticks,  and  I  certainly  had  to  go  wherever  leeches  are  most  expected. 
But  after  a  week  in  the  Dorrigo  brush  {tidgo  scrub),  and  two  days  in  tho 
Glenfemie  brush,  which  strongly  resembles  it,  my  companion  saw  one 
solitary  snake,  known  locally  as  "  Bandy-bandy.'*  This  is  the  common  ringed 
snake  (VermiceUa  annulata)  ;  it  is  venomous,  but  has  a  mouth  so  small  that 
it  is  only  dangerous  to  insects.  I  afterwards  saw  an  unfortunate  black  snake 
which  had  been  run  over  by  a  bullock-dray — two  snakes  in  all — a  miserable 
record  compared  with  what  I  have  seen  in  parts  of  the  Blue  Mountains,  for 
example.  As  to  ticks,  I  would- deny  their  existence  in  the  Dorrigo,  if  certain 
people  I  know  to  be  trustworthy,  had  not  assured  me  that  there  are  some. 
In  any  case  I  am  afraid  their  number  has  been  exaggerated,  as  is  often  the 
case  in  regard  to  statements  concerning  unfrequented  country.  With  regard 
to  leeches,  I  saw  several  specimens  of  a  small  species,  but  not  a  single  horse- 
leech, a  very  different  record  to  the  country  at  the  foot  of  the  Bulli 
Mountain,  for  instance.  In  my  tent  I  caught  two  mosquitoes,  which  had 
probably  come  up  with  my  baggage.  While  I  do  net  wish  to  generalise 
from  my  own  limited  experience,  1  may  express  the  opinion  that  the  Dorrigo 
is  unusually  free  from  animal  pests. 


The  visitor  who  desires  to  get  to  the  Dorrigo  from  Armidale,  will  find  clean 
and  comfortable  country  hotels  at  Wollomombi  (28  miles),  Guy  Fawkes(50 
miles)  in  the  Snowy  Kange,  and  an  hotel  (Perrett's)  at  Tyringham  (78  miles). 
So  far  we  have  been  journeying  along  the  main  Armidale-Grafton  Bead,  a 
very  good  road  for  the  greater  part,  but  at  Perrett's  we  branch  off.  From . 
the  hotel  we,  for  a  mile  or  two,  travel  along  a  road  as  easy  as  that  of  a  park 
drive,  and  then  we  come  to  a  notorious  bit  of  road  known  as  Perrett's  Pinch. 
The  road  for  a  few  hundred  yards  is  here  simply  the  side  of  a  rather  steep 
hill,  and  every  traveller  is  glad  when  he  is  over  it.  From  thence  the  route,  via 
Bostobrick,  is  mostly  through  rotten  granite,  and  deep  ruts  and  fairly  steep 
pinches  are  common.  Four  miles  from  Perrett's  we  cross  the  Nymboid, 
which  is  often  a  formidable  stream  ;  2  miles  further  on  we  leave  Bostobrick 
head  station  on  our  left;  and  after  6  miles  more  we  come  to  the  Little 
Murray  Eiver,  crossing  which  we  are  in  the  Dorrigo  Forest  Reserve.  After 
a  pleasant  ride  of  a  mile  and  a  half  through  an  undulating  "  plain  "  we  enter 
the  forest  at  the  spot  which  I  have  above  indicated  as  affording  a  lovely  coup 
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d'oeil.  There  is  no  made  road  from  Tyringham  to  the  Dorrigo,  and  travellers 
must  expect  to  rough  it.  The  distance  is,  however,  as  has  already  been 
iodicated,  only  about  16  miles. 

The  Glenfemie  forest  Reserve  is  about  20  miles  north-west  of  the  Dorrigo 
by  road,  and  about  3  miles  from  Tyringham.  Being  so  handy  to  the  Armidale- 
Grafton  Eoad,  the  cedar  in  it  has  been  cut  out  long  since,  but  it  contains  a 
good  deal  of  Colonial  or  Hoop  Pine  (Araucaria),  and  there  is  a  mill  which 
is  almost  exclusively  devoted  to  cutting  pine  from  this  reserve.  This,  I 
believe,  is  the  most  southerly  mill  in  which  this  well-known  pine  is  cut  for 
eommercial  purposes. 

The  Dorrigo  may  also  be  reached  from  the  Clarence,  start  being  made  from 
Grafton,  along  the  Grafton- Armidale  Bead.  The  road  is  vid  Xymboida  and 
Cloud's  Creek,  and  after  crossing  Blick's  Eiver,  one  comes  to  Perrett's 
(Tyringham) ,  and  then  branches  off  along  the  same  road  which  would  be 
teiversed  by  a  traveller  from  Armidale  to  the  Dorrigo.  The  distance 
from  Grafton  to  Perrett's  is  about  75  miles.  The  disadvantage  of  the 
Grafton  route  is  its  greater  length,  especially  in  view  of  the  new 
road  up  the  Dorrigo  Mountain.  The  chief  drawback  to  the  Bellinger  route 
h  the  uncertainty  of  the  bar.  Grafton  is  the  metropolis  of  these  parts,  and 
my  only  regret  is  that  I  could  not  approach  the  Dorrigo  both  by  tho 
Bellinger  and  the  Clarence. 

In  my  next  article  I  hope  to  give  an  account  of  the  plants  I  found  on  the 
Dorrigo  and  adjacent  country,  laying  stress  upon  such  as  are  of  economic 
ralue. 
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Botanical  Notes. 


By  J.  H.  MAIDEN. 


A  Native  Timber  Suitable  for  Tobacco-pipes. 

IS  long  been  known  that  the  timber  of  a  small  tree  which  grows  in  tl 
interior  is  suitable  for  tobacco  pipes.  The  botanical  name  of  this  tree 
ea  leucoptera,  R.Br.,  and  it  belongs  to  the  natural  order  ProteacesB,  wbic 
ides  honeysuckles  (Banksias),  Orevilleag,  and  such  plants.  li 
Lginal  name  is  "  Urj,"  and  because  of  the  prickly  nature  of  its  leaves, 

under  the  name  of  "  pin-bush"  and  "  needle-bush."  Because  goo 
cing  water  used  to  be  obtained  by  the  blacks  by  chopping  its  fleshy  rool 
short  lengths,  and  standing  them  on  end,  it  is  known  as  the  "  watei 
"  though  it  is  by  no  means  the  only  tree  whose  roots  are  employed  fc 
purpose.  Because  of  the  colour  and  general  texture  of  the  wood  it 
m  as  "  beef -wood,"  being  one  of  many  colonial  timbers  which  possee 
appellation.  In  appearance  the  timber  resembles  that  of  a  number  c 
I'sias  and  Hakeas  throughout  the  Colony.  The  appearance  is  not  eaj 
ascribe,  but  timbers  of  the  Proteacea  have  a  figure  which  is  all  the: 

and  which,  when  once  understood,  can  never  be  confused  with  an 
p  group  of  timbers. 

r.  Poroster  Kidston,  of  Hillston,  in  whose  district  a  good  deal  of  tk 
ern  beef -wood  grows,  was  asked  to  report  upon  it,  and  his  interestin 
ment  is  best  given  in  his  own  words  : — "  I  have  seen  no  place  where 
I  quantity  of  it  could  be  got  within  a  small  area,  but  it  is  very  generall 
ibutod  over  the  timbered  parts  of  my  district.  It  is  to  be  found  in  coi 
able  quantities  on  Melrose  and  The  Overflow  Stations,  also  on  Eremerai 
►eroi,  Huabba,  and  TJranaway  Euns.  The  latter  is  in  the  county  c 
land.  .  It  is  the  root  which  has  been  used  for  making  pipes,  so  far  as  m 
rienco  goes.  Being  a  smoker,  I  can  say  confidently  that  it  surpasse 
py,  briar,  or  any  other  pipe  I  have  seen.  It  is  at  best  only  a  large  basl 
Duly  attains  a  maximum  of  9  inches  in  diameter." 
any  a  smoker  in  the  Lachlan  country  regards,  with  feeling  akin  to  pit; 
le  in  other  parts  of  the  Colony  where  the  beef -wood  does  not  grow.  Th 

manufacture  of  home-made  tobacco-pipes  must  be  great,  and  I  have  o 
•al  occasions  been  shown  beef -wood  tobacco-pipes  which  it  was  hard  t 
?e  had  been  made  in  the  bush,  and  with  rough  tools.  I  understand  thj 
rdney  at  least  one  firm  is  engaged  in  the  manufacture  of  pipes  from  thi 
[,  BO  I  hope  that  Australians  who  love  a  pipe  will  consider  the  expedi 

of  giving  this  highly-recommended  wood  a  trial.  The  wood  has  oee 
led  to  me  so  often  and  so  long,  and  by  men  whom  I  take  to  be  judge 
pipe,  that  those  who  try  it  will  probably  be  pleased  with  it.  And  now 
rs  wo  must  look  after  these  little  products  and  little  manufacturer 
>t  ironbark  girders,  huge  turpentine  piles,  box  decking,  and  so  on,  ar 
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all  very  well,  but  in  contemplation  of  the  magnitude  of  the  iDclustries  con- 
nected with  our  hard-wooie,  we  must  not  neglect  the  small  woods  for 
special  manufactures. 

Tobacco-pipes  are  in  various  countries  made  of  various  materials,  as  fancy 
or  necessity  dictates,  but  in  Europe  two  kinds  of  wood  are  of  course  moat 
appreciated  by  connoisseurs,  viz.,  the  cherry  and  the  briar  (Erica  arborea, 
liun.),  a  corruption  of  the  French  Bruyere,  or  tree-heath,  belonging  to  the 
Ericeae,  or  true  Heath  family.  Of  this  small  tree  the  root  is  used  for  pipe- 
making,  and  enormous  Quantities  are  worked  up  in  Tuscany  (ItaW),  in  Vienna, 
and  other  places.  Of  the  beef-wood,  I  have  seen  pipes  made  of  both  the  root- 
stock  and  the  trunk.  The  former  is  probably  the  best,  but  to  what  extent,  only 
smokers  can  say. 

Noxious  Weeds. 

It  is  the  intention  of  the  Botanist  to  deal  systematically  and  thoroughly 
with  the  important  question  of  eradicating  noxious  weeds.  In  order  to  do 
this  satisfactorilj  it  is  absolutely  necessary  to  obtain  authentic  and  wide 
information.  For  this  purpose  a  few  questions  are  appended,  in  the  answering 
of  which  the  Department  feels  confident  of  the  cordial  and  prompt  co-opera- 
tion of  pastoralists,  agriculturists,  and  all  others  who  take  an  interest  in 
land  matters,  and  that  fresh  samples  combining  flowers  and  fruit  (seeds) 
^ill  be  forwarded  with  a  view  to  having  accurate  illustrations  prepared  for 
publication  in  the  Gazette  in  connection  with  the  descriptive  matter  and 
reeommendations  which  it  is  proposed  to  offer  regarding  them. 
Following  are  the  questions :  — 

(I.)  What  are  the  worst  weeds  in  your  district  ?    Write  them  in  order 

of  obnoxiousness  (send  fresh  samples  of  each). 
(2.)  State  the  bad  points  of  the  six  worst  at  least. 
(3.)  Can  you  say  when  any  of  these  weeds  first  made  their  appearance, 

and  now  ? 
(4.)  What  are  the  situations  they  most  frequent?     Are  they  spreading 

much,  either  in  cultivated  or  uncultivated  land  ? 
(5.)  Have  any,  and,  if  so,  what,  steps  been  taken  for  keeping  them 

under  control  or  eradicating  them  ? 

Name, 
Address, 
Occupation  y 

The  Jerusalem  Cherry, 

'^PEcniEKs  of  the  fruit  and  leaves  of  a  plant  sent  to  the  Department  for 
identification,  and  to  ascertain  if  the  fruits  are  poisonous,  have  been  identified 
by  the  Botanist  as  Solatium  pseudocapstcum,  Linn.,  commonly  known  as  the 
Jerusalem  Cherry.  "  The  fruits  are  reputed  poisonous,"  says  Mr.  Maiden,  • 
**but  I  cannot  ascertain  any  case  of  poisoning  by  them.  They  are  so  very 
common  in  Sydney  gardens  that,  if  they  are  really  dangerous,  it  seems 
reasonable  that  one  should  be  able  to  definitely  prove  their  poisonous  nature. 
I  have  had  a  shrub  in  my  garden  for  years,  and  various  people  warned  me 
to  root  it  up  on  account  of  my  little  children.  1  have  invariably  asked  them 
their  grounds  for  saving  it  is  poisonous,  but  the  reply  has  always  been,  '  I 
have  always  thought  it  was  poisonous.'  '*  Should  any  of  our  readers  be  able 
to  give  authentic  information  on  this  point,  it  will  be  gladly  welcomed  and 
published. 
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Phylloxera -resisting  Vines. 


Bt  J.  A.  DKSPEISSIS, 
Consulting  Yiticulturi^t. 


TuE  wild  American  grape-vines  comprise  sereral  tribes  and  numerous 
Yarieties,  which  have  for  the  past  twenty  years  been  extensively  experimented 
with,  especially  in  France,  in  relation  to  their  suitability  as  phylloiera- 
resisling  stocks  for  the  purposes  of  grafting  the  choicer  varieties  ot  European 
grape-vines. 

As  the  result  of  extensive  experiments,  the  few  varieties  of  vines  reviewed 
below  have  been  found  to  answer  the  requirements  of  the  several  surrounding 
conditions  uict  with  in  European  vine-growing  districts,  and  I  would  beg  to 
recommend  that  ^ecds  from  these  varieties  be  introduced  from  the  most 
reliable  sources  available  ;  and,  although  it  is  claimed  phylloxera  is  not  pro- 
])agaled  through  the  medium  of  grape  seeds,  that  on  arrival,  and  to  make 
assurance  d«mbly  certain,  they  should  be  carefully  disinfected  bythedepart- 
nicntnl  officers  by  means  of  carbon-bisulphide  fumes,  and  sown  for  subsequent 
propagation  and  distribution  at  the  Department  of  Porestry's  nurseries  at 
Gosford,  and  also  at  the  farm  at  Wagga  Wagga.  ' 

Perfect  authenticity  of  the  seeds,  and  utmost  precautions  against  anj 
possibility  of  introduction  of  the  phylloxera  even  through  the  seeds,  would,  in 
my  opinion,  be  insured  by  requesting  Mr.  G.  Poex,  the  Director  of  the  Ecole 
Rationale  d' Agriculture  of  Montpellier,  France,  to  collect  and  forward  to  the 
Department,  parcels  of,  say,  10  lb.  each,  of  the  best  sub- varieties  of  Viiis 
rtpan'a,  V,  rupestris,  Solon  iSf  Jork's  Madeira,  and  V^  herlandieri. 

Vitisriparia. — By  general  consent,  the  palm  is  awarded  to  this  vine,  as  a 
phylloxera-resisting  stock,  that  combines  all  the  requisites.  The  wide  area 
of  its  geographical  distributions  in  North  America  has,  however,  created 
local  peculiarities  of  growth,  which  explain  why  it  is  that  some  individual 
importations  from  America  are  in  greater  favour  than  others. 

The  V,  riparta  (sp.  Fab  re)  is  considered  one  of  the  best  of  the  sort. 

Its  chief  points  are: — The  cuttings  strike  easily;  they  take  the  graft 
well.  Numerous  observations  have  demonstrated  the  fact  that  in  tho 
European  vineyards  which  have  been  reconstituted  by  using  it  as  stock 
vines,  the  time  of  bearing  is  singularly  shortened,  while  the  yield  is  more 
abundant  than  in  the  case  of  vines  of  similar  varieties  growing  on  their  own 
roots.  Its  only  shortcoming  is  that,  in  tho  case  of  some  sub-varieties,  the 
stock  is  sometimes  more  slender  in  growth  than  the  vine  it  supports.  la 
purely  calcareous  soils,  like  those  of  the  Cognac  district,  for  instance,  some 
other  varietv,  as,  for  instance,  the  Vitis  herlandieri,  should  be  substituted  for 
it,  as  it  is  alfectcd  by  a  form  of  chlorosis  caused  by  deficient  uouriahment. 
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It  require?  a  soil  fairl j  well  balanced  in  the  Tarious  elements  of  plant-food, 
and  in  tbi;i  respect  will  bo  found  a  great  farourite  in  most  of  the  Australian 
Tine-yards. 

The  SoloniSj  believed  to  be  a  cross  between  F.  riparia,  V,  rupestris,  and 
r.  eandicans. — To  its  first  two  parents  it  owes  its  immunity  to  the  attacks  of 
phjlioiera,  and  to  the  last  its  remarkable  aptitude  for  thriring  in  wet  and 
mirshy  soils  where  most  other  stocks  would  die.  Well  adapted  for  heavy, 
ckjey,  and  wet  soils.  From  its  last  parent  it  derives  a  certain  degree  of 
eusceptibleness  to  anthracnose  or  black  spot,  and  must  receive  suitable 
treatment  for  that  disease. 

A  most  resisting  stock  for  soils  impregnated  with  saline  substances. 

The  cuttings  do  not  strike  so  easily  as  those  of  V.  riparia. 

Yorh's  Madeira, — ^Like  the  well-known  Isabella,  a  cross  of  V,  lahrusca^ 
but  unlike  that  grape-vino  well  known  all  through  Australia,  one  of  the  most 
phjUoxera-resisting  vines  known  ;  may  bo  said  to  be,  as  regards  its  habits  of 
growth,  an  anti-soloniSy  in  so  far  as  it  is  much  in  demand  for  dry,  rubbly 
poils,  where  riparia  would  thrive  poorly.  It  grows,  however,  proportion- 
ately better  in  the  richer  classes  of  soil. 

The  cuttings  strike  well,  but  the  vine  is  a  slow  grower,  although  once 
e.^tablished  and  grafted  it  ensures  regular  and  heavy  crops  of  grapes  for  a 
Tery  long  period  of  time. 

r.  Tupeslris. — Like  the  York's  Madeira,  and  although  not  claiming  any 
close  botanical  relationship  with  it,  is  much  sought  after  for  poor,  barren, 
and  rocky  soils;  does  well  in  sandy  soils  especially;  hence  its  American 
appellations  of  sand's  grape  ;  thrives  where  riparia  would  starve.  Like  the 
lork's  Madeira,  too,  it  is  characterised  by  the  slcTwness,  but  also  by  the 
regularity  and  completeness  of  its  development.  Ro^e  varieties  possessing 
the  widest  leaves  are  found  the  best. 

r.  herlandieri, — This  variety,  lately  introduced  from  America,  is  proving 
the  saviour  of  vinegrowers  on  the  calcareous  soils  of  the  Cognac  aistrict, 
where  hitherto  every  phylloxera-resisting  stocks  tried  had  succumbed  to 
thlorosis. 

I  would  caution  intending  vinegrowers  against  the  use  as  phylloxera- 
resisting  stocks  of  the  Isabella  and  of  the  V,  californica,  as  I  am  aware  the 
name  of  these  vines  are  wrongly  associated  in  these  colonies  with  those  of 
phylloxera-resisting  American  vines,  which  would  prove,  if  tried  by  them,  a 
complete  delusion. 

V.  caJifornica  is  reported  as  a  failure  in  the  attempt  at  reconstituting 
phylloxera-stricken  vineyards.  It  has  been  cultivated  for  a  period  of  over 
ten  years  at  the  Agricultural  School  of  Montpellier,  where  it  was  grown 
from  seeds  sent  by  Mr.  Wetmore,  of  San  Francisco  ;  it  has  always  bhown 
poor  growth;  is  very  susceptible  lo  the  attacks  of  phylloxera  and  to  thoso 
cf  fungoid  diseases,  such  as  the  mildew,  &o.  It  is  also  almost  impossible  to 
grow  it  from  cuttings,  as  I  have  myself  tested  it  last  year  at  Bocky  Mount, 
cot  a  single  one  of  those  I  put  in  having  grown. 

As  vinegrowers  must,  in  a  great  many  cases,  adopt  such  stock  as  are 
waited  for  their  particular  soil,  it  would  be  important  for  them  to  know 
*hich  are  those  most  suited,  and  I  here  transcribe  the  results  of  interesting 
oheerTations  quoted  by  Mr.  H.  Mares  in  his  report  on  the  questions  sub- 
mitted to  the  Minister  for  Agriculture  in  France  for  the  year  1888 : — 

The  table  shows  the  influence  of  good  and  of  indifferent  stocks  on  the 
yield  of  the  same  variety  of  grapes  {Aramon,  8  years  old),  all  grown  under 
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BimiliiT  conditions.    The  observations  extended  over  a  period  of  five  years, 
and  the  results  are  given  in  kilogrammes  for  one  stock  of  vine. 


Siparia . 


Solonis 
Berlandieri 
York's  Madeira 


Sab-vftiiety. 
C  Despalli^res      (good) 
<  De  Las  Sorr^s      „ 
(Br&ziUe  (bad) 


Boots  tbbb  pbom  Phylloxera, 


22  kilos,  750  grammes  )  Shows  the  influence  of 


21 

10 
22 
20 
17 


(70 
620 
866 
150 
607 


igood  or  indifferent  stocks 
of  tic  same  variety. 


Roots  showiko  Siaxs  of  Fhtlloxeba. 


Torques 
Cunningham 
TajJor   ... 
Franklin 
Clinton 
i^lvez 
Elvira    ... 
Black  July 
Ruland(  r 
Clinton  VioUa 


14  kilos,  681  grammes. 


9 
9 
8 
8 
7 
4 
4 
2 
1 


977 
800 
781 
324 
932 
903 
415 
376 
800 


Particulars  of  the  steps  taken  by  the  Department  in  this  connection  will 


rarticulars  or  Ihe  steps  taken  by  the  Uepartment  ; 
be  found  in  "  General  Kotes,"  at  the  end  of  this  Part. 
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Wood  Pavemeijts  ixf  Sydney,  1880-1893. 


Town  Hall,  Sydney,  31  October,  1893. 

To  The  Under  Secrelary,  Department  of  Mines  and  Agriculture, 

"  Forests." 

Sir,— In  compliance  with  your  letter  of  16th  October  inst.,  requesting  me 
to  compile  a  paper  on  the  question  of  wood-paving,  in  order  that  the  copies 
may  be  printed  for  distribution,  1  have  the  honour  to  submit  the  following 
for  your  information. 

The  first  wood  pavement  in  Sydney  was  opened  for  traffic  in  August,  1880 ; 
the  section  treated  was  that  portion  of  King-street  between  G-eorge  and 
Pitt  Streets,  and  was  simply  an  experiment  to  prove  which  class  of  timbers 
was  the  most  effective. 

First  Method. 

Before  going  deeply  into  these  effects  it  is  necessary  to  describe  the 
methods  tnat  were  employed  in  laying  the  foundation  of  concrete  and 
thereupon  the  blocks,  and  perhaps  the  shortest  course  will  be  to  quote  from 
the  specification  the  methods  of  execution,  as  follow : — 

Laying  Concrete  Foundation, --The  ground  to  be  first  well  watered ;  on 
this  lay  a  layer  of  wet  broken  stone,  consisting  of  such  of  the  old  macadam 
aa  may  be  suitable,  any  further  material  to  be  of  approved  hard-stone 
hroken  to  a  two  (2)  inch  gauge  provided  by  the  contractors ;  then  spread  a 
layer  of  cement  mortar  w^ith  a  spade,  and  on  the  mortar  a  second  layer  of 
wet  broken  stone ;  beat  this  upper  layer  into  the  lower  layer  with  beaters 
like  large  spades  (made  with  one  quarter  (})  inch  sheet-iron  about 
twelve  (12)  inches  square,  with  straight  handles).  Another  stratum  of 
mortar,  followed  by  a  third  of  stone  is  then  laid  and  the  beating  process 
continued,  and  so  on  until  the  required  thickness  of  six  (6)  inches  is 
attained.  Then  the  surface  is  first  beaten  and  finished  by  rubbing  with  the 
beaters  to  the  proper  convexity  shown,  the  same  being  left  quite  smooth 
and  regular.  The  mortar  is  to  be  composed  of  three  (3)  parts  by  measure 
of  good  clean  river  gravel,  or  approved  stone  chipping?,  to  one  part  of 
best  Portland  cement.  The  entire  proportion  of  the  concrete  when 
complete  to  be  at  the  rate  of  four  (4)  parts  of  broken  stone  to  three  (3) 
parts  of  gravel  and  one  (1)  part  of  cement.  "When  finished  seven  (7)  days 
are  to  be  allowed  to  enable  the  concrete  to  set  thoroughly,  and  it  must  be 
inspected  and  approved  before  the  blocks  are  set  in  the  work. 

Latfing  Blocks — Joints  for  Rardwood  and  Softwood  Blocks, — These  are 
then  to  be  laid  in  rows  transversely  across  the  street  on  the  concrete  with 
the  ends  of  blocks  butting  close,  each  row  of  blocks  to  be  laid  straight  and 
regular  to  the  proper  convexity  of  the  roadwTty,  and  to  be  spaced  apart  by 
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jtrips  of  well-seasoned  and  durable  wood  two  (2)  inches  deep  and  one  (I] 
nch  thick  in  the  case  o£  hardwood  blocks,  and  one  and  a  half  (li)  inche: 
;hick  where  softwood  blocks  are  used. 

Orouting. — When  a  sufficient  area  is  paved  the  space  between  the  rows  \\ 
to  be  grouted  to  a  height  of  two  and  a  half  (2  J)  inches  above  strips,  with  i 
mxture  of  clean,  sharp,  dry  sand  and  tar,  boiled  sufficiently  to  abstract  tk( 
light  oils;  this  mixture  to  be  made  so  that  it  will  just  run  and  make  i 
thoroughly  solid  joint.  The  remaining  one  and  a  half  (IJ)  inches  to  hi 
lushed  up  to  the  surface  of  the  blocks  with  cement  grout,  composed  of  bes 
Portland  cement,  mixed  with  an  equal  quantity  of  clean  sharp  sand  and  fiiii 
gravel. 

Finished  Surface  of  Hoadway. — When  the  grouting  has  set,  the  whoL 
mrface  of  the  roadway  is  to  be  covered  with  a  layer  of  clean  coarse  sane 
jpread  to  a  thickness  of  three-fourths  (J)  of  an  inch,  and  the  traffic  permittee 
;o  run  over  it. 

Fach  Kind  cf  Wood  Separated. — The  blocks  will  bo  supplied  by  the  Cor 
poration,  and  will  be  of  various  descriptions  of  timber.  The  contractor  wil 
30  required  to  keep  each  kind  of  timber  distinct,  and  lay  them  in  separate 
engths  along  the  street,  as  will  be  directed.  All  the  blocks  are  required  t( 
be  of  thoroughly  sound  well-grown  limber  of  their  various  kinds,  to  be  cu 
from  the  heart  of  the  tree,  and  to  be  well  seasoned  and  free  from  sap 
Before  being  laid  in  the  work  the  blocks  and  spacing-strips  are  to  be  steepet 
u  boiling  tar  for  the  space  of  twenty-four  (24)  hours. 

These  extracts  from  specification,  dated  8th  August,  1880,  are  sufficien 
■or  description  of  wood  pavements  as  then  laid. 

Timbers  Used. — ^The  timbers  used  in  the  work  were  of  the  classes  knowi 
LS  red-gum,  blackbutt,  ash,  box,  baltic,  blue-gum,  brown  pine,  and  cedar. 

Eemovals  and  Renewals, — In  J  anuary,  1885,  about  one-sixth  (J)  of  tb 
ish  timbers  were  removed  add  renewed  with  spotted-gum  and  blackbutt 
ibout  one- tenth  (i^o)  of  box,  one-half  (i)  of  baltic,  one-quarter  (})  o 
)rown-pine,  and  all  the  cedar  blocks  were  removed,  and  blocks  of  blue-gun 
aid.  The  remaining  timbers  were  left  in  the  work,  and  regarded  as  ii 
■airly  good  condition.  At  the  time  of  writing  all  the  old  blocks  have  beei 
emoved  and  the  paving  relaid  with  blocks  of  blackbutt  and  tallow-wood. 

Wear  of  Different  Woods. — The  different  timbers  having  worn  ai 
ollows : — 

Blue-gum iV  of  an  inch  per  annum. 

Mahogany  i        „  „ 

Turpentine  yV        „  „ 

Brush-box  -J-        „  „ 

Spotted  gum       +        »>  » 

Baltic       ...         ..•         •..         ...     iV        II  II 

Colonial  cedar     ..^         iV        »  n 

Blackbutt -aV        „  „ 

Colonial  pine       aV        n  n 

Blue-gum iV        „  „  (about) 

Ked-gum iV        n  » 

Spruce. — A  few  blocks  of  spruce  were  laid  in  King-street,  and  wore  abou 
>De  and  a  quarter  (li)  inches,  buckled  and  warped  to  an  unahapely  fom 
md  split  to  destruction.  This  timber  is  very  light,  evidently  not  suited  fo 
vood-paving,  and  the  City  Council  has  discontinued  its  use  beyond  that  lai< 
n  the  first  pavement  iu  tne  city. 
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Spoited  Oum, — The  wearing  sur&ces  of  the  blocks  of  spotted  gum  from 
King-street  were  thickly  impregnated  with  gravel  and  extraneous  matter, 
causing  an  iiregnlarity  of  surface,  the  sides  of  the  block  in  section  showing 
ft  quick  intention  to  split,  the  top  edges  of  wearing  surfaces  were  frayed 
OTcr  on  each  side  for  about  one  quarter  (})  of  an  inch  in  plan  and  section. 
Spotted  gum  is  a  treacherous  timber  to  deal  with,  inasmuch  that  if  the  tree 
is  not  f  uDy  matured  the  blocks  therefrom,  painted  with  tar,  laid  in  the  work, 
enclosed  air-tight,  sap  is  prevented  from  escaping,  and  its  fermentation  sets 
up  "  dry  rot."  This  nas  occurred  in  many  instances,  and  as  one  block  is 
attacked  dry  rot  spreads  throughout  those  adjacent.  A  sample  block 
showing  this  decay  is  forwarded  herewith. 

HSfrpentine, — The  block  of  turpentine  wore  uniformly,  the  wearing  surfaces 
were  uninjured,  and  the  block  otherwise  sound. 

Bruih'haw. — The  brush-box  did  not  show  itself  to  be  a  sound  timber  for 
fte  purpose  of  wood-paving.  The  grain  indicated  a  likelihood  of  warping 
ind  Duckling.     The  condition  of  timber  may  bo  written  as  good  for  its  class. 

lAnqth. — Another  block  of  this  timber,  laid  with  close  joints,  examined 
after  twenty  (20)  months'  wear,  showed  a  contraction  of  one-eighth  (Jth) 
of  an  inch  in  its  length,  and  wore  at  the  rate  of  one  thirty-third  (aVrd)  of 
an  inch  per  annum.     (Sample  block  forwarded.) 

Colonial  Cedar. — Colonial  cedar  presented  a  spongy-wearing  surface  for  a 
depth  of  one-eighth  (ith)  of  an  inch.     The  block  was  perfectly  sound. 

Black  Butt. — Black  butt  has  worn  eronly  and  regularly,  and  did  not 
approach  a  si  f^  of  decay. 

Colonial  Pine. — Colonial  pine  had  in  several  cases  split  obliquely  across 
section  following  the  grain. 

Bed  Oum, — The  upper  surface  of  red  gum  was  but  little  affected  by  traffic, 
except  that  jarring  caused  the  edges  to  burr  and  overlap.  The  block  was 
well  preserved. 

Blue  Oum. — Blue  gum  showed  a  uniform  wear  similarly  frayed  at  the 
edges,  otherwise  sound  and  not  affected. 

Mahogany, — A  few  blocks  of  mahogany  indicated  a  thoroughly- good  timber, 
eren  in  wide- jointed  pavements.    The  blocks  maintained  original  shape. 

Bdajfing  old  Blocks^  l-inch  Joints. — For  a  time  the  works  were  under 
rimilar  methods,  and  recently  exneriments  have  been  made  by  taking  up  the 
old  wide-jointed  pavements  ana  relaying  blocks  hammered  up  close  on  a 
cushion  of  tarred  screenings  and  dust,  flushing  the  joints  witn  boiling  tar 
and  hot  sand.  The  pavement  so  formed  has  been  heavily  and  quickly 
trarelled  upon  for  about  eight  (8)  months,  and  so  far  the  result  is  good. 
The  blocks  so  relaid  had  worn  from  half  (i)  an  inch  to  two  (2)  inches.  The 
cost  of  the  work  was  about  three  (3)  shillings  per  yard. 

Bedueetl  width  of  Joints. — Upon  these  facts  the  City  Council  considered  ifc 
wise  to  reduce  the  widths  of  the  joints  as  circumstances  and  conditions 
vould  admit,  and  accordingly  I  prepared  a  specification  in  which  it  is 
optional  to  lay  the  work  either  with  close  or  one-quarter  (i)  inch  joints. 
Feehng  satisfied  that  if  wood  pavements  were  laid  in  accordance  therewith, 
I  quote  extracts  (more  particularly  referring  to  the  methods  of  preparing 
the  foundation  and  laying  the  blocks)  as  part  of  this  report : — 
^  Foundation — No,  1  Concrete, — "  1st.  Eiver  gravel  and  coarse  clean  sharp 
mer  sand  in  suitable  and  approved  proportions,  the  aggregate  being  mixed 
at  least  twice  dry  and  twice  wet,  before  being  put  into  barrows.  The  gravel 
aot  to  be  larger  than  two  and  a  half  (2  J)  gauge,  large  pebbles  to  be  discarded 
or  else  broken  smaller.    The  concrete  to  consist  of  one  (1)  cask  of  cement 
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to  twenty-four  (24)  cubic  feet  by  measure  of  gravel  and  sand  as  shall  bo 
directed;  or, 

No,  2  Concrete,— '^^  2nd.  The  aggregate  may  be  composed  of  blue  stone, 
free  from  all  dirt  and  other  materials,  mixed  with  the  dust  and  scrceuings 
obtained  from  crushings  in  the  following  proportions: — To  one  (1)  cask  of 
cement  mix  twenty  (2U)  cubic  feet  of  blue  stone,  broken  from  one  (1)  inch 
to  two  and  a  half  (2^)  inch  gauge,  and  add  fifteen  (16)  cubic  feet  of  fine 
blue  stone  screenings  and  dust,  composed  of  equal  quantities  of  screenings 
not  more  than  five-si xteenths  (iVths)  of  an  inch  gauge,  and  dust  obtained 
from  the  blue  stone  crushings.  No  foreign  material  to  be  introduced,  and 
the  v;hole  of  the  stone  screenings  and  dust  to  be  perfectly  clean  and 
approved  before  use.  The  concrete  to  be  prepared  and  mixed  precisely 
similar  to  what  has  been  previously  specified  tor  in  No.  I  aggregate.  Tho 
concrete  is  to  be  incorporated  wiih  not  too  much  water,  spread,  and  well 
consolidated  by  ramming  to  a  total  thickness  of  six  (0)  inches  to  the  con- 
vexity indicated  on  drawing,  varjing  as  circumstances  may  require  from 
1  in  40  to  1  in  80.  The  concrete  is  worked  up  to  a  fine  smooth  surface  and 
to  the  true  convexity  and  the  levels,  so  as  to  enable  the  fioating,  to  be  as 
thin  as  possible,  and  to  form  a  homogeneous  mass  with  the  body  of  the 
concrete. 

Floating, — "  The  top  is  to  be  finished  off  with  a  thin  floating  or  rendering 
of  fine  stuff  consisting  of  two  (2)  parts  of  coarse  clean  river  eand  free  from 
all  river  gravel  to  one  (I)  part  of  cement,  so  as  to  bring  the  concrete 
to  a  perfectly  smooth  and  uniform  surface  to  receive  the  blocks,  and  finished 
off  to  a  proper  level  and  convexity ;  floating  to  be  gauged  with  not  more 
than  thirteen  (13)  per  cent,  of  water  spread  when  and  how  directed.  The 
work  of  laying  the  concrete  and  floating  is  carried  on  as  speedily  as  possible, 
80  as  to  render  the  entire  mass  compact.  When  finished  at  least  seven  (7) 
days  elapse,  so  that  the  concrete  will  be  thoroughly  set.  During  this  period 
the  floating  is,  if  required,  kept  moist  and  protected  by  means  of  damn  sand 
or  bags  spread  over  its  entire  surface,  to  prevent  its  becoming  dry  or 
damaged  by  the  heat  of  the  sun.  When  this  work  is  completed  and  approved 
the  paving  is  carried  forward  with  vigour.'* 

Expansion  Joint, — *' A  puddle  of  clean  clay,  two  (2)  inches  in  thickness, 
and  to  the  full  depth  of  the  blocks,  is  placed  between  the  kerbs  and  the  wocd- 
paving  throughout  the  whole  extent  of  contract."  This  allows  for  expansion 
that  may  follow  rain  and  climatic  changes. 

Deep  Kerhing. — This  expansion  joint  is  necessary,  because  when  tho 
blocks  swell  the  kerbing  and  flagging  are  likely  to  be  displaced.  The  City 
Council,  to  further  remove  this  action,  has  increased  the  depth  of  the  kerbing 
from  twelve  (12)  to  eighteen  (18)  inches,  thus  the  block  is  pressing,  as  it 
were,  against  tho  middle  third  depth  of  the  kerbing,  and  it  is  not  probable 
that  a  displacement  will  follow;  rather,  however,  that  the  joint  will  be 
forced  up. 

Size  of  Blocks, — ^**  The  entire  area  of  the  street  is  paved  with  wood  blocks 
cut  true  and  square  in  exact  lengths  of  six  (0)  inches  and  thickness  of  about 
three  (3)  inches,  and  varying  in  width  from  six  to  nine  (6  to  9)  inchee, 
which  limit  must  not  be  exceeded  exce])t  in  the  case  of  closures,  when  smaller 
blocks  may  sometimes  be  necessary."  The  blocks  are  laid  on  the  concrete 
foundation  three  rows  longitudinally  against  the  kerbs  throughout.  The 
remainder  of  the  blocks  transversely  or  diagonally  across  the  street  to  form 
an  angle  between  thirty  (30)  degrees  and  forty-five  (45)  degrees  or  as  other- 
wise  directed  to  the  convexity  shown,  the  ends  of  blocks  abutting  against 
rows  parallel  to  kerb  to  be  neatly  cut  so  as  to  form  a  close  and  even  joint. 
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Quarter-ineh  Joints, — In  laying  a  pavement  with  one-quarter  (1)  inch  joints 
the  blocks  are  separated  by  bare  quarter  (i)  inch  battens,  that,  upon 
completion,  joints  will  not  be  of  greater  width  than  one-quarter  (J)  of  an 
inch. 

Smooth  Surface, — The  joints  are,  so  far  as  practicable,  perfectly  regular 
and  uniform,  and  the  blocks  laid  so  as  to  form  a  smooth  and  regular  surface. 
Bows  to  break  Joint, — Each  row  breaks  joint  not  less  than  two  (2)  inches 
vith  half  blocks  properly  sawn  (not  split)  closing  against  longitudinal  rows, 
the  spaces  between  the  rows  to  be  regulated  by  means  of  planed  batten 
strips  bare  one-quarter  (i)  of  an  inch  thick,  to  be  drawn  as  each  space  is 
grouted,  every  care  is  taken  to  prevent  the  regular  distances  of  the  rows 
being  altered  whilst  ramming. 

Depth  of  Gutters, — The  depth  of  gutters  is  regulated  by  circumstances, 
geneially  6  inches  below  the  top  of  the  kerb,  except  where  a  change  is 
adrisable  at  intersections  and  other  places  to  ensure  proper  surface  drainage. 
Diagonal  Pavements  at  Intersections, — At  intersections  of  streets  or  other- 
wise the  blocks  are  sometimes  laid  diagonally,  as  before  described.  In  such 
places  where  the  blocks  require  it,  they  are  neatly  sawn  so  as  to  mitre  closely 
at  angles,  and  in  all  such  cases  meeting  faces  of  blocks  are  well  tarred  or 
coated  with  wood-preserving  oil. 

Close  Joints  plugged  up. — In  pavements  with  close  joints  the  blocks  are 
dipped  in  or  painted  with  boiling  pitch  and  tar  mixed  in  pioper  proportions 
and  plugged  up  as  close  as  possible. 

Top-dressing, — The  top-dressing  consists  of  tarred  pea  gravel  (free  from 
dust),  hard  and  not  easily  crushed.  To  gravel  is  added  sufficient  sand,  pre- 
pared as  for  grouting,  to  cause  it  to  bind  and  form  a  firm  surface  for  the 
pavement. 

Grouting. — In  grouting  the  blocks  are  firmly  fixed  in  position  by  pouring 
in  coal-tar  pitch  mixed  with  fine  grit  to  a  depth  of  at  least  one  (I)  inch 
aboTe  the  bottom  of  the  blocks.  The  coal-tar  pitch  is  melted  in  suitable 
cauldrons  to  just  such  a  consistency  that  will  cause  it  to  set  when  cold  as 
"  medium  pitch."  AVhen  this  is  set  the  remainder  of  the  joint  is  flushed  up 
level  with  the  surface  of  the  blocks,  with  a  grouting  of  tar,  pitch,  and  clean, 
ccarse,  sharp,  river  sand  (pea  gravel  of  approved  size  is  not  objected  to), 
mixed  in  such  proportions  as  will  admit  of  the  agglomeration  firmly  setting 
within  the  joints. 

Tar  and  Fitch  boiled, — The  tar  and  pitch  is  mixed  well  boiled,  added  to 
tiioroughly  heated  and  dry  sand.  The  sand  (and  gravel  if  any  be  used)  is 
heated  in  suitable  warming  pans. 

Grouting  Oaulked. — The  grouting  is  rammed  and  crammed  into  the  joints 
until  it  is  thoroughly  solid  for  the  whole  depth  of  the  blocks,  thoroughly 
caulked  with  proper  irons,  and  finished  on  with  smoothing  irons.  On 
completion  of  the  grouting  the  travelling  surface  receives  a  thorough  coating 
pf  well-boiled  tar  sprinkled  with  coarse  sharp  river  sand  and  pea  gravel,  or 
else  fine  blue  stone  screenings  and  tar.  Where  the  paving  is  laid  with 
butt  joints  it  is  similarly  treated  before  the  pea  gravel  is  spread. 

Joints  Water-tight. — The  tar  and  sand  is  well  swept  into  all  the  interstices 
and  sides  and  ends  of  the  blocks  so  that  the  joints  ar^  rendered  thot^oughly 
water-tight. 

Paint  or  Dip  Blocks, — Ends  or  butt  joints  of  blocks,  as  also  the  sides  and 
bottoms,  to  receive  a  coating  of  tar  laid  on  hot,  either  by  dipping  or  by  well 
painting  with  a  brush,  otherwise  coated  with  wood-preserving  oil.  In  my 
report  upon  city  works  carried  out  during  1892  I  have  gone  carefully  into 
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0se-eieYenth  of  an  iocli  per  annum  under  fairly  fast,  hearj,  and  continual 
txaffic.    Under  the  same  conditions  blue  gum  may  be  taken  as  one-eighth  of 
an  inch  per  annum.    Block  B. — This  block  is  evidently  so  much  worn, 
because  it  seems  to  have  been  driven  by  the  traffic  through  the  floating,  and 
by  indentations  ranging  from  i-inch  to  1  inch  on  its  base  was  bearing  on  the 
concrete.    Block  C. — This  block,  although  only  showing  a  wear  of  about 
i-inch  (the  block  being  9  inches  long  at  the  top),  was  decayed  for  a  depth 
of  at  least  i-inch  at  the  sides.     I  can  only  account  for  this  decay  by  the 
absorption  of  water  and  extrltneous  matters  which  from  time  to  time  wero 
collected  between  the  joints  to  tho  said  depth  or  perhaps  more.     I  have  no 
doubt  that  all  timber  laid  upon  roadways  subjected  to  similar  action  would 
be  in  a  similar  state,  if  not  worn  to  the  extent  herein  stated.    In  the  works 
referred  to  in  Pitt-street,  the  blocks  were  laid  with  J-inch  with  boiling  pitch 
poured  in  for  a  depth  of  1  inch,  then  grouted  with  screenings  and  hot  tar 
well  caulked.     In  Castlereagh-strect  the  blocks  were  sioaply  dipped  in  hot 
tar,  then  laid  and  plugged  close  up  to  form  a  slape  joint.     The  other  blocks 
were  laid  with  ^--inch  joints  at  an  angle  of  45  degrees  across  the  carriageway. 
The  examples  quoted  may  be  taken  ns  the  extremes  and  means.     These 
figures  enable  mo  to  give  the  wear  of  different  classes  of  timbers,  and  it  is 
decidedly  in  favour  of  blackbutt  and  tallowwood.     For  example,  take  tho 
blocks  of  Castlereagh-street  and  calculate  that  Castlereagh-street  has  a  ()4i- 
feet  carriageway,  being  the  same  width  as  George-street,  and  then  again, 
inversely  take  (Jeorge- street  as  being  the  same  width  as  Castlereagh-steeet, 
subjected  to  the  same  quantity  and  character  of  traffic,  we  will  have  then 
a  wear  of  4Vth  of  an  inch  per  annum,  and  taking  George-street  to  be  the 
same  width  as  Castlereagh-street,  instead  of  having  the  wear  of  i\th  of  an 
inch  per  annum,  the  wear  would  be  ith  of  an  inch  per  annum,  therefore 
wood-paving  laid,  all  things  being  equal,  save  the  width  of  joint,  we  have 
the  I -inch  jointed  pavement  compared  with  the  close  jointed  pavement  as 
9th  is  to  A-tb,  or  approximately  the  life  of  the  close  joint  pavement  is  about 
five  times  that  of  the  i-inch  ]oint.     This  computation  is  based  upon  the 
blocks  J,  K,  and  l.     For  another  example  we  may  compare  the  wear  of  the 
i-inch  with  the  1-inch  joint,  for  this  purpose  I  take  example  o  and  n  (tallow 
wood  and  blackbutt  respectively)  and  compared  with  the  mean  wear  of  a,  b, 
B,  X,  and  F.     Take  the  average,  and  upon  the  assumption  as  the  iirst  calcu- 
lation, the  blocks  would  wear  about  one  quarter  of  an  inch  per  annum,  if 
laid  \n  a  36- feet  roadway,  quantity  and  character  of  traffic  being  equal. 
Taking  case  j,  and  comparing  to  the  average  in  question,  the  wear  per  annum 
would  be  as  2V  is  to  -g^o".     Upon  these  figures  the  most  suitable  woods  and 
best  methods  can  be  judged,  the  closer  the  joint  the  better  the  work  if  laid 
with  tallowwood  or  olackbutt.     My  experience  of  spotted  gum  leads  me  to 
advise  that  the  use  of  this  wood  be  discontinued."    Blocks  of  tallowwood 
and  blackbutt  laid  with  close  joints  showed  wear  during  five  (5)  years  of 
about  one  tenth  (iV)  of  an  inch  or  at  the  rate  of  one  fiftieth  (^V)  of  an  inch 
per  annum.     The  average  number  of  vehicles  quicklv  and  slowly  trayellin^ 
over  the  streets  from  which  the  blocks  have  been  taKen  is  one  hundred  and 
C9^ty-8ix  (186)  per  hour,  and  being  mindful  of  the  narrowness  of  our  road- 
ways, it  will  be  easy  to  arrive  at  a  judgment  of  the  durability  of  the  different 
tebers  dealt  with* 

Summary* 

^  iint  pavement  and  widiks  of  Joint — In  the  first  pavement  the  width  of 
]<Riit  was  one  (1)  inch,  this  was  subsequently  and  during  a  period  of  six  (6) 
years  r^aced  to  three-eighths  (f)  of  an  inch,  for  by  experience  it  became 
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apparent  that  the  wide  joint  caused  noise  and  slipperiness,  and  the  action  of 
the  traffic  bevelled  and  rounded  edges  of  blocks  to  such  an  extent  as  to 
aggravate  the  two  evils  named.  In  1887  complaints  thereupon  were 
numerous  and  of  daily  occurrence,  hence  many  propositions  to  experiment 
in  laying  of  wood  blocks  (by  methods  that  had  been  patented  before  being 
submitted),  none  of  which  were  however  considered. 

Experiments. — During  the  early  part  of  1888  the  width  of  the  joint  was 
further  reduced  to  a  bare  quarter  (i)  of  an  inch  when  grouted  and  thoroughly 
rammed,  and,  with  a  view  of  obtaining  the  best  possible  results  in  the  paving 
of  George-street  North,  provision  was  made  for  four  different  methods  of 
laying  and  pouting  the  blocks. 

Three-eighths  Joint. — Ist.  The  fths  joint  grouted  with  pitch  screenings 
and  tar. 

Butt  Joints, — 2nd.  The  blocks  were  laid  with  butt  joints  dipped  in  tar 
and  hammered  up  close,  and  afterwards  flushed  up  by  sweeping  boiling  tar 
and  Nepean  Eiver  sand. 

Tarred  Felt, — 3rd.  The  blocks  were  laid  en  a  roofing  of  tarred  felt  jointed 
with  strips  of  the  same  material  and  hammered  close  up. 

Sand  and  Tar, — 4th.  Three-eighths  (J)  joints  grouted  with  Nepean  sand, 
tar,  and  pitch. 

Slipper incss  overcome. — This  work  was  completed  6th  July,  1888,  and  sipce 
that  time  in  travelling  thereon  the  noise  is  greatly  reduced,  and  slipperinesa 
is  removed  by  the  spreading  of  sand,  which  upon  wood  pavements  becomes 
necessary  on  "  greasy  days,"  irrespective  of  width  of  joints. 

Best  pavement. — All  things  being  equal,  the  most  satisfactory  is  that  laid 
without  grout  in  the  manner  following : — The  blocks  painted  on  all  surfaces 
with  hot  tar  or  wood-preserving  oil  (preferably  with  both),  and  stacked  for 
at  least  four  hours  before  being  laid  m  tho  work.  Every  twelfth  (I2th)  row 
hammered  up  close  (a  plank  twelve  (12)  feet  long,  six  (6)  inches  deep,  and 
two  (2)  inches  thick,  being  use!  as  a  beating  surface.  Upon  completion  of 
a  length  of  one  (1)  chain,  the  surface  well  swept  with  hot  tar,  sprinkled 
with  hot  sand,  and  again  with  tar,  sufficient  quantity  being  used  to  form  a 
plastic  paste,  with  which  the  spaces  between  the  blocks  were  thoroughly 
flushed  up.  If  wood-preserving  oil  be  used,  tho  joints  are  flushed  up  with 
cement  and  river  sand  mixed  in  the  proportion  of  two  (2)  of  sar.d  to  one 
(1)  of  cement.  Three  (3)  months'  wear  upon  this  section  caused  tho  joints 
to  gape  and  to  loosen  slightly. 

Remedy  for  Gaping  Joints. — To  remedy  these  defects  the  blocks  were  well 
watered,  when  fairly  dry  again  the  joints  flushed  up  with  sand  and  tar  as 
before  described,  since  which  the  pavement,  even  though  it  has  been  subjected 
to  most  variable  influences,  has  maintained  a  most  satisfactory  condition. 

Pavement  diagonally  across  Boadicay, — The  work  in  Castlereagh-street, 
from  Hunter-street  to  Liverpool-street  (fifty-eight  (68)  chains),  afforded 
opportunity  for  further  expenment,  and  for  a  length  of  eight  (8)  chains, 
the  blocks  were  laid  at  an  angle  of  forty-five  (45)  degrees  to  the  kerb,  by 
which  a  wheel  in  its  revolution  is  on  at  least  two  (2)  rows  of  blocks,  the 
noise  occasioned  by  the  jarring  over  the  joint  is  thus  very  much  reduced. 

Close  Joints  Convexity, — In  the  same  street  a  butt-jointed  pavement  was 
laid  for  a  length  of  seven  (7)  chains,  with  a  gradient  of  one  in  sixty- five  (L 
in  65)  and  a  convexity  of  one  in  sixty  (I  in  60).  In  my  opinion,  where  tho 
gradient  does  not  exceed  one  in  thirty  (1  in  80),  butt-jointea  pavements  may 
be  laid  with  advantage ;  in  such  cases  the  convexity  might  also  be  reduced 
to  one  in  eighty  (I  in  80)« 


Digitized  by 


Google 


Wood  Pavementa  in  Sydney,  1880-98.  2a7 


ExpamioH. — In  ttig  sectioa  to  proride  for  the  expansion  of  the  blocks  a 
seam  of  sand,  one  and  a  half  (l))  inches  wide,  was  laid  on  oach  side  of  the 
roadwaj,  between  the  kerb  and  the  blocks. 

Efeet  of  Traffic. — The  pavement  has  been  iravelled  upon  for  about  fire 
(5)  years,  and  has  not  yet  required  any  repairs  or  treatment. 

Glasses  of  Timber, — The  woods  used  in  these  works  were  of  the  classes 
known  as  blackbntt,  blue  gum,  spotted  gum,  and  tallowwood. 

Wood  and  Macadam, — ^Traffic  upon  a  closelv-jointed  pavement  does  not 
cause  as  much  noise  as  that  upon  a  macadamised  road,  and  in  anticipation 
of  slipperiness  it  is  reasonable  to  suppose  that  it  would  be  overcome  by 
Bmilar  treatment  as  the  wider-jointed  pavement. 

Use  of  old  blocks, — During  the  years  1897  and  1888  portions  of  the  areas 
wood-paved  with  the  wide  joint  were  repaved  with  blocks  laid  with  narrower 
joints,  llie  old  blocks  obtained  from  tnese  areas  utilised  in  the  paving  of 
lanes  and  narrow  ways  adjacent  to  wood-paved  thoroughfares,  the  founda- 
tions being  prepared  with  the  best  material  obtained  from  the  excavation  of 
the  former  roadwav  bedded  on  a  layer  of  sand  three  (3)  inches  in  thickness, 
joints  grouted  with  sand  and  tar.     This  is  a  profitable  use  for  old  blocks. 

S'eepest  qradient, — ^The  steepest  gradient  paved  is  one  in  thirteen  (1  in  13), 
and  for  a  length  of  about  one  (1)  chain  the  greatest  width  of  roadway  is 
275  feet,  in  portion  of  which  there  is  also  the  greatest  cross-fall,  one  in 
seventeen  (I  in  17),  necessitated  to  conform  with  tramway  construction. 

Wood  and  Stone. — In  the  earlier  days  of  wood-paved  roadways  in  Sydney 
it  was  customary  to  lay  blue  stone  cube  setts  on  a  bed  of  sand,  spread  over 
a  foundation  of  concrete  at  the  intersection  of  streets,  but  after  three  or 
four  years'  wear  it  was  found  necessary,  for  the  safety  of  the  traflBc,  to 
remove  the  setts  and  pave  with  wood  blocks.  This  afforded  an  opportunity 
for  comparing  the  wear  of  blue  stone  cubes  with  that  of  wood  blocks. 

Rate  of  wear,  B,S.  Cube  Setts, — A  careful  examination  of  the  cubes  re- 
moTed  from  intersections,  after  having  been  subjected  to  traffic  for  various 
periods  from  five  (5)  years  upwards,  an  average  wear  of  one  (1)  inch  per  annum 
▼as  shown,  while  wood  blocks  removed  from  Pitt-street,  between  King  and 
Hunter  Streets,  opened  for  traffic  during  July,  1881,  showed  wear  at  the 
»te  of  one-sixteenth  (iV)  of  an  inch  per  annum,  while  blocks  laid  with 
butt  joints  showed  wear  at  the  rate  of  one-fiftieth  (i)  of  an  inch  per  annum. 

Timbers. — ^These  rates  are  given  upon  general  average,  and  the  woods  were 
of  the  classes  known  as  blackbutt,  tallow  wood,  and  blue  gum. 

I^fi  of  wood  pavement, — Upon  these  results,  making  full  allowance  for 
depreciation  and  contingencies,  the  minimum  life  of  wood  pavements,  as  at 
present  laid,  may  be  safely  considered  as  about  sixteen  (16)  years,  or  from 
three  (3)  to  four  (4)  times  that  of  cube  setts,  while  tho  maximum  life  may 
prove  to  be  of  about  fifty  (50)  years,  provided  that  the  blocks  were  of 
thoroughly  sound  timber. 

flushing  Wood  pavements. — By  the  courtesy  of  the  "Water  and  Sewerage 
Board,  the  City  Council  is  permitted  to  flush  all  the  pavements  by  stand  pipe 
wd  hcwie  service.  By  this  means, allowing  for  all  circumstances  in  operation  as 
travelling,  time  taken  in  affixing  stand-pipes  to  hydrants,  and  the  contiguity 
of  the  respective  areas  to  be  watered,  I  have  calculated  that  the  whole  area, 
'^ood-paved,  could  be  thoroughly  flushed,  swept  and  cleaned  by  twenty  (20) 
men  in  eight  (8)  hours.     I  am  doubtful  about  the  effects  of  flushing  wood- 

Cved  roadways,  its  chief  advantage  being  ease  of  cleaning.     On  the  other 
Qd,  in  Sydney  streets  buildings  having  been  built  much  higher  than  tho 
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idth  of  the  roadways,  the  sun's  rays  are  not  effective  in  drying  the  blocks, 
mseqnently  there  is  a  dampness  and  humidity  that  in  some  cases  hare  set 
p  a  decay. 

Climatic  influence, — The  climate  of  the  Colony  is  not  so  favourable  as  that 
'  other  lands  in  assisting  the  preservation  of  timber.  Here  we  are  sub- 
cted  to  long  spells  of  hot,  dry  weather,  followed  by  heavy  rains,  and  at 
mes  great  falls  m  the  temperature  take  place.  These  circumstances  must 
ivo  a  prejudicial  effect  on  timber,  and  have  no  doubt  that  in  more  moist 
id  even  climates  our  colonial  timbers  would  have  better  advantages. 
Writing  generally  upon  these  operations  as  affecting  all  wood  pavements — 
*st,  in  case  of  wide  joints,  the  grouting  was  scoured  out  to  depths  varying 
om  half-an-inch  to  2 J  inches.  The  blocks  loosened  aud  rocked  under 
affic.  The  narrow  joints  were  not  thus  affected,  but  the  soakage  between 
ic  blocks  seemed  to  soften  the  surfaces  and  round  the  edges  to  such  a 
jgree  as  would  probably  shorten  the  life  of  the  pavement.  A  pavement 
'operly  laid,  that  is  with  close  joints,  can  be  well  cleaned  and  easily  main- 
ined  by  a  judicious  watering  (not  flushing)  and  simultaneously  sweeping. 
Co$t  of  blocks. — Blocks  for  these  works  were  supplied  under  special  con- 
act,  and  the  prices  per  thousand  varied  from  six  pound  fifteen  shillings 
id  sixpence  (£0  15s.  6d.)  to  nine  pound  seven  shillings  (£9  78.) 
Cost  of  wood  paving. — The  cost  of  wood-paving,  including  excavation,  &c., 
tries  from  about  twenty  shillings  to  twenty-five  shillings  (208.  to  25s.)  per 
ird,  according  as  the  convexity  in  the  roadway  may  necessitate  more  or 
ss  excavation. 

Pavement  with  cement  grout. — In  conclusion  I  am  not  favourably  impressed 
ith  the  result  of  cement  grouting  ;  but  where  same  is  employed  the  blocks 
iould  be  separated  with  three-eighths  {^)  studs,  so  as  to  form  a  triangular 
)ldfast  before  filling  in  with  cement  grout.  Taking  one-quarter  (})  inch 
'  three-eighths  (^)  inch  space  as  a  case  for  treatment,  it  seems  to  me  that 
ther  is  not  sufficiently  wide  to  give  a  strong  body  of  grouting,  and  more- 
er  in  hot  weather  there  is  danger  of  the  mixture  becoming  weakened 
iring  operation.  I  am  therefore  diffident  in  qualifying  this  as  one  of  the 
»st  methods  of  wood  paving,  and  if  it  be  employed  the  blocks  should  be 
oroughly  coated  with  wood-preserving  oil,  so  that  any  deleterious  effect  of 
e  cement  upon  the  timbers  will  be  neutralised.  Such  a  pavement  is  likely 
require  constant  attention  in  all  changes  of  season. 

Best  form  of  pavement. — The  best  form  of  pavements  where  gradients  will 
Imit,  is  certainly  that  with  close  joints,  and  I  believe  that  any  of  the 
llowing  timbers  would  suit  admirably  for  so  paving  roadways  :  Blue  gum, 
d  gum,  blackbutt,  tallow-wood,  mahogany,  and  turpentine. 
Soft  woodSf  close  joints — I  am  also  inclined  to  think  that  softer  timbers 
id  in  this  manner  would  give  good  results,  and  shall  at  the  first  oppor- 
nity  put  them  to  the  teet.  I  have  endeavoured  herein  to  embrace  all 
formation  that,  in  my  opinion,  is  required  to  meet  the  purposei  of  your 
quiry,  and  if  I  have  omitted  any  1  shall  be  honored  with  the  privilege  to 
ipply.  Trusting  that  that  contained  herein  will  meet  the  purposes  intended. 

I  have,  &c., 

R.  W.  EICHAEDS, 
Assoc.  M.  Inst.  C.E ,  M.M.  &  C.E.,  City  Surveyor. 
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Contributions  to  an  Economic  Ki]owledge  of 
Australian  Rusts  {Uredinece). 

N.  A.  COBB. 


CIIAPTEE  X. 
Improving  Wheat  by  Selection. 

"We have  shown  how  to  produce  a  cross-bred  wheat,  and  have  called  attention 
in  a  pointed  manner  to  the  characteristics  of  the  varieties  of  wheat,  as  we  now 
find  them.  We  have  shown  how  an  experimental  wheat  plot  should  be  pre- 
pared, planted,  and  cared  for.  Let  us  now  imagine  the  crop  to  stand  before 
us,  and  proceed  to  consider  how  wheat  may  bo  improved  by  selection,  for  be 
it  remembered  that  it  is  always  by  selection  that  wheat  is  ultimately  improved, 
and  that  upon  the  degree  of  skill  ehuwn  in  selecting,  depends  the  amount  of 
improvemsnt  we  make.  Cross  never  so  skilfully,  and  then  select  badly,  and 
ibe  result  will  be  unsatisfactory.  To  make  a  cross  requires  some  degree 
of  skill  with  the  hands,  and  good  judgment  as  to  the  kind  of  cross  it  is 
desirable  to  make.     Selection  requires  qualities  of  a  far  higher  order. 

^heat  is  grown  in  such  a  variety  of  wajs,  harvested  and  prepared  for  the 
oirket  with  such  a  variety  of  implement?,  put  to  such  a  variety  of  uses, 
gromid  in  such  a  variety  of  mills,  that  selection  becomes  the  result  of  a  very 
complicated  set  of  factors. 

In  this  work  we  would  very  willingly  avoid  tho  consideration  of  these 
mnncrous  factors,  but  wo  cannot.  The  problem  before  us,  namely,  that  of 
lancing  as  much  as  possible  the  loss  due  to  rust,  is  too  closely  connected 
with  them  to  permit  us  to  ignore  them.  In  fact  the  reader  will  see  as  he 
goes  on  that  it  is  these  very  factors  that  have  more  to  do  with  our  problem 
than  any  others. 

The  experimental  wheat-plot  stands  before  us,  presenting  a  large  number 
of  varieties  of  wheat.  Each  variety  is  composed  of  plants  nearly  alike,  but 
»ti]l  no  two  are  exactly  alike.  Among  all  the  plants  in  the  plot  there  is  one 
that  is  bef^t.  How  shall  we  find  it  ?  If  wo  can  but  find  it,  and  sow  its  seed, 
we  shall  introduce  on  our  farm  a  sort  of  wheat  that  will  yield  us  larger 
<^Tops,  give  us  better  incomes,  and  help  to  reduce  the  price  of  the  world's 
daily  bread.  Surely  this  is  a  grand  problem  to  set  ourselves  to  solve,  one 
worthy  of  our  best  efforts ! 

In  order  to  find  and  select  the  soit  of  wheat-plant,  which,  on  the  whole,  is 
the  best  for  us  to  grow,  we  must  cmsider  every  factor  in  the  growing,  and  in 
the  manufacture  into  food-stuff.     We  must  consider  which  plants  suffer  least 

Note.-  The  fact  that  few  of  the  laws  that  govern  the  result  of  a  wheat-cross  have  been 
disorered,  render  good  results  larsely  a  matter  of  chance.  The  best  compensation  for 
t^is  disadvantage  is  the  makina  of  a  large  number  of  crosses.  Out  of  a  large  number 
some  good  results  are  sure  to  follow. 
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from  rust,  and  of  such  whicli  yield  the  largest  quantity  of  good  grain.  "We 
have  already  given  a  scale  by  which  the  amount  of  rust  on  a  given  plant  may 
be  noted  down  for  comparison  with  that  found  on  other  plants.  Tbe  scale 
we  believe  to  be  by  far  the  best  yet  contrived,  and  the  only  one  with  a 
definite  basis,  namely  the  area  on  the  surface  of  the  plant  which  the  rust  has 
succeeded  in  covering.  Our  5  per  cent,  means  that  the  rust  has  covered  5 
per  cent.,  or  one-twentieth  of  the  area  of  the  plant  or  part  examined.  Our 
10  per  cent,  means  that  the  rust  has  coverea  10  per  cent,  or  one-tenth  of 
the  surface,  and  so  on.  Our  scale  is  accurate,  scientific.  It  is  at  the  same 
time  simple  and  easy  of  application.  The  method  of  application  has  been 
already  described.  It  may  be  well  to  add  that  it  is  equally  applicable  to 
sheaths  and  straw.  This  is  not  so  readily  understood,  but  is  clear  at  once 
when  we  state  that  the  width  of  the  unrolled  sheath  or  straw  is  the  same  as, 
or  corresponds  with,  that  of  the  flag  or  blade. 

The  plants  to  be  first  selected  are  those  most  free  from  rust.  If  the 
experimental  plot  has  been  made  as  directed  in  the  chapter  on  experimental 
wheat-plots,  that  is  to  say,  with  every  other  drill  a  very  rust-liable  sort  such 
as  Golden  Drop,  we  may  be  reasonably  sure  that  the  plants  most  free  from 
rust  are  those  navin^  rust-resistant,  or  rust-escaping  properties.  But  it  must 
never  be  forgotten  that  we  cannot  be  absolutely  certain  of  this.  It  may  be 
that  for  some  reason  we  do  not  know,  a  particular  plant  may  escape  being 
rusted,  and  yet  possess  no  great  power  to  resist  rust.  There  is  no  more 
practical  plan  for  guarding  against  this  uncertainty  than  that  we  have 
advocated  of  sowing  every  other  drill  with  a  rust-liable  sort. 

At  this  point  attention  should  be  directed  to  the  fact  that  some  plants  have 
a  power  to  endure  rust.  It  will  be  remembered  that  we  proposed  the  terms 
rust-proof,  rust-resistant,  and  rust-escaping,  as  descriptive  ot*  different  kinds 
of  wheat.  To  these  three  might  be  added  a  fourth,  rust -enduring,  A  rust- 
enduring  wheat  is  one  which,  though  liable  to  rust,  is  able,  notwithstanding 
the  attack  of  the  rust,  to  mature  a  fair  crop  of  grain  under  ordinary  circum- 
stances. This  term  has  a  more  limited  and  less  certain  application  than  the 
other  three,  but  will  nevertheless  be  found  useful. 

The  close-reasoning  reader  may  at  this  point  remark  that  after  all,  then, 
the  selecting  of  least-rusted  plants  is  superfluous,  since  8omc  that  are  rusted 
may,  in  spite  of  rust,  yield  better  than  tnose  not  rusted,  being  rust-endurerB, 
and  this  remark  would  be  pertinent  were  it  not  for  the  fact  that  rust-enduring 
wheats  are,  to  say  the  least,  uncommon,  and  that  furthermore  we  know  at 
best  very  little  concerning  them. 

As  to  the  time  of  the  year  at  which  to  make  observations  on  rustiness, 
it  may  be  said  that  the  time  when  the  crop  has  begun  to  turn,  and  after  the 
nature  of  the  yield  is  no  longer  uncertain,  is  the  best ;  but  for  reasons  to  be 
given  later  on,  the  amount  of  rust  at  all  seasons  is  worthy  of  observation. 

Having  found  and  marked  the  least-rusted  plants,  we  allow  them  to 
mature  their  grain  thoroughly,  meanwhile  noting  how  the  plants  behave  in 
respect  to  the  weather.  These  considerations  are  very  important,  as  will  be 
understood  at  once  when  we  point  out  that  the  weather  may  succeed  in  so 
breaking  down  a  wheat  as  to  cause  loss  in  harvesting  or  cause  it  to  shell  ^o 
freely  as  to  reduce  the  yield.  When  the  grain  is  ripe  the  relative  earlines« 
and  yield  of  the  various  plants  is  ascertained,  also  the  nature  of  their  growth 
as  related  to  harvesting  machinery  as  well  as  the  quality  of  their  grain. 

It  will  be  seen  from  the  foregoing  brief  outline  what  a  large  number  of 
things  have  to  be  considered  before  deciding  on  the  best  wheat.  Let  us  now 
make  a  table  of  the  various  points  to  consider,  and  then  treat  each  point  in 
detail. 
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I— Se/^ting  plants  free  from  rust  or  nearly  so : — 

1.  Bust  on  the  flag. 

2.  Bust  on  the  sheath. 

3.  Bust  on  the  stalk. 

4.  Bust  on  the  ear. 

E— Selecting  plants  for  pTolificness : — 

5.  Stooling ;  number  of  heads. 

6.  Sterile  spikelets. 

7.  No  of  grains  in  a  spikelet. 

m— Selecting  for  shape  of  grain : — 

8.  Long  grain. 

9.  Pointed  grain. 

10.  Bound  grain. 

11.  Shallow  crease. 

12.  Small  grain. 

13.  Small  brush. 

14.  Thick  bran  or  thin  bran. 

IT.— Selecting  plants  that  hold  their  grain  up  to  be  harvested : — 

15.  Weak  straw. 

16.  Plexible  straw. 

17.  StifE  straw. 

18.  Brittle  straw. 

19.  Long  and  short  straw. 

20.  Beards,  at  least  at  the  end. 

21.  Shelling  on  account  of  weak  chaff. 

22.  Shelling  on  account  of  brittle  chaff. 

23.  Shelling  on  account  of  loose  heads. 

24.  Shelling  on  account  of  leaning  or  pendulous  heads. 

25.  Tarieties  with  a  red  chaff. 

T.—Selecting  early,  midseason,  or  late  wheat : — 

26.  Earliness  and  tough  cuticle. 

27.  Earliness  and  great  p;IaucouBness.  « 

28.  Earliness  and  small  foliage. 

29.  Earliness  and  weak  straw. 

TL— 30.  Selecting  plants    for  shortness    of    time    between  earing   (not 
flowering)  and  ripening. 

Tn.— 31.  Selecting  plants  for  narrow  erect  foliage. 

nn. — 32.  Selecting  plants  for  toughness  of  foliage. 

H.— 33.  Selecting  plants  for  glaucousness. 

X.— 34.  Selecting  plants  for  hairiness. 

XL— Selecting  shapely  plants  :— 

85.  Heads  all  at  one  height. 

36.  Heads  ripening  all  at  the  same  time. 

Onr  table  gives  thirty-six  points  to  consider.     We  shall  take  these  in 
^nccessiony  and  devote  a  short  paragraph  to  each. 

c 
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I. — SELECTiNa  Plants  feee  fbok  Eust  oe  iteaelt  so. 

Under  this  head  it  is  to  be  noted  that  wheat  with  a  purple  straw  is 
almost  universally  more  liable  to  rust.  The  so-called  purple-straws  are  all 
very  rust  liable.  Even  among  wheats  that  are  more  or  less  resistant  to  rust, 
as  for  instance  the  Fife  wheats,  those  showing  a  tendency  to  purple  straw 
are  more  liable  to  rust  than  those  not  showing  that  tendency.  Tne  Fifes, 
as  a  rule,  have  whitish  or  yellowish  straw  ;  if,  however,  a  single  plant  or  a 
strain  of  Fife  shows  a  slight  purple  hue  in  the  straw  such  plant  or  strain 
will  usually  present  more  rust  than  other  Fife  plants.  We  have  also  seen 
some  reason  to  believe  that  velvet-chafEed  fine  wheats  (jP.  sativum)  are  more 
liable  to  rust  than  those  with  smooth  chaff.  From  this  one  might  argue  that 
if  a  degree  of  hairiness  could  possibly  hinder  the  attacks  of  rust,  it  must  be  a 
greater  degree  than  we  see  on  any  of  our  present  velvet-chaffed  sorts. 

It  will  be  noticed  at  once  on  proceeding  to  select  plants  comparatively 
free  from  rust  that  such  plants  occur  more  frequently  among  bearded 
varieties.  Perhaps  we  might  put  it  better  by  saying  that  bearded  varieties 
are  relatively  freer  from  rust.  There  is,  however,  an  objection  to  bearded 
wheat  on  account  of  the  trouble  it  gives  in  threshing.  "We  have  made 
observations  and  experiments,  which  we  shall  present  in  a  later  chapter, 
which  lead  to  the  important  conclusion  that  the  beard  of  bearded  wheat  can 
be  made  to  drop  off  in  ripening,  and  therefore  cause  no  difficulty  in  threshing. 

1.  Rmt  on  the  Flag.—lX  is  a  common  saying  that  rust  on  the  flag  does  no 
harm ;  but  this  is  false.  How  any  sensible  wheat-grower  can  make  such  a 
statement  is  beyond  our  comprehension.  Did  he  ever  see  wheat  yielding 
40,  50,  or  60  bushels  to  the  acre  ?  And  did  he  see  any  rust  on  the  flag  or 
that  wheat  ?  We  are  sure  he  would  look  a  long  time  before  finding  much. 
Moreover,  one  of  the  very  good  reasons  for  the  high  yield  of  that  wheat  was 
the  absence  of  rust  from  the  flag.  Had  there  been  much  rust  on  the  flag 
the  yield  would  never  have  reached  anything  like  40  bushels  to  the  acre. 
One  might  as  well  say  there  is  no  harm  in  a  horse  having  only  a  peck  of 
chaff  per  day  and  nothing  else.  To  be  sure,  he  might  live,  but  very  little 
work  could  be  got  out  of  him  ;  he  would  be  about  as  profitable  as  rusty  wheat 
at  7  bushels  to  the  acre,  and  for  the  same  reason,  namely,  lack  of  food.  What 
is  meant  by  the  declaration  that  rust  on  the  flag  does  no  harm,  is  that  as  long 
as  the  rust  is  confined  to  the  flag  there  will  be  some  grain  in  the  head.  This 
is  true ;  it  is  equally  true  that  if  there  is  no  rust  on  the  flag  there  wiU  be 
very  much  more  grain  in  the  head,  unless  some  cause  that  has  no  connection 
with  rust  prevents.  We  would  like  to  point  out,  moreover,  that  every  bushel 
per  acre  gained  by  absence  of  rust  from  the  flag  is  clear  profit,  and  that  it  is 
just  such  points  as  these  that  it  is,  now-a-days,  the  most  necessary  to  consider, 
if  there  is  no  rust  on  the  flag  there  will  be  none  elsewhere.  Let  us  abandon  for 
ever  this  fallacy  that  rust  on  the  flag  does  no  harm.  Does  no  harm  !  Why,  the 
flags  are  an  important  part  of  the  breathing  system  of  the  wheat  plant,  and, 
furthermore,  furnish  a  considerable  amount  of  its  food  !  Would  a  man  be 
just  as  well  off  with  one  lung,  and  half -starved?    The  idea  is  ridiculous. 

If  selection  for  a  minimum  of  rust  on  the  flag  takes  place  among  separate 
plants,  then  the  operation  is  simply  a  comparison  of  the  flags  of  separate 
plants  with  each  other.  In  this  case  no  scale  of  rustiness  is  absolutely 
necessary,  but  it  will  be  found  a  great  convenience.  If,  however,  a  large 
number  of  plants  of  one  variety  are  to  be  compared  with  a  large  number  of 
plants  of  another  variety,  then  a  scale  of  rustiness  becomes  an  absolute 
necessity  if  accurate  ana  valuable  work  is  to  be  done.  It  is  wholly  unsafe 
to  take  a  general  look  at  one  varieiy  and  then  at  another,  and  endeavour  to 
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tty  wbicli  is  the  more  rusty,  if,  as  is  very  often  the  case,  the  two  differ  from 
each  other  by  no  more  thaa  10  per  cent.  We  have  frequently  done  our 
veiy  best  to  judge  between  two  sorts  under  such  conditions,  afterward  testing 
our  judgment  by  actual  measurement.  We  find  that  we  judge  wrongly  as 
often  as  rightly.  The  difficulty  is  all  the  greater  if  any  amount  of  time 
elapses  between  the  two  judgments,  as  in  the  case  of  comparing  one  season's 
results  with  another's.  How  much  greater  is  the  difficulty,  therefore,  in 
comparing  one  person's  judgment  with  another's.  These  remtlrks  on  the 
necessity  of  a  scale  of  rustiness  apply  equally  to  judging  the  amount  of  rust 
on  the  sheath  and  straw.  The  only  scale  yet  proposed,  which  is  based  on  an 
absolute  unit,  is  that  which  proposes  to  express  the  amount  of  rustiness  in 
terms  of  the  area  covered  by  the  rust.  This  method  is  capable  of  being 
carried  to  any  degree  of  accuracy  whatever. 

It  is  hardly  necessary  to  point  out  that  attention  has  often  to  be  confined 
to  the  rust  on  the  flag,  especially  among  wheats  that  have  been  already 
worked  a  season  or  two,  for  the  reason  that  the  rust  occurs  nowhere  else  on 
the  plant 

2.  Bust  on  the  sheath, — Judging  the  amount  of  rust  on  the  sheath  is 
similar  in  every  way  to  judging  it  on  the  flag.     Unroll  the  sheath  and  it  has  * 
nearly  the  same  width  and  appearance  as  the  wider  part  of  the  flag,  of 
which  it  is,  in  fact,  a  continuation.    Bust  is  usually  less  abundant  on  the 
Aealh  than  on  the  flag  for  the  following  reasons : — 

a.  The  sheath  is  vertical,  and,  therefore,  catches  fewer  spores. 

h.  It  is  more  glaucous  than  the  flag,  especially  than  the  upper  side  of 

the  flag. 
t.  The  cell-walls  of  its  cuticle  are  thicker  and  tougher. 

3.  £ittt  on  the  stalk, — This  is  judged  precisely  like  that  on  the  sheath. 
One  may  easily  acquire  such  facility  in  comparmg  the  sheath  and  stalk  with 
the  paper  rust  scale  as  to  make  it  unnecessary  to  split  them  open. 

It  is  a  matter  of  importance  to  note  the  kind  of  rust  observed.    An  idea 
has  been  gaining  ground  that  it  is  possible  to  dispense  with  a  microscopic 
examination  of  the  spores  before  deciding  which  rust  is  doing  the  damage, 
and  we  are  sorr^  to  say  that  we  have  been  among  those  blamable  in  coun- 
tenancing this  idea.    There  is  no  absolutely  certain  way  of  distinguishing 
^uceinia  graminis  from  P.  rubigo-vera  except  by  microscopic  examination 
of  Ac  spores,  and  we  have  now  abandoned  every  other.     In  its  young  stages 
graminis  **  spots  "  the  flag  in  the  same  manner  as  the  rubigo-vera  ;  and  in 
the  later  stages  the  rubigo-vera  often  "  streaks  "  the  stalk  in  precisely  the 
same  manner  as  the  graminis. 

If  much  rust  occurs  on  the  stalk,  above  the  upper  leaf,  before  the  grain  is 
filled,  the  grain  will  surely  be  pinched.  The  appearance  of  rust  on  the  stalk, 
therefore,  is  a  fact  to  be  specially  noticed. 

4.  I^t  on  the  JEar, — ^This  is  a  matter  requiring  little  notice  as  no  particular 
advantage  is  gained  by  knowing  about  it.  It  is  customary  with  us,  after 
having  gone  through  a  lot  of  wheat  and  determined  what  plants  to  throw  out 
on  account  of  their  rustiness,  to  go  again  through  the  plot  at  once  with  a 
sickle,  and  remove  all  the  discarded  plants.  This  leaves  the  plot  in  better 
condition  for  the  further  selection  of  the  best  yielding  plants,  &c. 

n. — Selecthto  Plants  foe  theib  Prolipicness. 

The  ultimate  test  of  the  prolificness  of  a  plant  is  the  weight  of  its  dry 
grain.  The  weighing  of  large  numbers  of  small  lots  of  wheat  is,  however, 
such  bLow  work  tnat  we  often  have  recourse  to  other  means  of  judging  the 
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prolificnesB  of  a  plant  especially  as  there  are  some  objections  even  to  the 
method  of  weighing.  We  find  that  the  ordinary  spring-balance  sold  for 
weighing  mail  matter  np  to  1  lb.  is  most  conyenient  for  weighing  the  produce 
of  a  single  plant.  Bemoye  the  pan  supplied  with  the  balance,  and  put  in 
its  place  a  condensed-milk  tin  of  the  same  weight  and  nothing  better  could 
bo  desired. 

5.  Stooling. — Good-yielding  plants  stool  or  tiller  well,  that  is,  produce 
a  large  number  of  heads.  A  single  grain  of  wheat  has  been  known  to 
produce  upward  of  100  heads,  but  thirty  to  fifty  is  a  very  good  number. 
W  here  a  stool  appears  to  hare  an  unusually  large  number  of  heads,  always 
look  out  that  the  stool  did  not  grow  from  two  grains  instead  of  one.  We 
have  seen  ridiculous  mistakes  arise  from  this  source.  If  the  stool  be  pulled 
up,  and  its  roots  be  cut  away  with  a  knife,  it  is  usually  easy  to  see  if  all  the 
stalks  start  from  one  grain  or  centre. 

6.  Sterile  spikelets. — It  is  impossible  to  judge  of  the  prolificnees  of  a 
plant  by  merely  counting  the  heads.  It  is  necessary  to  know  what  grain  the 
heads  contain.  One  thing  that  reduces  the  amount  of  grain  in  some 
apparently  large  heads  of  wheat  is  the  number  of  sterile  spikelets,  that  is, 
spikelets  at  the  bottom  of  the  ear  which  contain  no  grain.  The  number  of 
sterile  spikelets  may  reach  as  high  as  six  or  soTcn.  To  hare  a  large  number 
of  sterile  spikelets  at  the  base  of  its  ears  is,  therefore,  a  bad  quality  in  a 
wheat.  The  plant  goes  to  the  trouble  of  producing  chaff,  and  puts  no  gndu 
in  it ;  this  is  waste  of  energy. 

7.  Number  of  grains  in  a  spikelet.—  This  is  a  matter  which  determines 
more  than  any  other  the  yield  of  a  head  of  grain,  but  it  is  not  a  mere  matter 
of  number  ;  the  size  of  the  grain  must  also  be  considered.  The  number  of 
grains  may  reach  five  or  six ;  commonly  it  is  three  or  four.  The  uppermost 
grains  are  smaller  than  the  others — sometimes  very  much  smaller.  Many 
wheats  which  produce  but  two  grains  to  the  spikelet  are  nevertheless  good 
yielders,  the  two  grains  produced  being  large  and  heavy.  A  variety  of 
wheat  varies  considerably  from  season  to  season  in  the  number  of  grains 
produced  by  its  spikelets.  Grains  sown  from  a  head  bearing  four  grains  to 
the  spikelet  may  give  rise  to  heads  with  three  grains  per  spikelet,  and  the 
reverse  may  also  take  place  and  a  three-grain  wheat  produce  four-grain 
progeny.  The  exact  number  of  grains  depends  on  the  nature  of  the  season, 
and  the  method  of  raising  the  wheat.  If  wheat  be  top-dressed  with  suitable 
manure  at  a  time  when  the  heads  are  first  peeping  forth,  and  rains  follow  so 
as  to  wash  the  manure  into  the  ground,  the  heads  will  nearly  always  produce 
spikelets  with  a  large  number  of  grains  in  them.  "Where  wheat  is  grown  on 
a  small  scale  in  mixed  farming  this  is  a  fact  worth  knowing,  as  with  suitable 
means  a  small  area  of  wheat  can  be  top-dressed  to  suit  the  weather. 

m. — SELECTroG  FOB  ShAPE   OF   GnAJK. 

Tins  is  a  very  important  part  of  selecting,  the  guiding  principle  of  which 
is  the  mathematical  truth  that  a  round  or  spherical  surface  is  that  which 
will  enclose  the  maximum  of  space  for  a  given  amount  of  surface.  Thus,  a 
square  inch  of  surface  will  enclose  the  most  space  if  disposed  in  the  shape 
of  a  sphere'.  The  application  of  this  principle  to  the  grain  of  wheat  is  quite 
simple.  We  have  to  remember  that  the  surface  part  of  a  wheat-grain  is 
bran,  and  of  little  value  as  food,  while  it  is  the  great  bulk  of  the  interior 
that  is  ground  up  into  flour  and  other  food-stuffs.  The  more  nearly  a  wheat- 
grain  resembles  a  ball,  the  less  bran  it  will  have  in  proportion  to  its  flour, 
and,  on  the  other  hand,  the  more  it  departs  from  being  round  like  a  ball  the 
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mote  bran  it  will  Have  in  proportion  to  its  flour.  From  these  statements  it 
might  be  inferred  that  round-grained  wheats  are  to  be  preferred,  but  it 
iri^  Boon  be  seen  that  the  exact  opposite  is  true,  and  that  long-grained 
wheats  are  of  the  greatest  ralue. 

8.  Long  grains, — The  value  of  a  grain  of  wheat  as  a  food  producer 
depends  on  the  amount  of  food  it  produces,  and  the  nature  of  that  food. 
Soaghly  speaking,  the  food  is  of  two  kinds—starch  and  gluten.  The  main 
portion  of  the  interior  of  a  wheat-grain  is  starch.  Immediately  under  the 
oran  however  is  a  layer  of  gluten.  Gluten  is  a  nitrogenous  food-stuff,  as 
meat  is,  and  it  is  consequently  worth  more  than  starch.  Prom  this  it 
follows,  roughly  speaking,  that  the  more  gluten  a  grain  contains,  the  more 
the  grain  is  worth,  providing  the  gluten  is  of  the  right  sort.  Since  the  gluten 
lies  next  the  bran,  and  therefore  near  the  surface  of  the  grain,  it  follows  that 
the  greater  the  surface  of  the  grain  is  in  proportion  to  its  bulk  or  weight 
the  more  gluten  it  contains,  and  inasmuch  as  long  grains  are  those  that 
depart  most  from  the  round  or  spherical  shape,  they  are  precisely  the  grains 
tiiat  contain  the  most  gluten,  other  things  bemg  equal.  Thus  far  the  matter 
is  comparatively  simple,  but  complications  arise  in  the  following  manner : 
While  up  to  a  certain  point  the  gluten  in  a  grain  is  first  in  importance, 
there  comes  a  point  at  which  it  is  necessary  to  consider  the  bran.  For 
instance,  let  us  imagine  a  grain  of  wheat  to  become  as  long  and  slender 
as  a  sewing  needle,  its  gluten  layer  would  be  very  large,  but  along  with 
it,  and  everywhere  covering  it,  would  be  bran,  and  the  proportion  of  bran 
in  such  a  long  and  slender  grain  would  be  so  great  as  to  reduce  its 
value  very  much  as  compared  with  a  shorter  grain.  This  would  not  be  the 
ease  if  the  bran  were  a  mere  mathematical  surface  having  no  thickness  ;  but 
of  course  such  is  not  the  case,  the  bran  having  an  appreciable  thickness.  As 
a  cerrolary  to  these  facts,  it  follows  that  the  thinner  the  bran,  the  longer  a 
grain  can  be,  and  rise  in  value  on  that  account ;  or,  to  put  it  in  another  way, 
thin-skinned  wheats  should  be  selected  for  longer  grains  than  thick-skinned 
08ie«.  It  goes  without  saying  that  for  centuries  it  has  been  an  object  to 
reduce  the  thickness  of  the  bran  or  skin  on  the  grain  of  wheat. 

9.  JPainied  grain. — ^A  little  thought  will  make  it  clear  that  a  pointed  grain 
demands  more  surface  than  a  blunt  one  to  contain  a  given  amount  of  food- 
stuff, and  therefore  will  contain  more  gluten  in  proportion  to  its  starch. 

10.  Roundish  grain. — By  a  train  of  reasoning  opposite  to  that  given  above, 
it  can  be  shown  that  roundish  grams  give  less  bran  to  a  given  weight  than 
grains  of  any  other  shape.  Connected  with  this  small  amount  of  bran  of 
eourae  is  less  gluten,  unless  indeed  the  gluten  layer  is  thicker  than  usual, 
which  is  sometimes  the  case  with  roundish  grains.  It  follows  that  in  selecting 
wheats  yielding  roundish  grains  careful  attention  should  be  given  to  the 
thickness  of  the  gluten  layer,  and  only  those  selected  that  have  a  thick  layer. 

11.  Deep  crease, — ^The  general  contour  of  a  grain  of  wheat  approaches 
nunre  nearly  to  an  ellipsoid  of  revolution  than  to  any  other  simple  mathe- 
matical figure,  and  in  the  sections  immediately  preceding  it  may,  for  purposes 
of  rough  comparison,  be  regarded  as  in  reality  an  ellipsoid.  In  reality, 
however,  it  is  divided  nearly  in  two  by  a  deep  crease ;  it  is,  in  fact,  two 
ellipsoids  joined  together.  The  bran  goes  to  the  bottom  of  the  crease ;  as 
does  also  the  gluten  layer.  From  this  it  follows  that  the  deeper  the  crease 
the  more  there  is  both  of  bran  and  gluten,  but  the  grain  increases  in  value 
with  the  depth  of  crease,  up  to  any  extent  yet  known  to  occur. 

12.  Small  grain, — ^The  surfaces  of  similar  solids  vary  as  the  squares  of  their 
diameters,  but  the  contents  vary  with  the  cubes  of  similar  dimensions,  from 
which  it  follows  that  it  is  better  up  to  a  certain  limit  to  enclose  a  given 
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amount  of  food  material  in  two  bran-husks  tban  in  one.  Compare  a  large 
grain  of  White  Lammas,  for  instance,  with  a  small  grain  of  Allora  Spring. 
Let  the  White  Lammas  grain  weigh  as  much  as  2  grains  of  Allora  Spring. 
Then  the  bran  on  the  two  grains  of  Allora  Spring  will  be  considerably  greater 
than  that  on  the  one  grain  of  White  Lammas,  and  of  course  the  gluten  con- 
tent of  the  Allora  Spring  would  be  greater  if  the  gluten  layer  was  equally 
thick  in  each  sort,  an  assertion  which  we  do  not  make.  It  is  worthy  of  notice, 
though  well  known,  that  small-grained  wheats  giye  the  greatest  weight  to 
the  bushel 

13.  Small  ^rt^A.— The  brush  is  worthless  as  food.  The  less  there  is  of  it 
the  better. 

14.  Thick  Iran  and  thin  Iran. — ^For  centuries  millers  have  selected  wheat 
for  thinness  of  bran.  The  thinner  the  bran  the  more  flour  the  miller  get« 
from  a  given  weight  of  wheat,  and  hence  the  more  profit  he  secures.  This 
fact  has  served  to  call  continual  attention  to  the  desirability  of  thin 
bran.  Wheat  has  accordingly  gradually  changed,  until  now  ordinary  market- 
able wheat  presents  a  bran  thinner  in  proportion  to  the  size  of  its  grain  than 
can  be  found  on  any  seed  of  similar  plants  (grasses)  growing  wild.  The 
millers'  test  for  the  amount  of  bran  is  the  best  of  all,  namely,  the  amount  of 
bran  yielded  when  the  wheat  is  well  milled.  This  test,  however,  is  not  applic- 
able by  the  miller  to  a  small  quantity  of  wheat,  a  fair  sized  mill  requiring, 
when  running  as  usual,  about  20  to  50  bushels  of  grain,  in  order  to  give  a 
reliable  return  as  to  bran  and  other  products.  The  only  tests  that  can  be 
applied  to  small  quantities  with  satisfactory  results  we  believe  to  be  a 
microscopic  examination  of  a  cross-section  of  the  grain.  We  made  examina^ 
tions  some  years  ago  that  led  us  to  this  belief,  and  further  observations  have 
confirmed  our  first  opinion.  In  a  later  chapter  we  give  additional  information 
on  this  point* 

IV. — Selecting  Plants  that  hold  theik  Gbain  up  to  be  Habvestkd. 

16.  Weak  slraw, — By  weak  straw  we  mean  straw  of  such  a  nature  that 
the  weight  of  its  own  heads  and  foliage  causes  it  to  sink  down,  or  lean  over 
and  fall  down  without  breaking.  To  select  against  weak  straw,  allow  the  plants 
to  stand  until  dead  ripe,  or  even  longer,  and  then  harvest  only  from  those 
plants  that  still  remain  upright. 

16.  Flexible  straw. — Flexible  straw,  or  that  which  bends  under  the  weight 
of  the  heads  and  sometimes  even  allows  the  heads  to  hang  down,  is  harder 
on  reaping  and  threshing  machinery  than  most  other  sorts,  for  8e?eral 
reasons.  Though  flexible  straw  is  usually  small,  it  is  always  semi-solid,  or 
solid,  at  least  near  the  top,  and  therefore  it  is  not  more  easily  cut,  on  account 
of  its  small  size,  especially  by  stripping  machines.  Flexible  straw  is  more 
likely  to  become  tangled  than  stiff  straw  and  is  therefore  managed  with 
greater  diflBculty,  because  it  often  presents  itself  to  the  machine  in  an  oblique 
fashion.  Binding  is  also  a  little  more  awkward  where  the  straws  are  curved, 
as  is  usually  the  case  when  they  are  flexible. 

17.  Stf/r  straw. — The  bad  qualities  mentioned  under  flexible  straw  are  a 
sufficient  explanation  of  why  stiff  straw  is  desirable. 

18.  Brittle  straw, — Brittle  straw  is  easily  broken  by  the  wind,  and  the 
heads  that  fall  down  from  this  cause  cannot  be  harvested  by  machinery. 
Brittleness  is  usually  caused  by  the  straw  being  thin-walled. 

19.  Zonff  and  short  straw. — Whether  long  or  short  straw  is  desirable 
depends  on  the  market  value  of  the  straw  and  the  facilities  the  farmer  has 
for  putting  it  up  ready  for  the  market.    As  a  rule,  in  the  Australian 
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eoloniee  the  straw  Is  not  a  yaluable  product,  and  beyond  doubt  short- 
strawed  Tarieties  are  to  be  preferred.  There  are  several  reasons  for  this. 
In  the  first  place,  long-strawed  Tarieties  shell  more  because  their  straw  is 
OBoallj  flexible,  and  the  heads,  being  high  aboTO  the  ground,  are  more 
knocked  about  by  the  wind.  In  the  second  place,  the  energy  (down  to  a 
certain  limit),  which  they  use  up  in  making  straw  would  be  more  profitable 
to  the  grower  if  put  into  making  grain.  On  the  other  hand,  short-strawed 
Tarieties  of  wbeat  generally  stand  up  erect  and  hold  their  heads  erect  (an 
adfantage,  as  we  shall  see  directly)  and  do  not  allow  the  wind  to  get  so 
much  purchase  as  to  batter  the  heads  about  and  cause  the  grain  to  be 
shaken  out  on  to  the  ground.  The  best  straw  for  a  variety  of  wheat  is  a 
short  stiff  one  of  large  diameter  haying  rather  thick  walls. 

20.  Beards. — Beards  on  a  head  of  wheat  serve  to  prevent  shelling  by 
lessening  the  shock  of  impact  against  other  heads  when  knocked  about  by 
the  wind.  This  advantage  is  counteracted  to  some  extent  by  their  liability 
to  become  entangled  with  those  of  other  heads.  Where  the  heads  are  thick 
together,  even  a  few  prominent  beards  at  the  top  of  the  ear  only  are  an 
advantage  in  a  gale  of  wind. 

21.  Weak  chaf, —Weik  chaff  lets  the  grain  fall  out.  It  is  thin  and 
flabby,  and  when  the  ripe  ear  is  struck  smartly  the  grains  fly  in  every 
direction  because  the  chaff  is  not  stiff  enoufi;h  to  retain  its  hold  on  the 
gnun.  Weak  chaff  is  the  commonest  cause  oi  the  great  evil,  shelling.  Stiff 
chaff  is  usually  white  or  yellow,  and  is  commonly  glazed  on  the  surface ; 
its  colour  is  its  own.  Weak  chaff  is  so  thin  and  translucent  as  to  allow  the 
colour  of  the  grain  to  show  through;  its  apparent  colour,  therefore,  is 
derived  partly  from  that  of  the  grain.  Weak  chaff,  when  not  tinted  with 
red,  is  usually  very  white  and  flimsy-looking;  even  when  tinted  with 
red  its  white  parts  where  protected  by  overlying  chaff  is  equally  flimsy 
looking. 

22.  Brittle  chaff*, — This  is  a  cause  of  shelling  very  distinct  from  the  pre- 
ceding. Brittle  chaff  breaks  away  from  the  ear  too  easily.  Its  attachment 
to  the  axis  of  the  ear  is  easily  broken,  and  when  it  falls  away  the  grain 
wes  with  it.  Wheats  with  a  brittle  chaff,  when  ripe  and  subjected  to  a  few 
oaya  of  dry  windy  weather,  lose  all  their  grain,  the  top  of  the  stalk  being 
leduced  to  a  mere  zigzag. 

23. — Looie  or  open  heads  versus  close  or  compact  heads. — An  ear  of  wheat 
is  said  to  loose  or  open  when  the  spikelets  composing  it  are  separated  from 
each  other  by  a  considerable  distance.  In  close  ears  flie  spikelets  touch  each 
other.  It  is  evident  that  the  latter  sort  are  less  liable  to  shell,  other  things 
being  equal.  Each  spikelet  bears  against  and  supports  its  neighbour,  and 
this  hinders  the  grain  from  easily  escaping  from  its  envelopes.  Even 
▼arieties,  with  naturally  weak  or  bnttle  chaff,  may  be  wholly  or  partly  pre- 
vented from  shelling  by  this  means.  Loose  heads  catch  more  wind,  and 
therefore  are  more  knocked  about  in  a  breeze,  and  this  is  a  disadvantage. 
From  what  we  have  just  said  it  is  evident  that  unless  a  varietur  has  very  stiff 
and  firmly-attached  chaff,  selection  to  improve  it  must  be  directed  towards 
giring  it  a  compact  head.  It  is  doubtful  if  any  advantage  whatever  results 
from  a  loose  head. 

24.  Leaning  or  pendulous  heads. — Heads  which  lean  over  or  hang  down 
ue,  of  course,  more  likely  to  lose  their  grain  than  upright  heads. 

25.  Varieties  with  red  chaff. — So  far  as  we  have  observed,  varieties  with 
fed  chaff  are  quite  liable  to  lose  their  grain  by  shelling.  There  are  a  few 
marked  exceptions  however. 
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V. — Selecthtg  Eablt,  Mid-season  oe  Late  "Wheats. 

There  is  a  great  advantage  in  sowing  wheats  that  vary  as  to  their  time  o! 
ripening.  In  these  colonies  preference  will  always  be  given  to  early  aiu 
mid-season  sorts.    There  is  no  difficulty  in  the  way  of  selecting  for  earlinesfl 

We  only  wish  to  warn  against  judging  ripeness  by  the  outside  appeaiana 
of  the  ear.  Judge  always  by  the  grain.  The  ears  of  some  sorts  appesi 
quite  ripe  when  the  grain  is  still  in  the  milk,  while  other  sorts  harden  theij 
grain  almost  before  the  ear  has  ceased  to  be  green. 

As  selection  will  hereafter  be  largely  directed  toward  earliness,  we  wisl 
to  call  attention  to  three  or  four  natural  incompatibilities  to  which  it  wil 
be  necessary  to  give  close  attention. 

26.  Earlinei8  and  a  tough  cuticle. — The  quick  growth  of  early  wheati 
naturally  prevents  the  processes  from  being  as  thorough  as  in  the  slowei 
growth  of  later  sorts.  This  result  of  pure  reasoning  is  confirmed  by  obser 
vations.  The  cuticle  of  early  sorts  is  not  as  tough  as  that  of  late  sorts 
and  this  is  the  reason  why  early  wheats  are  eo  liable  to  rust. 

27.  £arliness  and  great  glaucousness. — Great  glaucousness  is  found  in  ]&U 
wheats,  but  rarely,  if  ever,  in  early  ones.  The  reason  is  probably  the  Bsin< 
as  that  for  weak  cuticle,  namely,  that  the  quick  growth  of  early  wheats  gi?ei 
little  time  for  the  elaboration  of  the  waxy  covering  that  causes  glaucousnees 

28.  JEarliness  and  small  foliage. — Early  wheats  have  large  foliage  in  pro- 
portion to  their  size.  This,  again,  is  in  harmony  with  their  quick  growth. 
It  will  probably  be  useless  to  select  early  wheat  for  small  foliage.  If  the 
plants  with  little  foliage  be  selected  the  progeny  will  be  later. 

29. — Earliness  and  weak  straw, — ^Another  and  often  disastrous  result  oi 
the  quick  growth  of  early  wheat  is  weak  straw.  No  early  wheats  have  very 
strong  straw,  and  the  breeder  of  early  wheats  will  always  be  obliged  to  give 
special  attention  to  this  point.  The  consideration  of  26,  27,  and  28  is  suffi- 
cient to  show  why  early  wheats  are  so  liable  to  rust,  and  it  seems  probable 
that  in  view  of  these  facts,  we  must  go  in  for  earliness  regardless  oi 
liability  to  rust,  and  not  expect  to  get  a  wheat  both  early  and  resis^mt.  Ai 
for  the  weak  straw,  that  can  doubtless  be  avoided  by  selection.  There  will 
always  be  a  tendency  towards  dwarfness  in  early  sorts.  An  attempt  should 
be  made  to  associate  earliness  with  smallish  plants,  having  large  foliage  and 
short  intemode,  and  especially  a  short  stalk.  ^ 

YI. — Selecting  Plajtes  foe  theib  Manneb  of  ErPEunsro. 

30.  Shortness  of  time  "between  earing  and  flowering. — The  decisive  struggle 
between  the  rust  and  the  crop  takes  place  on  the  stalk,  i.e.^  the  portion  of 
the  straw  above  the  topmost  leaf  and  below  the  ear.  If  much  rust  succeeds 
in  finding  a  lodgment  in  that  locality  before  the  grain  is  matured,  the  ear  is, 
as  it  were,  strangled,  or,  perhaps  better,  starved.  The  grain,  in  maturing, 
draws  its  food  from  the  leaves  and  straw  below,  and  this  food  is  passed  up 
to  it  through  the  stalk.  If,  therefore,  rust  has  already  attacked  and  mutilated 
the  stalk,  the  grain  has  great  diflBculty  in  securing  its  food.  It  becomea 
pinched.  The  stalk  is  first  exposed  to  the  action  of  rust  after  the  ears  first 
peep  forth,  and  it  remains  exposed  until  ripe.  Now,  the  shorter  this  time  is 
the  less  chance  there  is  of  the  rust  gaining  a  footing  on  the  stalk.  It  follows, 
therefore,  that  the  shorter  the  period  between  the  earing-out  of  a  wheat  and 
its  ripening  the  better.  Wheats  vary  greatly  in  this  respect,  and  we  are 
satisfied  that  there  is  abundant  room  for  improvement  of  all  our  varieties  in 
this  respect. 
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31.  Eeads  ripening  M  at  the  same  time. — Some  plants  hare  a  dawdling  way 
of  npening  their  ears.  Long  after  the  larger  and  uppermost  ears  are  ripe  the 
(n&im  lag.  This  is  a  weak  point,  and  should  be  sdected  against.  Keyer 
iise  for  seed  the  grain  obtained  from  plants  having  this  irregular  habit  of 
npening.  No  matter  how  fine  some  of  the  heads  may  be,  their  seed  can 
onlj  ^ye  rise  to  plants  haying  the  same  bad  habits.  We  have  observed  this 
a^  and  again. 

VII. — SELECTiNa  FOB  Nabbow,  Eeect  Foliage. 

32.  The  virtue  of  erect  foliage  consists  in  the  facts  that  spores  are  less 
likely  to  find  a  lodgment  on  such  foliage,  and  that  such  foliage  is  associated 
with  a  tough  and  glaucous  cuticle.  The  latter  fact  is  the  more  important  of 
tbe  two.    Erect  foliage  is  usually  narrow  and  thick  for  its  width. 


Till. — SELECTma  fob  Toughnbss  op  Foliage. 

83.  Selecting  for  toughness  of  foliage  resolves  itself  into  testing  the 
tensile  strength  of  the  flag.  This  is  a  matter  that  has  occupied  our  attention 
for  iereral  seasons,  and  some  of  our  most  promising  strains  of  our  known 
varieties  have  been  a  direct  result  of  this  sort  of  selection.  The  matter  has 
been-  so  fuUy  dealt  with  in  chapter  vi,  that  we  need  not  consider  it  at  greater 
length  here. 

IX. — Selbcths^o  pob  Glatjcoitsness. 

84.  The  nature  and  effect  of  glaucousness,  as  related  to  rust,  have  been 
described  in  chapter  ti,  and  we  shall  therefore  only  briefly  allude  to  the 
matter  here.  Plants  which,  when  they  are  young,  have  a  dark-green  colour — 
that  is  to  say,  a  dark  blue-green,  as  opposed  to  a  yellowish  green  colour — 
generally  begin  to  acquire  a  white  and  waxy  (glaucous)  appearance  as  soon 
as  they  begin  to  shoot  up.  Such  plants,  on  a  dewy  morning  or  after  a  rain, 
always  have  what  little  water  has  succeeded  in  clinging  to  them  collected  in 
large  drops.  They  refuse  to  wet  on  account  of  the  aversion  which  their 
waxy  covering  has  to  water.  Water  does  not  readily  adhere  to  them.  Such 
plants  are  more  resistant  to  rust  than  they  otherwise  would  be.  Late 
Tarieties  of  wheat  are  more  inclined  to  be  glaucous  than  others.  Glaucous- 
oesB  is  usually  associated  with  a  tough  cuticle. 

X — Selecting  pob  Haibihess. 

85.  Hairiness,  to  be  in  any  way  a  protection  against  rust,  must  obviously 
^  of  a  greater  degree  than  any  known  to  occur  on  any  part  of  the  wheat 
plant. 

21. — Selecting  Shapely  Plants. 

86.  A  model  wheat  plant  should  bear  its  heads  as  nearly  as  possible  all  at 
the  same  height.  This  uniformity  in  the  height  of  the  heads  is  an  advantage 
at  harvest  time,  as  all  harvesting  and  threshing  machinery  works  to  greatest 
advantage  on  even  feed.  Where  heads  are  all  of  the  same  height  they 
ftirthermore  ripen  all  at  the  same  time,  and,  as  we  have  shown,  this  is  an 
advantage. 
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This  finishes  our  enumeration  of  the  points  that  hare  to  be  considered  in 
iproving  wheat  bj  selection.  The  way  in  which  each  sort  of  seLection  is 
ade  has  been  also  indicated.  We  have  only  to  add  a  few  words  in  reference 
►  a  systematic  way  of  applying  the  different  selections. 
The  time  to  begin  the  work  of  selection  is  while  the  plants  are  still  entirely 
reen,  but  are  on  the  point  of  turning  colour  preparatory  to  ripening, 
hiere  are  special  points  that  can  be  observed  to  advantage  before  this  period, 
it  on  the  whole  the  greatest  good  with  the  least  labour  can  be  accomplished 
;  about  the  time  specified,  which  occurs  while  the  plants  are  in  flower  and 
week  or  two  afterwards.  The  plants  that  are  compared  vnth  each  other 
Lould  be  as  nearly  aa  possible  of  the  same  age.  First  of  all  the  plants  are 
elected  for  rustiness ;  then  they  are  submitted  to  each  test  in  turn  some- 
hat  in  the  order  in  which  we  have  given  them.  The  plants  which  fail  to 
)me  up  to  standard  are  discarded,  or  cut  out  altogether.  The  plants 
hich  remain  are  used  as  seed  the  following  season,  and  again  impro?ed 
atil  a  quality  is  reached  suitable  for  the  market.  The  novice  in  this  l^ork 
ill  be  surprised  at  the  small  number  of  plants  he  has  left  after  applying  all 
lese  tests,  perhaps  only  a  few  out  of  a  thousand,  or  even  only  one.  But  as 
3  continues  year  by  year  he  will  be  gratified  by  seeing  a  gradual  change 
>r  the  better  in  the  quality  of  his  experimental  wheats,  and  as  the  best  are 
sed  to  re-stock  the  farm,  the  great  good  of  having  an  experimental  plot 
ill  come  home  to  him  with  irresistible  force. 

As  we  have  before  remarked,  we  are  advocating  nothing  new  in  principle, 
here  are  already  farmers  in  all  directions  who  have  for  years,  as  tneir 
icestors  did  before  them,  practised  the  art  of  selection.  We  wish  only  to 
ill  attention  to  the  fact  that  this  matter  of  improving  seed  by  selection  is 
orthy  of  the  careful  attention  of  everyone  who  makes  his  living  by  raising 
heat,  and  that  the  experimental  plot,  even  if  small  and  devoted  to  only  a 
m  or  even  only  one  variety,  is  a  valuable  addition  to  any  wheat-farm.  The 
rosperity  of  any  wheat-grower  will  be  largely  in  proportion  to  his  heed  to 
le  tacts  we  have  enumerated. 

If  no  one  has  previously  proposed  so  precise  and  elaborate  a  scheme  of 
ilection  it  is  simply  because  no  one  has  before  given  the  subject  sufficient 
tention ;  the  conclusions  we  have  arrived  at  are  only  those  which  common 
inse  would  inevitably  reach  with  a  little  patient  observation  and  reasoning. 
Te  should,  perhaps,  have  been  a  little  less  elaborate  were  it  not  for  the  fact 
lat  we  hope  also  to  secure  the  attention  of  specialists,  or  would-be  specialists. 
One  thing  we  have  perhaps  not  made  sufficiently  clear.  It  is  this,  thataU 
{lection  should  be  made  by  plants,  and  not  by  heads.  There  is  a  common 
ractice  of  going  through  a  crop,  and  plucking  the  best-looking  heads  for 
)ed.  This  is  better  than  nothing,  but  it  may  easily  happen  that  the  large 
id  fine  head  is  the  only  good  head  on  the  plant  from  which  it  was  plucked. 
»  seed,  therefore,  would  tend  to  produce  siuiilar  uneven  plants  to  that  from 
hich  it  came.  Obviously,  the  only  way  to  secure  good  seed  without  failure 
to  give  full  attention  to  the  whole  plant  from  which  it  came. 
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CHAPTER  XI. 
Harvesting  Experimental  Wheats. 

Tte  hanrestdiig  of  experimental  wheats  differs  from  ordinary  hapvesting  on 
two  accounts — first,  the  necessity  for  greater  accuracy ;  and  second,  the  small- 
neas  of  the  lots  harvested.  Where  the  crop  exceeds  half  a  bushel,  ordinary 
methods  are  best ;  but  where  only  a  few  ounces  or  pounds  of  seed  are  to  be 
harvested,  a  number  of  methods  are  used  which  will  be  of  service  to  those 
who  are  following  the  recommendations  in  the  previous  chapter. 

The  reaping  is  accomplished  with  a  sickle  where  many  consecutive  plants 
in  the  same  drill  are  to  be  cut,  as,  for  instance,  in  thinning  out  undesirable 
plants.    Our  plan  is  to  go  ahead  of  the 

workman,  and  indicate  by  pointing  the 

plants  to  be  cut.    The  workman  cuts  and 

binds  into   sheaves.     Where,  however, 

marked  plants  here  and  there  in  a  plot 

are  to  be  harvested  the  better  way  is 

to  employ  a  pocket-knife.      The  blade 


^^^ 


Fig.  106.-^trap  and  buckle  to  be  used  as  a  belt  for 
nqi|)ortii)g  calico  bags  in  harvesting  experimental 
vbcaL  ^o  wire  hooks  are  attached  to  the  belt 
ai  shown  in  the  figure,  and  upon  these  the  bag  Is 
soipended,  as  shown  in  Fig.  107. 


maj  be  small.      The  stalk  is  cut  just 


below  the  ears,  and  the  crop  is  placed     rig.  107.— showing  the  method  of  harvesting 

z^    ^    t 1 !._     _     _x ,"^3     Ai«^  h€»ds  from  selected  wheat  plants.     The 

engraving.      A  label   is   placed  in   the 


V,  ••  1.  i.  X .-^"J     Al*«  heads  from  selected  wheat  plants.     The 

m    a    bag    hung    to    a    strap    round    the  calico  bag  is  worn  as  an  apron  attached  to 

waist,  as    shown  in  the   accompanying  the  belt,  shown  in  Fig.  loe. 


bag,  as  well  as  tied  on  outside.   It  is  unnecessary  to  add  that  the  label  should 
give  aiiy  necessary  specifications,  such  as  kind,  quality,  date,  <&c. 


Tig,  lOS.—Sketdi  showing  method  of  threshing  and  winnowing  small  tots  of  wheat  where  the  whole  yield 
is  only  a  few  pounds  or  omices,  as  described  in  the  text. 

The  threshing  is  accomplished  by  beating  the  bags  containing  the  heads 
of  wheat  on  a  stone  or  plank,  or  by  beating  the  bag  with  a  stick,  such  as  a 
piece  of  broom-stick. 
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The  wins  owing  is  done  with  a  winnowing  machine,  if  the  grain  measures 
lalf  a  bushel  or  more,  but  otherwise  is  accomplished  in  some  other  way.  It 
8  unnecessary  to  state  that  the  machine  must  be  scrupulouslj  clean  before 
commencing  operations,  otherwise  the  seed  might  become  mixed.  If  the 
quantity  to  be  winnowed  weighs  only  a  few  pounds,  it  is  first  sieved  m  a 
common  round  hand-sieve,  quarter-inch  mesh.  This  is  done  on  a  large  piece 
)f  canvas,  which  has  been  shaken  free  of  seed.  The  grain  is  sieved  into  a 
arge  prospector's  pan.  If  the  wind  is  blowing,  nothing  further  is  necessarj 
;ban  to  pour  the  seed  shoulder-high  from  one  pan  to  another  to  winnow  it  in 
%  few  minutes.  If  there  is  no  wind,  a  pair  of  bellows  will  soon  blow  the  chaff 
>ut  of  the  pan,  and  leave  the  wheat  winnowed.  The  seed  may  be  sieved  to 
lecure  the  different  sizes — or  better,  where  the  quantity  is  very  small  (an 
)unce  or  two),  picked  over  by  hand.  The  accompanying  sketch  gives  a  better 
dea  of  the  operations  than  any  amount  o£  description.  The  work  is 
lacilitated  if  a  very  large  movable  table  can  be  carried  to  the  plot  to  lay  the 
^nvas  on,  so  as  to  enable  the  men  to  work  standing  up. 

The  grain  is  best  stored  in  bags — not  in  bottles,  or  it  will  soon  lose  its 
^terminating  power.     The  bags  should  be  of  good  calico,  and  should  be  veiy 


Pig.  100.— Contrivance  for  preventing  mice  and  rata  from  getting  at  wheat  hung  over  a  rafter,  a  a. 
Small  bags  of  wheat ;  h  (>,  beam  puasing  along  the  eaves  of  bam  ;  c  c,  rafter ;  d  <f  rf,  piece  of 
sheet  iron  preventing  mice  from  passing  along  c  to  the  bsurd.  Of  course  the  other  eui  of  the 
rafter  has  to  be  guarded  by  another  similar  piece  of  sheet  iron. 

nghtly  tied  at  the  mouth.  The  bags  are  best  hung  over  a  rafter  or  wire  m 
:he  loft.  We  once  saw  at  Mr.  Wm.  Farrer's  farm  an  ingenious  protection 
igainst  mice,  devised  by  him.     It  is  explained  in  the  adjacent  iBgure. 
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Entomological  I(otes. 


By  A.  SIDNEY  OLUFF, 
Government  Entomologist,  New  South  Wales. 


Bees-wax  Moths. 

Tfix  bee-moths,  or  bees-wax  moths,  of  which  there  are  two  distinct  kinds 
commonly  found  in  Australia,  are  so  well  known,  and  haye  been  so  frequently 
fignied  and  described,  that  it  will  not  be  necessary  to  give  very  detailed  or 
twhnical  descriptions  of  them  here.  A  considerable  number  of  inquiries 
bave  been  received  during  the  past  two  years  regarding  these  destructive 
moths,  chiefly  from  amateur  bee-keepers ;  and  it  may,  therefore,  be  useful 
to  publish  a  few  notes  concerning  tne  habits  and  seasonal  appearance  of 
these  insects  in  Australia,  more  especially  as  I  am  able  to  add  some  informa- 
tion regarding  remedial  and  preventive  measures  for  the  suppression  of  the 
pests  which  have  been  found  satisfactory  by  experienced  bee-keepers.  The 
larger  of  the  bees-wax  moths — properly  known  as  Oalleria  mellonella^ 
Linn^  but  sometimes  called  by  the  name  Oalleria  cereana,  !Fabr. — appears  to 
be  bv  far  the  most  destructive  of  the  two  insects.  It  is  a  very  widely- 
distributed  species,  being  found  throughout  Europe  and  North  America,  m 
India,  and  even  in  the  cold  regions  of  Northern  Siberia ;  indeed,  it  appears 
to  have  a  range  that  is  co-extensive  with  that  of  the  hive-bee  itself.  In 
wann  countries  it  is  much  more  abundant,  and  therefore  destructive,  than 
in  temperate  or  cold  climates,  a  fact  which  is  probably  accounted  for  by  the 
^mng  number  of  broods  or  generations  which  occur  in  a  season  under 
different  climatic  conditions.  With  us  in  New  South  Wales  the  first  brood 
of  moths  appears  in  the  early  spring  from  caterpillars  which  have  passed 
the  winter  in  a  semi-dormant  condition,  within  tne  walls  of  their  silken 
coverings,  and  only  turned  to  pupae  or  chrysalids  upon  the  approach  of  warm 
weather.  These  winter  or  hybemating  caterpillars  feed  very  little,  and 
Qsaally  confine  their  wanderings  to  the  silken  channels  which  they  have 
nude  for  themselves  before  the  cool  weather  sets  in.  Upon  the  return  of 
the  desired  warmtb  the  caterpillars  spin  a  complete  cocoon  for  themselves 
and  turn  to  the  chrysalis  stage,  and  in  from  ten  days  to  a  fortnight  the  per- 
fect moth  appears.  The  moth  then  lays  eggs  in  any  convenient  spot,  such 
as  the  sides  imd  bottom  of  the  frames,  on  the  walls  of  the  liive  itself,  or  on 
the  comb.  In  each  case  I  have  had  an  opportunity  of  observing  the  pro- 
cess, the  moth  chose  the  sides  of  the  frames,  as  near  to  the  brood-comb  as 
Kssible,  the  young  larvse  having  a  decided  preference  for  this  comb.  The 
■vae  having  once  made  their  appearance,  which  they  usually  do  in  from 
®ight  to  ten  days  after  the  laying  of  the  eggs,  their  growth  is  exceedingly 
'apid,  the  average  time  before  they  are  ready  to  assume  the  chrysalis  stage 
being  only  some  thirty  days.  The  average  duration  of  the  chrysalis  period 
IS  about  a  fortnight,  so  it  can  easily  be  seen  with  what  great  capabilities  for 
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rapid  reproduction  we  have  to  deal.  As  we  have  said,  tlie  number  of  genera- 
tions, or  broods,  wbich  develop  in  a  season,  t.^.,  between  early  spring  and 
late  autumn,  varies  with  locality  and  climate,  but  it  may  be  worth  while  to 
record  that,  in  my  opinion,  we  have  suflScient  evidence  to  prove  the  existence 
of  four  broods  in  the  Sydney  district  under  ordinary  circumstances.  I  have 
myself  successfully  bred  three  generations  or  broods  from  a  comb  received 
in  early  spring  from  the  Kichmond  !River ;  and  I  am  convinced  that  a  fourtli 
might  have  been  bred  from  the  same  stock  but  for  an  unfortunate  accident 
to  the  eggs  obtained  from  my  third  brood.  Upon  first  hatching,  the  larra 
is  pale  yellow  in  colour,  with  a  slightly-darkened  head :  and  when  full  grown, 
is  of  a  dull  greyish  flesh  colour,  with  a  dark  reddish-brown  head.  Its 
average  length  is  about  an  inch,  and  like  the  majority  of  the  caterpillars  of 
moths,  it  has  sixteen  legs.  The  chrysalis  of  the  larger  bees- wax  moth  is  of 
the  ordinary  type,  and  it  is  enclosed  in  a  very  compact  cocoon  of  tough  white 
silk,  usually  spun  up  in  one  of  the  silken  channels  or  galleries  made  hv  the 
larva  whicfi  we  havje  previously  referred  to.  The  perfect  insect  or  moth  has 
reddish  brown-grey  forewings,  which  are  distinctly  lighter  in  colour  towards 
the  outer  or  hinder  margins.  The  sexes  may  readUy  be  distinguished  bj 
the  outline  of  the  wings,  as  will  readily  be  seen  by  a  glance  at  the  plate 
accompanying  this  article. 

The  second  species  of  bees-wax  moth  is  known  as  Achrosa  grisella^  Fabr., 
the  lesser  bees- wax  moth,  or  honey  moth,  Ac.  Although  not  nearly  so  de- 
structive as  the  larger  kind,  it  does  considerable  damage  in  old  and  neglected 
hives.  The  moth  is  much  smaller  than  Qalleria  mellonella,  with  which,  by 
the  way,  I  have  found  it  associated  in  the  same  hive  on  more  than  one 
occasion.  It  is  of  a  dead  grey  colour,  with  a  yellow  head.  This  species  is 
not  nearly  so  particular  in  choosing  its  food  as  the  former  kind  (G*  mello- 
nella),  and  may  frequently  be  found  feeding  on  the  ddbrig  which  commonly 
collects  on  the  bottom  of  a  neglected  hive. 

In  an  article  by  Mr.  W.  W.  Smith,  published  in  The  New  Zealand  Country 
Journal  (vol.  xtiit,  p.  13, 1894),  the  following  observations  occur,  and  we 
venture  to  quote  them  here,  as  they  appear  to  give  some  valuable  information 
regarding  the  remedies  for  the  attacks  of  these  moths.  Mr.  Smith  says  :— 
"  In  suggesting  means  for  the  suppression  of  the  pest  (the  lesser  bees-wax 
moth),  it  is  important,  as  already  stated,  to  put  swarms  into  sound  boxes, 
and  to  fit  them  closely  on  their  boards  or  staging.  The  entrance  to  the  hive 
should  not  be  made  too  large,  but  just  sufficient  to  enable  the  bees  to  pass  to 
and  fro  without  overcrowding.  These  precautions  lessen  the  chances  of  the 
moths  gaining  access  to  the  hives.  It  is  advisable  not  to  put  the  swarms 
into  too  large  boxes,  as  any  vacant  space  in  the  hive  enables  the  moths  to 
fly  about,  and  also  lessens  the  chances  of  their  destruction  by  the  bees. 
Another  important  matter  is  to  examine  the  boards  occasionally,  and  should 
any  caterpillars  or  chrysalis  be  found  thereon  to  replace  them  with  clean 
boards.  These  remarks  apply  only  to  ordinary  bee-keeping  in  plain  boxes, 
such  as  is  practised  about  farm  homesteads  and  in  the  gardens  of  artizans. 
Should  the  foregoing  hints  fail  to  keep  the  moth  in  check,  I  would  suggest 
that  any  hives  becoming  badly  infested  with  the  pest  be  destroyed  with 
sulphur,  and,  after  straining  the  honey,  to  carefully  bum  every  particle  of 
the  comb.  In  badly  infested  hives  the  comb  becomes  impure,  and  frequently 
smells  strongly  when  the  box  is  raised  off  the  board.  To  be  able  to  obtain  a 
supply  of  pure  honey  in  future,  stringent  measures  should  certainly  be 
adopted  at  the  present  time  to  check  the  ravages  of  the  honey  moth.  The 
use  of  bar  hives,  and  carefully  attending  to  them  for  a  few  seasons,  would 
practically  annihilate  the  pest.    The  interest,  however,  in  bee-keeping  is  not 
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80  general  as  to  expect  thiB  to  be  done  by  ordinary  bee-keepers.    It  is,  neyer- 
\  theless,  regrettable  that  tbis  pest  should  be  allowed  to  increase,  when  a  little 

attention  and  care  for  a  few  seasons  would  exterminate  it." 

From  the  foregoing  account  of  the  habits  of  these  moths  it  will  be 
gathered  that  remedies  are  not  difficult  to  find.  They  may  be  briefly  sum- 
marised as  follows : — 

a.  Cleanliness ;  and  to  attain  this  frame-hives  are  essential.  Every 
larva  and  every  cocoon  must  be  destroyed  when  found.  Mr.  W. 
Abram,  an  excellent  local  authority  on  bee-keeping,  says,  "  Take 
out  every  comb  and  give  the  frames  a  gentle  tapping  with  a  small 
stick,  when  every  grub  will  hasten  to  get  out  of  its  hiding  place  as 
quickly  as  possible,  and  will  drop  off,  when  it  may  be  killed. 
Now  with  a  knife,  or  other  pointed  instrument,  pull  out  the 
cocoons,  clean  everything,  and  replace  the  frames." 

I.  Stored  combs  must  be  closely  watched,  and,  if  found  to  be  infested, 
1  fumigated  with  sulphur. 

*  c.  Lantern  traps,  such  as  are  ordinarily  used  by  moth-collectors,  have 

J  been  recommended  for  trapping  the  perfect  moths,  but  I  doubt  if 

;  they  are  worth  the  trouble  which  they  entail. 

It  is  a  well-known  fact  that  the  beeswax  moths  do  not  attack  the  Italian 
or  Ligurian  bee  to  any  serious  extent ;  indeed  they  are  rarely  attacked  at 
all.    It  is  the  ordinary  black  bee  or  hive  bee  that  suffers  so  greatly. 

In  conclusion,  I  would  express  my  thanks,  amongst  other  kind  correspon- 
dents, to  Dr.  Dagnell  Clark,  the  Bev.  John  Ayling,  and  Messrs.  Abram  and 
Kiddel,  who  have  been  kind  enough  to  forward  to  the  Department  specimens 
or  information. 

As  far  as  I  am  aware  very  few  recognisable  figures  of  the  bee-moths 

have  been  published,  so  that  the  plate  attached,  from  the  pencil  of  Mr.  E. 

M.  Grosse,  will,  doubtless,  prove  very  acceptable.    With  the  exception  of 

an  excellent  wood-cut  in  Div.  Taschenberg's  "Die  Insecten "  (Brehm's 

Thierleben,  vol.  IX,  p.  432)  of  the  larger  species,  I  have  not  been  able 

to  find  a  figure  showing  the  stages  or  habits  of  these  moths. 


EXPLANATION  OP  PLATE. 

Bbes-wax  Motus. 

Fig.  1. — Larva  or  caterpillar  of  Larger  Bees- wax  Moth  {Oalleria  melloneUa,  Linn.),  side 
view  (much  enlarged). 
,y  2. — The  same  viewed  from  above  (much  enlarged). 
„  3. — Cocoon  of  same,  extracted  from  bee-comb  (enlarged). 
,y  4. — Larger  Bees-wax  Moth  {Oalleria  mdlonella,  linn.),  male  (much  enlarged). 
„  5. — Forewing  of  same,  female. 
„  6. — Larva  or  caterpillar  of  Lesser  Bees- wax  Moth  {Achroea  griadla^  Fabr.),  side  view 

(much  enlarged). 
„  7.  Pupa  or  chrysalis  of  same  (much  enlarffed). 
,y  8. — Lesser  Bees- wax  Moth  {Achraa  grisdla,  Fabr.)  (much  enlarged). 

In  the  back  ffronnd,  above,  a  comb  from  a  frame-hive  is  represented,  showing  brood- 
comb  tunnelled  by  the  larvs  of  the  Larger  Bees- wax  Moth  {Oalleria  melloneUa,  Linn.) 

The  natural  sizes  of  the  insects  are  indicated  by  hair-line. 


Digitized  by 


Google 


R^ort  on  Investigation  of 


on  Investigation  of  Bee  Diseases  at 
Campbelltown*. 


By  K.  helms, 
Department  of  Agriculture. 

W.  S.  Campbell,  Esq.,  Department  of  Agriculture. 

to  band,  you  the  accompanying  report  concerning  the  b© 
irestigation  of  which  I  had  the  honor  to  be  entrusted  with. 
y  say,  that  my  experiments  have  produced  a  fairly  satisfactory 
at  the  same  time  submit  that  upon  several  points  my  con 
ot  prove  permanently  tenable,  because  they  are  to  a  grea 
on  and  deduction.  This  is  due  to  the  uncertainty  which  stil 
le  origin  and  cause  of  at  least  one  of  the  diseases,  and  wil 
igli  scientific  investigation  before  a  definite  conclusion  can  b 

my  disposal  necessary  for  the  experiments  was  scarcel] 
daring  that  they  had  to  be  carried  out  with  caution  on  accoau 
nowledge  regarding  the  cause  of  the  diseases.  And  beside 
>e  taken  into  consideration  that  bees  cannot  at  all  times  b< 
intage  either  to  the  operator  or,  more  particularly,  to  that  o 
jelves.  Cold,  damp,  and  windy  weather,  or  even  an  overcasi 
lake  these  insects  very  irate,  and  fighting  and  robbing  may  b( 
hey  are  sprayed  under  such  unfavourable  conditions ;  or  th( 
the  hive  may  be  reduced  by  the  operation  so  that  the  welfaK 
may  be  endangered.  Unfortunately  frequent  changes  ol 
ed  me  to  a  great  extent ;  and  being  well  aware  that  undei 
tions  probably  quite  different  results  may  be  the  outcome  ol 
lents,  I  must  not  omit  again  to  point  out  that,  although  mj 
reproved  successful,  further  investigations  are  still  necessary 
3  yet  better  and  more  decided  results. 
3f  many  bee-keepers  to  ascertain  the  outcome  of  the  expen- 
me  to  report  at  the  present  time  as  fully  as  I  am  able,  but  u 
irvations  before  you,  I  am  respectfully  requesting  you  t( 
ime  by  no  means  as  finally  completed,  but  merely  as  a  gooc 
wards  the  proper  handling  of  the  trouble. 

I  have,  &c., 
ebruary,  1894.  R  HELMS. 

ommunication  addressed  to  the  Department,  Mr.  Kitchingof  Campbell 
)iary  the  above  experiments  were  carried  out,  states  that  as  a  result  <* 
s  the  diseases  have  been  completely  stamped  out. — Ed. 
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See  Diseases. 
Bee  Paralysis. 

Description. — ^The  premonitory  symptoms,  if  there  are  such,  of  this  disease 
are  imperceptible  to  tiie  human  eye.  As  a  rule,  it  is  only  recognised  when 
it  has  already  reached  an  adyanced  stage.  At  this  time  a  considerable 
distension  of  the  abdominal  parts  of  the  bee  takes  place.  The  rings  and 
plates  become  separated,  so  to  say,  and  the  intervening  membranes  are  often 
stretched  to  such  an  extent  that  the  movement  of  the  joints  becomes  impos- 
sible, and  the  whole  part  helow  the  constriction  of  the  body  appears  as  if 
ready  to  burst.  The  insect  has  now  lost  the  power  of  using  its  Umbs  in  the 
normal  manner  and  staggers  slowly  about  with  generally  one  or  both  hind 
legs  dragging,  and  at  times  rolls  over, — as  if  drunk.  Attempts  to  fly 
become  futile,  and  result  in  short  misdirected  rises  and  frequently  in  a 
tumble  only,  but  mostly  the  nervous  vibrations  of  the  wings  are  entirely 
powerless  to  lift  the  bee  from  the  ground.  The  entire  loss  of  power  to  use 
the  sting  is  characteristic,  and  a  still  more  advanced  stage  of  the  disease 
manifests  itself  by  the  increasing  loss  of  command  over  the  limbs ;  the  front 
legs  as  a  rule  remaining  active  the  longest,  intimately  the  insect  falls  over, 
and,  after  a  few  hours,  dies.  No  doubt  the  temperature  considerably 
influences  the  protraction  or  acceleration  of  the  death,  but  generally  for  an 
hour  or  two  after  the  bee  has  fallen  over  the  intermittent  twitchings  of  the 
bag  and  wing  muscles  still  indicate  that  life  is  not  quite  extinct.  Almost 
invariably  the  bees  die  with  their  tongue  protruding  full  length. 

The  intestines  of  the  swollen  bees  are  mled  with  a  yellowish  green  liquid 
mass  of  fa^as,  containing  a  good  deal  of  pollen,  wluch  seems  to  a  great 
extent  to  be  the  origin  of  its  colour.  Its  odour  is  acrid  and  unpleasant, 
resembling  the  smell  of  cat's  urine.  Large  numbers  of  various  Kinds  of 
micro-organisms  can  at  all  times  be  found  in  this  fluid  mass,  some  of  which 
are  also  found  in  the  blood  and  in  almost  every  part  of  the  body. 

The  old  bees  as  a  rule  suffer  more  severely  from  the  disease,  and  those 
that  succumb  to  it  are  found  to  be  principally  foragers ;  but  I  have  also 
seen  quite  voung  bees,  and  even  such  as  have  only  just  been  hatched,  die 
off.  This,  liowever,  I  noticed  more  particularly  to  be  the  case  in  very 
reduced  colonies. 

Probably  the  development  of  the  disease  may  extend  over  a  considerable 
time  before  if  becomes  so  virulent  that  it  can  easily  be  detected  by  the 
human  eye ;  but  whenever  it  approaches  that  stage  it  ends  fatally  to  the  bee 
within  three  days. 

The  Depilating  Disease. 

Description. — ^The  bees  suffering  from  this  disease  are  easily  recognisable 
bjtiieir  appearance,  as  they  become  glossy  and  almost  greasy-looking  when  it 
adfances.  This  and  their  somewhat  reduced  size  at  once  distinguishes  them 
from  the  other  bees  of  the  colony.  The  gloss  is  due  to  the  loss  of  the  hair  of 
the  abdomen,  as  well  as  that  of  the  thorax ;  but  the  abdominal  parts  seem  to 
lose  the  hair  first.  Most  likely  the  disease  is  the  primary  cause  of  the  hair 
^oming  out,  but  it  is  doubtless  promoted  through  the  rubbing  the  bees  get 
in  the  hive,  and  during  the  tussle  they  are  subjected  to  during  their  ejection 
from  the  hive  and  afterwards.'  The  glossy  appearance  may  however  to  some 
extent  also  be  attributable  to  a  secretion  oi  a  fatty  substance  or  moisture, 
^use  it  often  looks  as  if  the  sick  bees  were  perspiring.    "When  seen  in 
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the  liive  they  generally  crawl  slowly  about  the  frames  and  at  the  bottom  of 
it.  They  evidently  have  bec.ome  too  langnid  to  fly  out  for  the  purpose  of 
gathering  food,  and  live  upon  the  stored  supply  of  the  community.  This 
behaviour  is  resented  by  the  other  bees,  and  consequently  the  sluggards  are 
driven  out ;  but  probably  many,  feeling  their  death  approaching,  leave  the 
hive  on  their  own  accord. 

In  front  of  the  hive  of  a  diseased  swarm  a  number  of  hairless  bees  may 
always  be  found  loitering  on  the  alighting  board  when  they  are  very  often 
vigorously  attacked  by  the  healthy  bees.  These  tumble  over  and  over  with 
them,  and  drive  them  away  from  tne  entrance.  Occasionally  two  attack  the 
same  diseased  bee,  but  generally  only  one  takes  the  office  of  removal.  A 
considerable  number  are  carried  away  on  the  wing  to  a  great  distance  from 
the  hive,  and  probably  not  dropped  till  the  carrying  bee  becomes  tired.  I 
have  followed  some  of  these  pairs  with  my  eyes  to  a  distance  of  over  200 
yards,  and  could  never  see  the  diseased  bee  being  dropped.  Dead  specimens 
are  also  carried  away  to  a  large  extent,  which  is  not  a  very  difficult  task,  as 
the  dead  soon  dry  and  become  light ;  a  ^reat  number  however  remain  lying 
about  the  hive  when  the  death  rate  is  large.  I  have  noticed  frequently 
diseased  bees  flying  away,  but  I  never  saw  one  coming  to  the  hive  laden  with 
pollen  or  honey. 

During  the  warm  time  of  the  day  a  constant  turmoil  is  noticed  in  front  of 
the  hive  of  a  badly  diseased  stock,  which,  at  first  sight,  resembles  robbing  to 
a  great  extent,  more  particularly  so,  because  two  apparently  different  kinds 
of  bees  are  engaged  in  the  contest.  The  shining  appearance  of  the  one  kiod, 
however,  is  a  sure  indication  that  diseased  bees  are  expunged,  and  that  no 
foreign  agression  is  contested.  Moreover,  on  close  observation  it  will  soon 
be  noticed  that  the  shiny  bees  behave  differently  to  robbers,  which  as  a  rule 
attempt  to  enter  the  hive  by  stealth,  and  in  all  sorts  of  ways  and  openings 
beside  the  common  entrance.  At  times  the  diseased  bees  are  allowed  to 
crawl  about  unmolested  on  the  alighting  board,  and  may  re-enter  the  hive, 
but  as  a  rule  they  either  voluntarily  soon  come  out,  or  they  are  pushed  out 
again. 

The  most  remarkable  thing  I  noticed  is  that  frequently  a  diseased  bee  is 
fed  by  another,  just  as  if  induced  to  do  so  by  sympathy,  a  feature  quite 
foreign  to  the  general  desire  of  the  community  to  expunge  the  diseased  and 
useless  members.  I  noticed  also  that  a  number  of  bees  encircled  a  diseased 
one,  and  very  actively  nibbled  about  at  its  body  and  limbs  in  a  caressive 
manner,  agitating  at  the  same  time  around  it.  The  exact  motive  of  this 
behaviour  I  cannot  understand,  but  it  appeared  almost  as  if  the  bees  removed 
something  from  the  body  of  the  diseased  one.  The  process  seemed  to  be 
agreeable  to  all  engaged  in  it. 

In  my  opinion  this  disease  is  due  to  Bacillus  ffaytoni,  Cheshire,  with  which 
the  microscopical  preparations  I  have  lately  made  fairly  well  agree,  but  a 
further  investigation  is  necessary  to  fully  establish  this  fact  by  more  exten- 
sive experiments,  and  by  means  of  cultures,  &c.,  which,  however,  cannot  well 
be  gone  into  until  Dr.  Cobb's  laboratory  is  refitted. 

Whilst  the  most  of  the  hairless  bees  appear  considerably  reduced  in  sue, 
I  have  seen  occasionally  some  specimens  with  a  dilated  abdomen,  which, 
because  bee  paralysis  existed  in  the  apiary,  may  be  due  to  the  probability 
that  they  were  attacked  by  both  diseases.  In  several  instances  I  noticed 
both  diseases  to  occur  in  the  same  hive,  and  at  one  time  inclined  to  the 
opinion  that  possibly  both  were  the  same  under  different  forms  of  develop- 
ment. However,  from  this  opinion  I  have  departed  since  I  have  more 
closely  observed  the  progress  of  both. 
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!nie  bees  nearing  death,  after  having  crawled  about  in  an  aimless  manner 
for  aome  time,  faXi  oyer  and  lie  on  their  side.  They  die  soon,  but  a  twitching 
of  the  legs  and  antennae  continues  for  a  little  time  after  thej  hare  fallen. 
When  quite  dead  their  tongue  protrudes,  generally  full  length,  and  the 
abdomen  is  bent  forward ;  the  lost  feature  giyes  them  the  appearance  of 
hftfing  been  stung. 

The  Diseases  possibly  Contagions. 

Considering  the  character  of  them  and  their  development  it  appears  to  me 
that  both  diseases  are  due  to  some  bacillus  or  other  micro-organism,  and 
presuming  this  opinion  to  be  correct,  it  can  hardly  be  doubted  that  they  are 
contagious  as  well  as  infectious.  This  seems  to  me  proved  by  the  spreading 
of  the  diseases,  for,  as  a  rule,  when  they  once  make  their  appearance  in  an 
apiary,  and  are  not  immediately  checked,  they  run  from  one  colony  to 
another,  and  often  throagh  the  whole  stand.  That  it  may  also  be  spread 
by  the  queen,  in  my  opinion,  is  very  probable,  because  I  know  of  cases  where 
the  disease  first  appeared  in  a  colony  that  received  an  imported  queen,  and 
where,  prior  to  this  event,  nothing  of  either  form  of  the  disease  had  been 
noticed.  In  two  of  these  cases  the  queens  came  from  apiaries  that  were 
affected  with  one  or  the  other  of  the  diseases. 

Some  colonies,  however,  escaped  the  infection  of  the  diseases,  and  there- 
fore may  be  considered  as  enjoying  immunity  from  them.  This  is  very 
important,  and  in  all  of  such  cases  I  noticed  that  these  colonies  were  popu- 
lous, and  possessed  a  vigorous  queen.  Weak  colonies,  on  the  contrary,  seem 
generally  more  readily  attacked  or  suffer  more  or  less  from  them.  Two 
reasons  may  account  for  this:  either  the  stock  is  composed  of  naturally 
weakly  bees,  that  possess  little  resisting  power,  or  the  hive  is  visited  by 
robbers  that,  though  perhaps  not  infected  themselves  with  any  disease,  may 
bring  the  contagion  from  other  colonies,  and  frequently  reinfect  the  numeri- 
cally—and  likely  constitutionally  as  well — weak  colony. 

Prevention  and  Cnre  of  Diseases. 

A  prolific  queen,  which,  as  a  rule,  produces  a  vigorous  progeny,  seems  to 
me  one  of  the  most  important  factors  in  the  regeneration  of  a  diseased 
colony,  and  the  best  means  of  resisting  the  ravages  of  diseases,  as  well  as  the 
leading  preventive  of  their  recurrence.  This  theory  has  already  been 
proved  to  be  correct  by  practical  experiments.  A  particularly  striking 
instance  I  will  quote.  One  of  Mr.  Kitching's  colonies  was  very  badly 
Infected  at  the  time  I  began  my  experiments  at  his  apiary,  but  its  queen  had 
been  superseded  some  time  previous  to  my  arrival.  This  queen  proved  to 
he  very  prolific,  and  as  soon  as  her  progeny  began  to  populate  the  hive  the 
treatment  I  had  in  the  meantime  subjected  the  bees  to  produced  a  strikingly 
beneficial  effect,  which  I  must  attribute  greatly  to  the  assistance  rendered 
ly  the  general  vigour  that  was  beginning  to  pervade  the  stock  from  that 
tune.  Although  this  is  the  most  pronounced,  it  is  not  the  only  instance 
vhere  the  beneficial  influence  of  a  vigorous  queen  was  observable. 

An  abundant  honey-flow,  it  has  been  observed,  greatly  helps  to  reduce  the 
■Kvrtality,  and  consequently  assists  in  the  elimination  of  the  disease.  Besides, 
to  a  healthy  nourishment  I  am  inclined  to  ascribe  this  beneficial  effect  to 
the  greater  activity  displayed  by  the  bees  during  the  honey-gathering  flights, 
because  it  seems  to  me  that  a  honey-flow  has  more  effect  than  mere  feeding, 
and,  therefore,  it  cannot  well  be  attributed  solely  to  the  more  copious  supply 
of  food.    However,  the  colonies  that  are  badly  supplied  with  food  suffer 
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undoubtedly  moro  than  those  that  have  a  sufficiency.  Feeding,  therefore, 
should  not  be  neglected  whenever  the  necessary  quantity  of  honey  becomes 
exhausted  in  a  nive,  for  it  stands  to  reason  that  a  starved  colony  will 
succumb  to  the  attack  of  diseases  at  once.  A  thin  food  that  would  require 
shifting  from  the  cells  again  after  first  storing  seems  in  my  opinion,  the 
most  suitable,  but  whether  such  should  be  honey-food  or  sugar-food,  I  am 
not  in  a  position  to  decide  at  present.  Probably  sugar-food  would  be  the 
more  suitable,  because  the  sugar-syrup  resembles  the  natural  nectar,  and  a 
desirable  physical  action  may  be  produced  by  it.* 

To  eradicate  the  diseases,  I  conducted  my  experiments  on  the  presumption 
that  they  are  contagious,  and  therefore  originated  by  some  form  or  forms  of 
micro-organisms.  No  necessity  exists  to  deal  with  such  experiments  that 
proved  ineffective  or  too  tedious.  I  will,  therefore,  content  myself  with  those 
methods  that,  in  my  opinion,  are  necessary  to  be  followed,  and  which  at  the 
same  time  are  the  most  promising  to  ensure  a  speedy  cure. 

A  complete  disinfection  of  the  stand  of  the  apiary,  as  well  as  of  the  hives, 
is  a  primary  condition.  If  the  hives  are  placed  upon  the  ground  a  careful 
chipping  out  of  all  the  grass  and  weeds  is  necessary,  which,  after  they  have 
become  dry,  should  be  burned  on  the  ground  where  they  lie.  To  secure  a 
thorough  consumption  of  the  weeds,  and  a  total  destruction  of  the  spores 
that  may  infest  the  surface  of  the  ground,  it  is  advisable  to  strew  some 
readily  inflammable  material  over  the  area  of  apiary,  such  as  straw  or  shavings, 
to  insure  a  heating  of  the  soil.  (It  is  scarcely  necessary  to  say  that  the 
burning  of  the  ground  must  be  done  after  dark,  when  the  hives  may  easily 
be  removed  without  disturbing  the  bees.)  I  found  it  convenient  to  drag  a 
lighted  mob  of  tow  or  cotton  waste,  saturated  with  kerosene,  over  the  ground, 
and  in  this  way  secured  a  good  ignition  of  the  loose  material,  and  by  stirring 
and  leaving  a  burning  flock  here  and  there  in  places,  accomplished  the 
destruction  of  the  roots  and  stalks  where  these  were  lying  heaped  up,  or  may 
be,  covered  with  soil.  After  disinfecting  the  ground  in  this  manner  it  is 
advisable  to  rake  it  and  roll  it  firm  before  the  hives  are  replaced,  because  on 
a  firm  ground  the  dying  and  dead  bees  may  easily  be  seen  and  more  readily 
removed. 

The  safest  method  of  disinfecting  the  hives  is  also  by  heat.  Boiling  water 
answers  best  for  this  purpose.  An  immersion  for  five  minutes  is  necessary, 
and  it  must  be  observed  that  the  water  requires  to  boil  during  this  time,  and 
if  much  wax  and  propolis  is  adhering  to  the  box  it  is  advisable  to  remove 
those  first.  In  the  case  of  bee-paralysis,  I  advise  the  delay  of  the  disinfection 
of  the  ground  and  hives  till  after  the  bees  have  been  purged,  for  the  obvious 
reason  that  the  excreta  most  likely  contain  a  large  amount  of  contagious 
matter,  a  great  deal  of  which  would  probably  be  deposited  within  the  area  of 
the  apiary  and  pollute  the  ground. 

Treating  ior  Dee-paralysis  I  recommend  the  following  method : — ^Purge  the 
bees ;  transfer  them  to  a  disinfected  hive ;  spray  them  and  the  combs  with  a 
solution  of  carbolic  acid  of  half  per  cent,  strength,  and  repeat  this  spraying 
every  third  or  fourth  day  till  the  cure  is  achieved.  Occasional  feeding  with 
salicylated  honey  or  sugar  may  also  be  advisable,  which  will  depend  upon 
circumstances,  and  must  be  left  to  the  discretion  of  the  apiarist. 

*  Note. — I  am  well  aware  that  the  moving  of  honey  from  cell  to  cell,  for  the  purpose 
of  drying  it,  is  disputed  by  many,  and  douoted  by  most  apiarists  ;  perhaps  justly  so. 
Probably  It  is  only  done  when  the  bees  are  not  busy  with  a  copious  flow,  if  at  all.  How- 
ever; for  their  consumption  they  use  the  fresh  honey  in  preference  to  the  drier  or  ripe, 
and,  therefore,  the  thinner  a  mixture  the  more  likely  it  will  be  used  first,  which  serves 
my  argument  as  welL 
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To  make  tlie  bees  take  the  medicated  honey  in  such  quantities  as  is  neces- 
Barv  to  produce  the  desired  effect,  and  just  about  no  more  than  is  sufficient, 
is  at  all  times  beset  with  difficulties.  There  are  various  methods  of  giving 
food,  but  in  order  to  allow  as  many  bees  of  a  colony  to  get  at  it  at  the  same 
time  in  the  case  of  purging  them,  a  frame,  covered  with  finely  perforated 
zinc,  that  fits  the  hive,  answers  the  purpose  best.  The  food  in  this  way 
may  be  spread  over  a  large  surface,  and  becomes  simultaneously  available  to  a 
great  number  of  bees.  Giving  the  medicated  food  at  night,  I  closed  the  hive 
for  sixteen  to  eighteen  hours,  and  then  let  the  bees  go.  Finding  that  oil  of 
cinnamon  produced  an  exiting  efi'ect  upon  the  bees,  it  is  advisable  to  spray 
them  with  it  in  a  diluted  form — about  20  drops  to  a  ^  pint  of  luke-warm 
water  and  well  shaken — when  they  are  about  to  be  liberated.  This  will 
start  them  to  flight,  which  assists  them  to  void  freely.  A  difficulty  of  voiding 
exists  when  the  disease  is  progressing  towards  an  advanced  stage,  and  this 
must  be  overcome  by  judicious  purging  and  a  stimulation  to  activity.  If  the 
difficulty  of  voiding  is  overcome,  almost  prostrate  individuals  will  regain  the 
power  of  flight.  This  I  observed  first  with  bees  I  was  keeping  some  time  ago 
imder  a  glaas  globe  for  the  purpose  of  making  microscopical  preparations  of 
them,  as  well  as  for  the  study  of  the  progress  of  the  disease.  When  the 
air  under  the  globe  became  hot  through  the  sun  shining  upon  it,  some  of  the 
almost  dead  specimens  rallied  and  became  agitated  when  the  heat  increased. 
The  consequence  was  that  some  of  them  voided  profusely,  and  then  regained 
the  power  of  flight.  Several  I  allowed  to  escape  through  the  windows,  and  saw 
them  fly  away  apparently  as  if  nothing  ailed  them.  Eor  the  "  Depilating 
Disease  "  the  purging  may  be  dispensed  with,  although  it  may  act  probably 
beneficially  in  this  case  as  well,  but  it  is  not  so  necessary  as  in  the  case  of 
paralysis.  The  spraying  with  carbolic  every  third  or  fourth  day  is,  however, 
necessary,  and  an  occasional  feeding  with  salicylated  honey  is  recommended. 
During  my  experiments  I  found  that  bees  can  endure  considerably  stronger 
medicines  than  their  small  bodies  would  lead  one  to  suppose,  and  were  it  not 
that  the  welfare  of  the  larv©  might  be  impaired,  probably  very  drastic  doses 
might  be  applied.  I  have,  for  instance,  very  copiously  sprayed  with  a  3  per 
cent,  mixture  of  formic  acid,  which  did.  not  in  the  least  inconvenience  the 
bees,  in  fact,  in  most  instances,  they  greedily  drank  the  globules  of  it.  This 
3  per  cent,  mixture  of  formic  acid  undoubtedly  greatly  improved  the 
condition  of  the  bees,  but  the  \  per  cent,  carbolic  spray  I  found  the  most 
rfective,  and,  therefore,  I  recommend  it  at  present  for  general  use. 

Besides  these  applications  of  medicine,  and  the  geneml  disinfecting  of  the 
apiary,  there  may  probably  be  other  very  important  agencies  instrumental 
in  bringing  about  a  cure  in  either  disease,  which  1  think  deserve  careful 
consideration.  These  consist  in  the  renovation  of  the  affected  colonies  by  a 
more  vigorous  strain  of  bees,  which  can  only  be  brought  about  by  superseding 
the  queen  by  a  young  prolific  one  that  has  been  produced  by  a  healthy 
colony ;  more  advantageously  still  hj  one  that  has  been  reared  by  bees  that 
reasonably  may  be  supposed  to  enjoy  immunity  from  the  attacks  of  these 
dtaeases.  This  has  been  already  alluded  to  above,  but  on  account  of  the 
importance  attaching  to  it,  I  deem  the  reiteration  of  the  subject  allowable. 
Grenerally  before  the  diseases  disappear  they  seemingly  fluctuate  in  virulence, 
tiiat  is  to  say  the  death-rate  of  bees  vanishes  by  degrees,  and  then  all  at  once 
it  increases  again.  This  seems  to  me  explainable  &om  the  probability  that 
from  yet  unknown  causes  during  certain  periods  a  more  rapid  development 
of  the  contagion  takes  place  than  at  others,  or  that  at  times  the  brood  is  more 
ligoroas  and  physically  superior  and  contagious-resisting  than  at  others. 
From  this  it  follows  that  when  the  diverse  hatchings  approach  their  natural 
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decay  from  senilitj,  this  is  accelerated  hj  the  attacks  from  the  disease,  and 
the  death-rate  becomes  more  apparent  again  from  the  increasing  nmnben 
that  lie  about  the  front  of  the  hiye.  Such  vexatious  increases  of  the  death- 
rate,  however,  become  less  perceptible,  or  disappear  altogether  when  the  new 
generations  springing  from  a  vigorous  queen  become  the  numerically 
predominating  inhabitants  of  the  hive.  This  seems  to  me  an  almost  complete 
proof  that  the  greater  vigour  of  the  bees  is  a  powerful  factor  towards  the 
elimination  of  diseases,  and  I  have  no  doubt  that  such  a  colony,  when 
assisted  by  rational  treatment,  will  soon  become  healthy  again.  Queens 
reared  by  healthy  and  prolific  colonies,  it  appears  to  me,  are  therefore  of  the 
utmost  importance,  and  their  fertilisation  by  healthy  drones  coming  from  a 
vigorous  stock  is  equally  essential.  To  prevent  the  fertilisation  of  queens 
by  diseased  or  weakened  drones,  for  which  a  chance  exists,  although  the  most 
vigorous  drone  always  has  an  advantage,  those  found  in  diseased  hives  ought 
to  be  destroyed.  Neither  the  drones  nor  the  queens,  although  they  rmst 
the  diseases  under  consideration  to  a  large  extent,  I  find  enjoy  complete 
immunity  from  them,  but  if  not  actually  succumbing  to  the  attacks,  it  is 
reasonable  to  conclude  that  they  will  produce  a  weakly  progeny,  which  is  a 
danger  in  itself. 

Regarding  my  opinion  of  the  importance  of  superseding  the  queens  in 
attacked  colonies,  I  am  thoroughly  in  touch  with  many  bee-keepers  whom  I 
have  conversed  with  on  this  subject.  For  instance,  Mr.  T.  H.  Bradley,  of 
Sunny  side  Apiary,  Appin,  a  noted  and  experienced  bee-keeper,  fully  agrees 
with  me,  and  even  goes  so  far  as  to  almost  entirely  deny  the  efficacy  of 
treating  the  bees  with  medicines,  and  thinks  the  remedy  lies  solely  in  the 
production  of  physically  superior  queens.  A  letter  from  him,  fully  discussing 
this  subject,  I  attach  to  this  report,  as  no  doubt  it  is  pregnant  with  sugges- 
tions of  vital  importance  to  the  future  of  the  apiculture  of  New  South 
"Wales.  I  cannot  but  help  agreeing  with  Mr.  Bradley  that  the  excessively 
practised  methods  of  artificial  queen  rearing  has  probably  to  a  great  extent 
been  conducive  to  the  physical  degeneration,  as  appears  to  be  the  case  with 
some  strains  of  the  present  bee-races.  It  is  my  unqualified  opinion  that  a 
strong  and  prolific  queen  can  only  be  produced  when  abundance  of  food  is 
supplied  to  the  larva  by  young  bees,  which  is  the  order  of  nature,  and  which 
must  not  be  lost  sight  of  whatever  means  may  be  adopted  for  the  purpose  of 
artificially  superseding  natural  queen  breeding. 

Summarising  the  methods  I  recommend  for  ctiring  the  bee-diseases  known 
as  Bee-paralysis  and  Depilating  Disease,*  they  are,  in  short,  as  follows : — 

Disinfect  the  stand  and  hives  by  heat;  in  case  of  Bee-paralysis  give  a 
purgative,  and  keep  the  bees  closed  up  for  fourteen  to  eighteen  hours,  and 
then  start  them  from  the  hive,  and  excite  them  by  spraying  with  diluted  oil 
of  cinnamon ;  spray  in  either  case  with  J  per  cent,  solution  of  carbolic  acid 
every  third  or  fourth  day ;  supersede  the  queen  of  the  diseased  colonies  in 
both  cases  as  soon  as  possible  by  a  prolific  queen  from  a  healthy  strain. 
As  a  good  honey  flow  has  been  observed  to  help  very  materially  to  eradicate 
diseases,  I  would  recommend  feeding  in  every  case  where  either  of  the 
diseases  have  appeared  in  a  stock  in  which  the  supply  of  food  is  reduced.  It 
may  not  act  quite  as  effectively  as  the  gathering  of  nectar,  for  which  a 
greater  amount  of  exercise  is  necessary,  and  the  activity  displaved  by  the  bees 
during  this  process  seems  certainly  conducive  to  keeping  the  bees  in  good 

*  This  is  more  generally  known  as  the  '*  hairless"  disease,  which,  howerer,  sounds  so 
irrational  that  I  cannot,  on  account  of  this,  adopt  the  name.  It  is  not  the  disease  that 
is  hairless,  but  the  beet  become  hairless  during  its  progress. 
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lieaMi,  but  it  is  the  best  snbstitate  for  it,  and  will  keep  the  individual 
inhalRtantB  of  the  hiye  strong,  and  consequently  better  adapted  to  resist  the 
aggression  of  contagion.  Moreover,  the  lood  thus  given  can  be  judiciously 
medicated  with  antiseptics,  which  would  be  desirable,  if  not  actually 
neeessary. 

Begarding  the  purgatives  given  'by  me,  I  found  that  podophyllum  or  senna 
aeied  very  beneficially  without  producing  any  apparent  weakening  effect ; 
at  tbe  two,  podophyllum  seemed  to  me  preferable.  The  doses  given  were : 
1  fluid  o«.*  or  tincture  of  podophyllum  to  6  lb.  of  honey-food ;  or  4  fluid 
M.  of  tincture  of  senna  to  6  lb.  of  honey-food,  the  honey-food  to  consist 
of  three  parts  of  honey  and  one  part  of  water,  to  be  well  boiled  and 
akimmed.  A  little  extra  water  has  to  be  added  to  allow  for  evaporation 
during  the  boiling,  the  medicine  to  be  added  after  the  food  bas  become 
cool  Three-quarters  of  a  pound  to  a  pound,  according  to  the  strength  of 
the  colony,  or  less  if  the  same  is  weak,  spread  over  a  perforated  sheet  of 
sine,  as  described  before,  is  about  the  quantity  to  be  given,  but  as  the 
immber  of  bees  in  each  hive  is  often  very  variable  a  hard  and  fast  rule 
etimot  be  laid  down  for  it.  As  in  many  other  cases,  the  administration  of 
Ad  medidue  and  the  general  treatment  must  be  left  to  the  judgment  of  the 
apiarist,  who  will  know  best  how  to  choose  a  suitable  time  for  it,  and  who  is 
generally  fairly  well  acquainted  with  the  strength  of  his  colonies.f 

I  have  not  tried  Epsom  salts,  but  have  heard  of  it  being  administered  with 
good  results.  !No  doubt  it  will  purge  readily,  and  a  1  oz.  packet  to  10  lb.  of 
food  would  produce  a  strong  mecQcine.  A  somewhat  drastic  method  of 
purging  seems  to  be  necessary  to  cure  Bee-paralysis,  but  the  absence  of  all 
stiBnibiting  action  in  Epsom  salt  induced  me  to  reject  it. 

MeLain's  mixture,  wnich  has  often  been  applied,  can  only  be  regarded  as 
a  purgative,  because  the  antiseptic  properties  of  the  small  quantity  of 
Saiicjlic  acid  it  contaifls  is  entirely  destroyed  by  the  neutralising  action  of 
^  bicarbonate  of  soda.^  The  bicarbonate  of  soda,  moreover,  may  act 
depressingly  upon  the  bee,  as  it  does  upon  men,  and,  therefore,  this  mixture 
ought  to  be  rejected,  because  there  can  be  little  doubt  but  that  bees  suffering 
frcwn  bee-paralysis,  whatever  its  origin  may  be,  require  a  stimulant  rather 
than  a  sedative.    The  salt  is  evidently  the  best  part  of  the  mixture. 

It  is  well  known  that  salt  is  required  by  bees,  particularly  in  spring  before 
an  J  honey  flow  sets  in,  and  probably  acts  as  a  mild  purgative  upon  their 
constitution.  At  any  rate,  it  seems  to  be  a  tonic,  so  to  say,  and  therefore  it 
must  be  recommended  to  be  given  at  times  to  the  bees,  so  that  they  do  not 
require  to  seek  it  at  offensive  places,  such  as  dung-heaps,  urinals,  or  the 
overflow  of  closets.  It  is  very  "desirable  that  a  few  small  wooden  troughs 
filled  with  brine,  or  where  the  atmosphere  is  not  too  dry,  a  few  pieces  of 
locksalt  be  kept  at  every  apiary,  to  enable  the  bees  to  get  the  necessary 
•npply  readily  and  in  a  clean  manner  when  they  feel  inclined  for  it. 

To  obviate  the  offensive  smell  carbolic  acid  possesses  to  bees,  I  mixed  the 
i  per  cent,  solution  with  some  oil  of  thyme.  The  odour  of  this,  it  is  well 
known,  is  yery  agreeable  to  bees,  and  a  dozen  to  twenty  drops  of  it  to  a  pint 
ef  mixture  scent  it  perfectly,  and  apparently  suppress  the  smell  of  the 

*I  fboiid  that  an  ordinary  egg-oap  holds  as  near  as  possihle  a  flaid  ounce,  and  may 
al^  be  naed  in  case  a  gradnated  vessel  is  not  available. 

tDr.  Cobb  advised  that  to  10  lb.  of  food,  1  oz.  podophyllam,  or  4  oz.  senna  be  mixed, 
bat  I  foasd  this  onantity  not  effective  enongh. 

t  As  a  core  of  foal  brood,  for  which  this  mixtnre  was  originally  recommended,  its 
«ftcacy,  therefore,  may  jnstly  be  doubted,  as  well  as  its  power  of  destroying  other 
bicilli. 
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carbolic.  Besides  the  agreeable  smell,  the  oil  of  thyme  possesses  antiseptic 
properties,  and,  therefore,  acts  beneficially  at  the  same  time.  Eormic  acid  I 
consider  yery  beneficial,  and  on  account  of  its  being  the  naturally  usedanti- 
septie  of  the  bees  I  experimented  with  it  very  hopefully.  The  result, 
however,  did  not  come  up  to  my  expectation,  because  the  effective  action  did 
not  appear  very  readily.  Comparing  it  with  the  action  of  carbolic  I  con- 
sider it  slow,  but  it  certainly  acts  very  beneficially,  and  is  yery  agreeable  to 
the  bees.  It  is  quite  possible,  howeyer,  that  under  different  conditions  the 
chemicals  may  proye  to  act  considerably  different,  and  that  quite  a  reyerse 
result  may  be  attained  in  regard  to  the  application  of  the  different  anti- 
septics. Possibly  a  stronger  than  a  3  per  cent,  mixture  of  formic  acid  may 
be  used  to  advantage,  but  a  weaker  one  is  certainly  too  slow  in  its  action. 
The  small  supply  at  my  disposal  prevented  me  from  prolonging  my  experi- 
ments with  this  acid.* 

Salicylic  acid  sprays  I  have  also  found  acting  too  slowly,  owing,  no  donbt, 
to  the  tact  that  the  strength  of  a  mixture  at  ordinary  temperature  cannot  be 
made  to  exceed  *2  per  cent.  That  is  to  say,  a  cold  water  solution  is  satu- 
rated with  i  per  cent,  of  salicylic;  acid.  If  a  warm  solution  is  used  the 
excess  of  the  salicylic  acid  crystalises  out  as  soon  as  it  becomes  cold,  and  in 
passing  through  the  fine  orifice  of  an  atomiser,  whilst  spraying,  chokes  it 
and  interrupts  the  work.  I  found  that  if  a  plain  angular  tube  atomiser  that 
is  blown  by  the  mouth  is  employed,  warm  surcharged  solutions  may  be  used, 
because  the  orifice  of  these  sprayers  is  much  larger  and  does  not  readily 
block.  On  account  of  this,  these  atomisers  are  perhaps  the  most  recom- 
mendable  for  salicylic  sprays.  The  salicylic  acid  being  odourless,  is 
certainly  more  agreeable  to  bees  than  carbolic,  and  if  it  can  be  used  strong 
enough  ought  to  act  as  effectively.  It  is,  however,  to  be  noted  that  salicylic 
acid  must  not  be  used  in  connection  with  any  alkalines,  because  these 
destroy  its  disinfecting  properties  by  neutralising  the  acidity.  The  apparent 
greater  solubility  of  the  salicylic  acid,  if  mixed  with  alkalines,  occurs  simply 
through  the  splitting  up  of  its  component  parts  by  the  reaction.  Worse 
still  is  the  mixture  of  it  with  permanganate  of  potassium,  because  the 
reaction  set  up  by  this  chemical  produces  a  complete  decomposition  and 
oxidation  by  wnich  the  disinfecting  properties  of  both  the  salicylic  acid  and 
the  permanganate  of  potassium  are  destroyed. 

Honey  as  well  as  sugar  are  better  solvents  of  salicylic  acid  than  water,  and 
in  consequence  of  this  a  strength  of  i  per  cent,  may  readily  be  produced, 
but  not  much  stronger.  To  obtain  this  1  oz.  (by  weight)  of  salicylic 
crystals  to  12  lb.  of  food,  consisting  of  three  parts  honey  and  one  part  water, 
or  two  parts  sugar  and  one  part  water  (and  in  each  case  a  little  water  added 
to  allow  for  evaporation)  will  produce  a  mixture  slightly  above  i  per  cent 
The  salicylic  should  be  added  after  the  food  has  been  skimmed,  and  then  be 
allowed  to  boil  for  a  few  minutes  whilst  the  mixture  is  stirred.  As  in  the 
case  of  spraying,  only  salicylic  acid  should  be  added  to  the  food,  and  not 
borax  as  well,  as  recommended  in  some  prescriptions,  because  the  borax  is 
likely  to  cause  a  neutralising  reaction,  and  so  destroy  the  efficacy  of  the 
salicylic  acid. 

*  Formic  acid  seems  not  to  be  much  used  in  medicine,  and,  therefore,  is  rarely  obtain- 
able in  Sydney.  The  only  2  lb.  I  could  obtain  were,  moreover,  so  terribly  diluted,  that 
upon  tests  made  by  the  chemist  of  the  department,  Mr.  F.  B.  Guthrie— to  whom  I  most 
express  my  thanks  for  his  valuable  assistance  on  this,  as  well  as  other  occasions — one 
sample  proved  to  be  13  per  cent.,  and  the  other  9  per  cent.  Such  a  low  percentage  can 
only  be  due  to  dilution,  because  the  simplv-distilled  material  produces  55  per  oent  of 
formic  acid.  This  shows  how  untrustworthy  some  chemicals  are  at  present  found  in  the 
Sydney  market. 
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A  few  more  hints  for  the  prevention  and  the  spread  of  diseases  deserve 
attention.  All  bees  lying  about  the  hives  should  be  removed  daily  and  burnt. 
Ants  I  have  noticed  to  carry  dead  bees  to  their  burrows  or  under  the  hives 
and  into  crannies.  This  would  undoubtedly  tend  to  encourage  reinfection, 
and  therefore  ought  to  be  prevented.  Dusting  the  ground  of  the  apiary 
aronnd  and  under  the  hives  from  time  to  time  with  flower  of  sulphur  would 
be  Teiy  advisable  to  keep  it  pure  after  the  disinfection  by  fire.  It  is  very 
Questionable  whether  the  wax  for  foundations  is  sufficiently  heated  to 
destroy  baccili,  and  consequently  in  taking  it  from  diseased  colonies  for  this 
purpose  may  He  a  danger  of  spreading  diseases ;  it  is  therefore  advisable 
to  w  careful,  and  to  use  only  such  foundations  which  are  prepared  from 
wai  of  healthy  colonies.  Eobbing  must  be  carefully  suppressed. 
•  Prom  all  accounts  the  honey  flow  has  been  very  poor  this  year,  and  unless 
it  soon  alters  for  the  better  it  is  likely  that  most  of  the  apiarists  will  find 
their  stocks  not  so  populous  at  the  beginning  of  winter  ks  they  would  wish, 
and  after  the  natural  dwindling  next  spring  must  expect  them  to  be  reduced 
below  the  average.  If,  therefore,  diseases  were  to  break  out  with  increased 
force  after  next  winter,  and  this  should  fall  together  with  unfavourable  spring 
weather,  enormous  losses  may  occur  to  bee  culture.  To  prevent  these  as 
much  as  possible,  I  strongly  advise  every  apiarist  that  he  should  take  the 
utmost  precaution  to  provide  against  excessive  losses  by  a  careful  "  wintering" 
of  his  Dees.  This  should  include,  where  the  least  sign  of  disease  has 
been  making  its  appearance,  the  transferring  of  the  frames  to  a  clean 
disinfected  mve  and  the  spraying  of  combs  and  bees  with  a  disinfectant,  and 
under  any  condition  a  provision  for  sufficient  food  and  for  the  general  comfort 
of  the  bees. 

With  the  present  knowledge  of  the  bee  diseases  I  am  not  able  to  ofEer 
beto  advice  than  that  which  is  given  in  the  foregoing,  and  I  feel  that  many 
apiarists  will  object  to  the  qomewhat  tedious  and  laborious  process  of  it,  and 
no  doubt  will  wish  for  a  much  simpler  and  less  time-robbing  method.  I  am 
a&aid  that  this  will  not  be  very  readily  found,  and  therefore  preventions 
cannot  be  too  highly  recommended,  together  with  judicious  feeding,  as  soon 
M  it  becomes  necessary  to  ensure  oy  natural  vigour  an  increased  resisting 
power  against  diseases.  Vigilance  to  discover  the  diseases  before  they  have 
spread  is  of  paramount  importance.  Considering  the  great  amount  of  labour 
and  anxiety  that  is  attached  to  the  treatment  of  an  extensive  apiary,  I  would 
advise  that  in  a  case  where  a  single  colony  only  is  attacked  in  the  onset,  to 
destroy  this  entirely  rather  than  risk  the  spreading  of  any  disease  by  con- 
tagion. Unfortunately  it  occurs  but  rarely  that  a  single  colony  or  a  small 
number  only  is  attacked.  In  most  cases  brought  under  my  notice  the 
diseases  appeared  like  an  epidemic,  and  went  through  a  great  number  of 
cobnies.  Q-reat  judgment  iftust  therefore  be  exercised  whenever  the  extreme 
expediency  of  destroying  a  colony  is  resorted  to. 

Appendix. 

Mr.  T.  H.  Bradley's  letter,  referred  to  in  the  above  report,  is  as  follows : — 

Sminyside  Apiary,  Appin,  22  January,  1894. 
R.  Helms,  Eaq.,  Agricnltimd  Department,  Sydney, — 

Dear  Sir, — ^In  reference  to  oar  conversation  at  Mr.  Kitching's,  Campbelltown,  on 
^  afternoon  of  the  18th  instant,  relative  to  the  treatment  of  bee  paralysis,  permit  me 
to  state  that  while  I  am  fully  prepared  to  admit  the  importance  of  your  mission  to 
(^nipbelltown,  I  am  not  at  all  ready  to  acknowledge  that  the  use  of  chemicals  or  drugs 
^  stamp  out  the  disease  that  has  caused  such  ravages  amongst  us.  To  do  that  we 
Bi^  go  to  the  root  of  the  evil  from  which  the  bee-keepers  of  New  South  Wales  have,  I 
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think,  to  a  great  extent  only  themflelves  to  blame.  In  my  opinion  this  lies  in  defective 
queen-breeding.  Apiculture  has  made  enormous  strides  within  the  last  few  yean,  and 
largely  added  to  its  devotees.  With  this  increase  has  come  the  increase  of  death  apd 
disease  amongst  the  bees.  After  a  few  weeks'  or  months'  work  among  bees,  the  nofioe 
arrives  at  the  conclusion  that  he  '*  knows  all  about  bee-keeping,"  and  *'  can  raise  queens 
as  well  as  the  most  experienced  bee-keeper  in  the  land."  To  him  a  ^ueen  is  a  queen-- 
the  mother  of  the  colony,  but  her  fitness  to  fill  this  important  position  is  altogether  a 
matter  of  minor  consideration.  The  second  year  of  his  novitiate  usually  finds  him  adver- 
tisine  himself  as  a  queen-breeder — a  speciahst  in  fact.  On  inquiriog  into  his  system  of 
breeding,  it  will  be  lound  that  "  it  is  the  easiest  thing  in  life ;  simply  take  the  queen 
from  a  strong  colony,  and  you  have  in  a  few  days  as  many  young  queens  as  you  can  use." 
In  a  recent  issue  of  a  well-known  bee  paper  this  system  was  openly  advocated  by  cm 
writer,  and  was  not  only  allowed  to  pass  uncriticlsed  by  the  editor,  but  the  author  irai 
subsequently  alluded  to  as  an  experienced  bee-keeper. 

Natural  swarming,  or,  in  other  words,  "the  survival  of  the  fittest,"  the  system  insti- 
tuted by  the  Great  Creator,  and  pronounced  by  him  to  be  '*  good,"  is  getting  to  be  old- 
fashioned,  and  death  and  disease  are  following  in  the  footsteps  of  the  new  fashioa 
Nature's  laws  are  persistently  violated,  and  nature  enters  her  protest  in  the  form  oi 
disease  and  death. 

With  theadventof  foreign  races  of  bees  came  what  is  termed  artificial  queen-rearing.  Ari 
is  always  supposed  to  be  able  to  improve  nature,  but  in  the  matter  of  queen-rearinff  it  ii 
attempted  to  supercede  her.  As  Doolittle,  the  great  queen-breeder  of  America,  so  deari] 
points  out,  artificial  queen-breeding  can  only  be  successful  when  conducted  in  accordana 
with  nature's  laws.  It  stands  to  reason,  otherwise,  that  we  shall  have  our  beesn 
delicate  in  constitution  that  they  will  not  be  able  to  stand  the  attacks  of  bacteria.  Thai 
the  hardy  race  of  bush  bees  are  able  to  resist  the  bacilli  of  foul  brood  and  paralysiB  ] 
have  very  good  testimony.  For  years  past  I  have  been  making  inquiries  among  old  tmah 
men  and  bee-keepers,  and  from  their  description  of  diseased  combs  found  in  trees  am 
boxes,  I  have  no  doubt  but  that  foul  brood  existed  or  was  present  in  Appin  forest  men 
than  twenty  years  ago.  It  was  once  found  in  a  tree  on  the  bank  of  a  creek,  but,  althoagl 
several  other  bee  trees  were  felled  in  close  vicinity  to  it  that  season,  not  a  trace  of  th< 
disease  was  found  in  any  other  tree.  A  bee-keeper  with  about  200  box  hives  notice* 
foul  brood  in  five  or  six  of  his  colonies.  These  swarms  died  out,  but  the  disease  did  no 
spread.  Let  foul  brood  appear  in  five  or  six  colonies  in  a  modem  apiary  of  about  20 
hives,  and  allow  it  to  go  unchecked  for  a  time,  what  would  be  the  result? 

If  you  will  institute  inquiries  you  will,  I  think,  find  that  the  box  hive  bee-keeper  doe 
not  suffer  so  much  from  bee  paralysis  as  his  more  scientific  brother.  Por  example,  i 
neighbour  of  mine,  a  box  bee-keeper,  who  has  about  the  same  number  of  swarms  as  Mi 
Kitching  has,  told  me  he  had  lost  one  swarm  from  a  disease,  but  did  not  regret  thei 
much,  as  "  that  swarm  was  never  any  good  for  work."  On  inquiring  carefully,  I  foam 
the  disease  was  undoubtedly  bee  paralysis.  None  of  his  other  colonies  were  affected 
£[ere  we  have  two  apiaries  in  the  same  district,  within  10  miles  of  each  other,  the  on 
conducted  on  nature's  plan,  the  other  on  scientific  principles.  The  one  suffers  to  tb 
extent  of  about  6  per  ceut ;  the  other,  about  75  per  cent.  In  the  one,  the  disease  dU 
out  with  the  swarm,  although  every  facility  was  afforded  for  its  propagation  by  robbe 
bees.  In  the  other,  the  aid  of  the  chemist  and  entomologist  was  sought  to  preven 
utter  annihilation  of  the  apiary. 

I  have  carefully  studied  this  subject,  and  have  given  it  much  thought,  but  did  no 
intend  giving  my  ideas  publicity  until  I  had  thoroughly  worked  them  out  in  my  ow) 
apiary,  but  as  you  have  asked  my  opinion  on  the  ori^  and  progress  of  bee  paralyna, 
give  it  to  you.     Summed  up  in  a  few  words,  I  think  it  all  lies  m  defective  queen-breeding 

I  am,  &o., 

T.  H.  BRADLEY. 
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Oi]  the  Choice  and  Use  of  Artificial  Mai]ure 

By  p.  B.  GUTHRIE, 
Departmental  Ghemist. 


Crop  Eequirements. 

h  conDection  with  tLe  rational  application  of  artificial  manures,  we  haye 
ve  We  seen  from  the  last  paper,  the  following  points  to  consider : — 

1.  "What  are  the  chemical  requirements  of  the  different  crops  ? 

2.  In  how  far  do  our  soils  supply  these  requirements  ? 

3.  In  what  direction  are  they  to  he  assisted  hy  Inanure  ? 

I  do  not  propose  to  touch  upon  the  question  of  tillage  or  of  geni 
bming  operations,  except  in  so  far  as  they  may  produce  chemical  chai 
in  the  soil  constituents.  The  action  of  the  different  manures  will 
legarded  entirely  from  a  chemical  point  of  view  as  plant  food. 

In  the  first  place,  with  regard  to  the  requirements  of  the  different  cultiyj 
cropt.  A  yery  superficial  observation  is  enough  to  show  us  that  the  f 
required  by  different  plants  must  yary  considerably.  Plants  yary  enormoi 
in  character.  Between  the  fruit  of  the  different  species  there  is  an  aln 
infinite  variety.  The  nourishment  that  produces  the  sparse  leafage  of 
cereals  can  obyiously  not  be  the  same  that  is  required  for  the  leaf -masse 
vach  crops  aa  lucerne  or  cabbage.  The  differences  are  not  in  all  caset 
obvious,  but  we  may  safely  say  that  every  plant  req^ires  one  or  more  sp€ 
sort  of  food,  and  exercises  a  power  of  selection  in  regard  to  such  food.  S< 
crops  cannot  make  use  of  the  soil-ingredients  to  the.  same  extent  that  otl 
do.  Some  crops  also,  occupy  the  ground  for  a  longer  period  than  oth 
those  that  come  rapidly  to  maturity  will  require  a  larger  store  of  food  wl 
is  immediately  ayailable.  Again,  their  requirements  yary  in  many  case 
different  stages  of  their  growth.  What  these  special  requirements  are 
will  now  proceed  to  examine  more  in  detail  for  each  class  of  crop. 

Cereals. 

Wheat, — The  quantities  of  the  different  fertilizing  ingredients  rem< 
from  the  soil  are  as  follows : — These,  and  similar  figures  with  regard  to  o 
enps,  are  taken  from  Warington's  Chemistry,  and  refer  to  English  co 
tioni.  If  the  figures  here  given  as  the  average  weight  of  the  crop  ap] 
too  large  to  our  farmers,  all  I  can  say  is  that  there  is  no  reason  wh] 
ahould  not  produce  crops  of  the  same  ayerage  weight.  These  crops  i 
obtained  hj  the  proper  and  scientific  application  of  manures  on  the  lin 
im  adyoeating,  and  there  is  not  the  slightest  reason  to  doubt  that  we 
oUain  the  same  results  by  the  application  of  the  same  principles.  A  wl 
erop  of  30  bushels  grain  to  the  acre  weighs  about  5,000  lb.,  or  somet 
over  2  tons  of  grain  and  straw,  and  removes  from  the  soil  during  the  pe 
of  its  growth  ^  lb.  nitrogen,  21  lb.  phosphoric  acid,  and  29  lb.  potash. 
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wheat  crop  depends  practically  entirely  upon  the  soil  for  its  nitrogen,  so  tha 
for  the  whole  of  the  above  quantities  of  food  the  wheat  is  dependent  upoi 
the  supplies  existing  in  the  soil.  Now,  4S  lb.  nitrogen  is  equivalent  rougnl; 
to  about  '003  per  cent.,  as  indicated  by  analysis  in  a  soil  of  average  weigh 
6  inches  deep.  This  quantity  is  very  much  less  than.the  average  percentag 
of  nitrogen  in  our  soils,  which  is  quite  *1  per  cent.  That  means  that  if  t£ 
nitrogen  in  the  soil  were  immediately  available  the  poorest  soil  would  contaii 
abundance  of  it  for  a  succession  of  several  crops.  !But  the  wheat-crop  doe 
not  appear  to  be  capable  of  utilizing  the  soil-nitrogen  to  its  full  extent,  con 
sequently  the  application  of  soluble  nitrogenous  manures  are  particular! 
beneficial  to  it  and  the  other  cereal  crops.  The  same  remarks  applies  t 
phosphoric  acid  and  potash. 

Twenty-one  pounds  phosphoric  acid  represents  about  '001  per  cent,  phos 
phoric  acid  in  a  soil  of  average  weight  and  depth.  This  quantity  is  presen 
ten  times  over,  even  in  poor  soils,  as  is  '002  per  cent,  potash,  the  quantit 
represented  by  29  lb.  potash,  required  by  the  plant.  If,  then,  it  were  possibl 
to  convert  the  plant-food  in  the  soil  into  an  available  form  at  the  times  tha 
the  plant  can  make  use  of  them  the  necessity  for  manuring  of  any  sort  wool 
be  done  away  with. 

One  reason  why  introgenous  manures  are  particularly  beneficial  lies  in  th 
fact  that  the  period  of  the  active  growth  of  tne  wheat-plant  ceases  before  tb 
period  when  nitrification  is  most  active.  During  the  summer  and  earl 
autumn  certain  organisms  are  active  within  the  soil,  by  the  action  of  whic 
the  soil-nitrogen  is  converted  into  nitrates. 

Nitrates  are  exceedingly  soluble  salts,  and  particularly  adapted  for  supplj 
ing  the  wheat-crop  with  nitrogen,  but  their  formation  commences  after  th 
crop  has  ceased  its  active  growth  and  they  are  washed  away  from  the  surfac 
soil  before  the  succeeding  crop  can  make  use  of  them. 

Wheat  thrives  best  in  soils  of  moderate  stiffness,  and  does  better  in  a  moifl 
soil  than  most  cereals.  In  a  moist  climate  it  is  said  to  do  better  on  a  ligli 
than  on  a  heavy  soil. 

It  is  a  usual  practice  to  grow  a  root  crop,  especially  turnips,  before  wheal 
During  the  growth  of  the  turnip  crop,  nitrogen  is  stored  up  in  the  soil,  an 
the  roots  tap  more  especially  the  lower  strata  of  the  soil.  Lime  is  a 
essential  ingredient  in  wheat  lands,  but  the  manures  which  are  especial) 
beneficial  are  nitrogenous  ones. 

It  is  still  an  undecided  question  whether  wheat  absorbs  its  nitrogen  ii 
the  form  of  ammonium  salts  or  nitrates,  but  whilst  the  consensus  of  opinioi 
points  to  the  probability  that  it  is  in  the  form  of  ammonia  that  it  actual]; 
enters  the  plant,  yet  it  is  generally  admitted  that  nitrate  of  soda  is  the  mos 
effective  form  of  manure.  Sulphate  of  ammonia  is,  however,  considerabl; 
cheaper  with  us,  and  on  that  account  will  be  our  most  effective  fertiliser. 

The  cheapest  method  of  applying  nitrogen  to  the  soil  is  by  means  of  wha 
is  known  as  green  manuring.  Leguminous  crops,  such  as  cow-pea  or  clovei 
have  the  power  of  utilising  the  nitrogen  present  in  the  air  in  a  manner  vi 
shall  go  into  more  fully  later  on.  When  such  a  crop  is  allowed  to  gro^ 
until  its  period  of  active  growth  ceases — that  is,  until  it  fiowers,  and  thei 
ploughed  in,  not  only  are  all  the  fertilising  ingredients  which  it  ha 
abstracted  from  the  soil  returned  to  it,  but  the  land  is  further  enriched  bj 
an  additional  supply  of  nitrogen.  The  nitrogen  in  this  form  is  not  in  sucl 
a  soluble  condition  as  the  nitrogen  in  sulphate  of  ammonia,  but  the  method 
is  a  cheap  and  effective  one,  and  in  cases  where  it  can  be  convenientl; 
applied,  will  be  found  of  great  value  in  improving  the  land,  for,  in  additio: 
to  the  direct  supply  of  nitrogen,  the  decay  of  the  crop  within  the  soi 
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produces  a  store  of  humtis,  and  exercises  a  solvent  action  upon  the  other  soil- 
ingredients,  hastening  the  natural  decomposition  of  the  soil,  and  benefiting 
it  both  chemicallj  and  mechanically. 

Tbe  crops  best  suited  for  the  purpose  are  such  leguminous  crops  as  mature 
quicklj,  and  do  not  occupy  the  land,  for  any  length  of  time,  and  are  other- 
wise of  no  great  ralue  as  crops.  I  simply  wish  to  draw  attention  briefly  to 
the  subject  here,  postponing  a  fuller  discussion  of  the  matter  to  a  separate 
note. 

Wheat  occupies  the  ground  for  a  very  much  longer  period  than  other 
cereals,  such  as  oats  and  barley,  and  removes  rather  a  larger  proportion  of 
Boil-constituents.    It  is,  therefore,  a  somewhat  exhausting  crop. 

The  best  manures  for  wheat  in  the  soil  of  average  quality  is  an  autumn 
manuring  of  fine  bone-dust  and  dried  blood,  about  8  cwt.  per  acre,  followed 
bj  a  top-dressing  in  the  spring  of  a  mixture  of  2  cwt.  superphosphate,  and 
li  cwt.  sulphate  of  ammonia  per  acre ;  or  instead  about  3  cwt.  per  acre  of  a 
good  phosphatic  guano.  This  spring  dressing  it  is  best  and  most  economical 
to  apply  in  two  portions,  the  first  when  the  young  plants  begin  to  shoot,  and 
the  remainder  at  a  somewhat  later  stage.  If  the  above  quantities  are  all 
applied  at  once  a  large  proportion  would  not  be  immediately  utilised,  and 
would  be  washed  away  and  lost.  By  applying  it  in  two  separate  portions 
the  fullest  benefit  is  obtained. 

Nitrogenous  manure  should  not  be  applied  at  a  late  stage  of  the  plant's 
growth. 

On  land  rich  in  lime  an  autumn  treatment  of  2  cwt.  superphosphate  per 
acre  is  sometimes  recommended  instead  of  the  bone-dust. 

Do  not  use  the  nitrogenous  manures  in  quantities  much  larger  than  those 
recommended  above,  as  too  much  nitrogen  is  injurious,  causing  a  tendency 
in  tbe  plants  to  become  too  green  and  to  "  lay,''  but  mineral  manures  alone 
are  not  of  much  benefit  unless  a  sufficiency  of  nitrogenous  matter  be  added. 

In  no  case  is  it  intended  that  the  manuring  here  suggested  is  to  supplant 
farm-yard  manuring.  Where  such  is  at  hand  or  can  he  readily  and  cheaply 
obtained,  let  it  be  the  staple  manure.  It  is  of  permanent  benefit  to  the  soil. 
For  some  crops,  however,  it  does  not  contain  the  particular  ingredient  which 
they  require  in  sufficient  quantity,  whilst  it  contains  other  ingredients  which 
they  do  not  require,  and  which  are  consequently  wasted.  The  chemical 
manures  here  in  question  are  intended  to  supplement  it  where  it  is  used. 

Of  the  other  cereals 

Maize  prefers  light  porous  sandy  loams,  and  does  not  do  so  well  upon  stiff 
clay  soils.     It  is  a  gross  feeder,  and  needs  heavy  manuring. 

Bife  accommodates  itself  to  lighter  and  drier  soiLs ;  in  fact,  the  poorest 
toil  is  usually  considered  good  enough  for  rye.  The  presence  of  lime  is  not 
of  80  much  importance  as  with  wheat. 

Barley  requires  a  light  fertile  soil,  warm  and  friable,  and  grows  most 
ttrongly,  and  produces  the  largest  crops  on  land  well  tilled  and  heavily 
manured.  If,  however,  the  grain  is  grown  for  malting  purposes,  the  applica- 
tion of  nitrogenous  manures  is  to  be  avoided,  as  the  grain  produced  by  such 
treatment  contains  a  large  proportion  of  nitrogenous  matter,  which  injures  the 
keeping  qualities  of  the  beer,  tne  starch  in  the  grain  being  likewise  diminished. 

Oats  thrive  best  in  a  damp  climate  and  moist  soil,  with  a  moderate  summer 
temperature.  They  contain  considerably  more  potash  in  the  straw  than  the 
other  cereals. 

The  manuring  recommended  in  the  case  of  wheat  apply  more  or  less  to  all 
the  cereals.  They  are  all  especially  benefited  by  the  application  of  nitrogenous 
manures. 
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The  autumn  manuring  may  consist  of  farm-yard  manure,  dried  blood  aad 
bone-dust  or  superphosphate,  with  a  spring  top-dressing  of  superphosphate 
and  sulphate  of  ammonia,  to  be  applied  in  two  portions,  as  already  indicated. 

All  soluble  and  concentrated  chemical  manures  should  first  be  mixed  with 
about  three  times  their  weight  of  dry  loam  before  they  are  applied  to  tbe  land. 
This  ensures  their  even  distribution,  and  it  is  otherwiBe  extremely  difficult 
to  avoid  adding  it  in  wasteful  quantities  in  some  places,  and  in  too  small 
quantities  in  others.  It  also  prevents  their  accumulation  about  the  seeds  or 
roots,  which  they  would  be  liable  to  damage.  It  further  prevents  their  being 
blown  away  by  the  wind  in  dry  windy  weather,  or  their  being  too  rapidly 
washed  away  in  rain.  In  the  case  of  a  very  light  open  soil  this  is  especially 
necessary,  and  caution  should  be  exercised  in  the  use  of  soluble  manure  in 
such  cases,  as  they  are  liable  to  be  washed  away  before  they  have  benefited 
the  plant.  As  a  rule  slow-acting  manures  are  the  most  applicable  for 
autumn  dressing ;  the  soluble  quick-acting  manures  being  most  beneficial  at 
an  early  stage  of  the  plants  growth. 

Grass. 

A  crop  of  \\  tons  meadow  hay  per  acre  contains  on  the  average  49  lb. 
nitrogen,  51  lb.  potash,  and  12^  lb.  phosphoric  acid. 

The  question  of  the  appropriate  manuring  of  grass-lands  is  complicated 
by  the  question  as  to  whether  it  is  intended  for  permanent  pasture  or  to  be 
cut  for  hay,  and  whether  grass  or  clover  is  to  predominate.  It  may  be  stated 
generally  that  the  proportion  of  clover  is  increased  by  the  application  of 
manures  containing  potash  and  phosphoric  acid,  and  diminished  by  the 
application  of  nitrogenous  manures. 

Too  heavy  manuring  of  any  kind,  especially  nitrogenous,  tends  to  tbe 
growth  of  coarse  grass.  Manures  containing  lime  such  as  plaster,  also 
promote  the  growth  of  clovers. 

For  grass  the  best  results  were  obtained  by  Lawes  and  Q-ilbert,  by  the 
application  of  mineral  manures  (superphosphate  and  kainit)  together  with 
sulphate  of  ammonia.  Heavy  grass-crops  were  obtained  to  the  almost  total 
exclusion  of  clover.  To  promote  the  growth  of  clovers,  omit  the  ammonium 
salts  from  the  above  mixture,  and  manure  with  mineral  fertilisers  alooe. 

Stable-manure  and  compost  is  an  excellent  manure  for  grass-lands, 
especially  when  mixed  with  sulphate  of  ammonia. 

Boot-crops 

Exhibit  a  greater  variety  in  their  food  requirements  than  the  cereals,  and 
differ  more  amongst  themselves.  In  all  cases  the  crop  contains  a  larger  pro- 
portion of  nitrogen  than  the  cereals,  but  they  appear  to  possess  to  a  far 
greater  degree  than  these  the  power  of  assimilating  the  nitrogen  as  it  exists 
in  the  soil,  consequently  the  application  of  nitrogenous  manure  alone  is,  as  a 
rule,  without  much  benefit.  The  exception  being  the  mangel  crop,  for  which 
purely  nitrogenous  manures  are  distinctly  beneficial.  They  all  produce  far 
more  bulky  crops  than  the  cereals,  and  remove  proportionately  larger  quan- 
tities of  the  soil  ingredients.  They,  therefore,  require  liberid  manuring,  and 
are  especially  benefited  by  the  application  of  potash. 

Potatoes. — ^A  crop  of  6  tons  potatoes  weighs  about  18,0001b.  of  tubers  and 
haulm,  and  removes  from  the  soil  67  lb.  nitrogen,  80  lb.  potash,  and  24  lb. 
phosphoric  acid.  As  in  the  case  of  the  cereals  these  quantities  are 
abundantly  present  in  the  poorest  land,  and  it  is  only  a  question  of  the 
power  of  the  crop  to  assimilate  them. 
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Potatoes  do  well  in  most  soils,  best  on  loose  mellow  soils.  Virgin  soil 
appears  particularly  well  adapted  to  their  growth.  This  may  be  partly  due  to 
tne  manuring  of  potash  the  soil  receiyes  from  the  clearing  and  burning  away 
of  the  timber.  The  sub-soil  should  be  porous,  the  tubers  are  liable  to  rot  in 
land  with  stifE  sub-soil,  or  in  Tery  retentiire  soils.  The  soils  should  not  be 
too  stiff,  otherwise  there  is  not  room  for  the  roots  t«  develop. 

They  are  surface  feeders,  and^  as  might  be  expected  from  the  preponder- 
ance of  potash  in  their  composition,  the  application  of  potash  manures  is 
especially  beneficial.  Kainit  is  a  very  valuable  manure  for  the  potato  crop, 
snd  plays  much  the  same  part  in  regard  to  it  that  nitrogenous  manures  do  in 
the  case  of  cereals. 

The  addition  of  kainit  alone  is,  however,  not  usually  of  much  benefit,  and 
it  is  usually  applied  together  with  superphosphate.  Before  sowing,  the  best 
treatment  for  average  land  is  the  following : — About  3  cwt.  superphosphate, 
mixed  with  2  cwt.  kainit,  and  1  cwt.  sulphate  of  ammonia  per  acre. 

The  farmer  will  find  it  will  repay  him  to  buy  these  ingredients  separately, 
and  mix  them  himself,  as  by  so  doing  he  not  only  saves  the  cost  of  mixing 
but  he  can  vary  the  proportions  of  the  different  ingredients  to  suit  the 
Teqmrements  of  his  soil.  In  fact,  in  all  cases  where  it  is  feasible,  the  farmer 
will  generally  find  it  more  satisfactory  to  mix  his  own  manures,  particularly 
where  the  quantities  are  small  enougn  to  be  mixed  by  hand. 

Turnips, — ^A  crop  of  17  tons  roots  per  acre  contains  49,000  lb.  of  root  and 
leif,  and  removes  from  the  soil  112  lb.  nitrogen,  14t9  lb.  potash,  and  33  lb. 
phosphoric  acid  in  round  numbers. 

They  thrive  best  on  light  loams,  loose  and  open.  The  land  for  the  turnip- 
crop  requires  more  thorough  tillage  and  previous  preparation  than  for  any 
omsr  crop,  but  this  question  is  outside  the  scope  or  the  present  articles. 

They  are  a  crop  that  require  heavy  manuring,  and  a  liberal  dressing  of 
farm-yard  manure  is  essential  to  their  successiul  cultivation.  Though  the 
quantity  of  potash  is  larger  than  in  the  potato  crop,  potash  manures  have 
Bot  the  same  marked  benefit.  Their  weak  point  appears  to  be  their  inabilitv 
to  make  use  of  the  phosphoric  acid  in  the  state  in  which  it  exists  in  the  soil, 
hence  the  manures  from  which  they  derive  especial  benefit  are  those  con- 
taining phosphoric  add,  such  as  superphosphate  or  bone-dust.  Three  to 
4  cwt  superphosphate  per  acre  is  the  average  proportion. 

Mangels, — A  mangel  crop  of  22  tons  weighs  67,000  lb.  roots  and  leaves, 
and  removes  1471b.  nitrogen,  800  lb.  potash,  and  53  lb.  phosphoric  acid. 
Mangels  are  deep  feeders,  and  require  a  deep  and  well-tilled  soil.  They 
form  an  exception  to  most  root  crops  in  that  they  are  capable  of  utilising  the 
phosphoric  acid  and  potash  present  in  the  soil,  and  the  manures  that  specially 
benefit  them  are  those  containing  nitrogen.  On  a  rich  land,  or  one  already 
well  manured  with  farm-yard  manure,  the  application  of  a  soluble  nitrogenous 
manure  alone  is  of  marked  benefit,  though,  as  a  rule,  it  is  added  together 
^ith  superphosphates. 

Beet-root — ^Is  also  a  crop  that  requires  nitrogenous  manures  in  conjunction 
with  bone-dust  or  superphosphate. 
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By  F.  B.  GUTHRIE, 
Departmental  Chemist. 


Uanufacture  of  Superphospliate. 

The  following  reply  to  a  correspondent,  asking  for  information  aatotlie 
best  method  of  preparing  superphosphate  on  a  small  scale,  may  prove  of 
service  to  those  who  would  like  to  manufacture  a  small  quantity  for  them- 
selves. 

It  is  advisable  in  the  first  instance  to  bum  the  bones  and  convert  them 
into  what  is  known  as  bone-ash,  as  fresh  bones  or  bone-meal  produce  a  slimy 
mass  on  treatment  with  acid  which  is  exceedingly  diflScult  to  dry. 

To  prepare  the  superphosphate  from  bone-ash  it  is  necessary  to  have  a 
receptacle  for  mixing  the  ingredients  which  is  not  attacked  by  sulphuric 
acid.  A  wooden  trough  lined  with  lead  (a  sheet  of  lead  hammered  to  fit  the 
trough)  is  about  the  best ;  but  the  wooden  trough,  pitched  inside,  will 
answer  the  purpose,  or  a  hole  in  the  ground  lined  vnth  cement.  In  this 
receptacle,  the  ingredients  are  mixed  in  the  following  proportions  :—Por 
every  40  lb.  of  bone-ash  add  1  gallon  of  water  and  15  lb.  strong  sulphuric 
acid  (commercial  oil  of  vitriol).  Pour  the  whole  of  the  water  into  the  tank, 
then  add  gradually^  stirring  constantly  with  a  wooden  pole,  the  sulphuric 
acid.  The  acid  combines  very  violently  with  the  water,  and  unless  it  be 
added  as  directed  above  an  explosion  may  result.  Now  add  gradually, 
a  little  at  a  time,  the  bone-ash,  stirring  constantly  with  a  stout  pole  or  hoe. 
The  above  proportions  should  yield  a  mass  possessing  the  consistence  of  a 
stiff  dough.  If  it  is  not  stiff  enough  some  more  bone-ash  may  be  added. 
Leave  it  to  itself  for  a  few  hours,  when  it  will  dry  to  a  friable  mass,  easily 
broken,  and  in  a  fine  state  of  division.  Protect  from  rain  whilst  drying. 
The  manure  is  now  ready  for  use.  Although  burning  the  bones  destroy 
the  organic  matter  and  diminishes  the  proportion  of  nitrogen,  this  loss  is 
more  than  compensated  for  by  the  ease  with  which  the  product  can  be  dried 
and  handled.  If  fresh  bones  or  bone-meal  be  used  the  fat  which  they  contain 
prevents  the  complete  action  of  the  acid,  and  the  resulting  product  is  so 
slimy  as  to  be  unmanageable  in  many  cases.  If  it  is  preferred  to  use  fresh 
bones  or  meal,  the  following  proportions  are  said  to  be  the  best : — 

Dilute  every  i  gallon  of  acid  with  1  gallon  of  water,  as  directed  above- 
that  is,  add  the  acid  to  the  water,  stirring  all  the  time.  Never  on  any 
account  add  water  to  the  acid.  Pour  this  diluted  acid  upon  20  lb.  of  the 
bone-meal  in  the  trough,  taking  care  to  pour  slowly,  stirrmg  all  the  while. 
The  sticky  mass  must  now  be  mixed  with  loam,  wood-ashes,  peat,  or  gypsum, 
in  order  to  dry  it.  Instead  of  burning  the  bones  the  oil  may  be  removed  by 
steaming  them,  but  this  is  rather  a  troublesome  process.  Simple  boiling 
with  water  is  better  than  nothing,  though  in  no  case  is  the  product  so  satis- 
factory as  that  prepared  from  burnt  bones. 
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loBtead  of  using  acid,  bones  may  be  rendered  soluble  hj  allowing  them 
to  ferment.    The  following  is  a  good  plan : — 

Dig  a  trench  and  fill  it  with  alternate  layers  of  wood-ashes  and  bones, 
beginning  and  ending  with  wood-ashes.  Moisten  each  layer  of  ashes  when 
laid,  and  keep  the  whole  moist  by  watering  from  time  to  time.  In  a  few 
months  the  heap  may  be  turned  over. 

Bones  are  also  dissolved  by  placing  them  in  a  pit  and  drenching  with  a 
hot  solution  of  lye,  1  lb.  of  potash  lye  to  every  4  lb.  of  bones.  Cover  with 
earth,  and  stir  occasionally  for  two  or  three  weeks,  when  the  mixture  may 
be  turned  out  to  dry. 

It  will  be  seen  that  treatment  with  acid  is  the  most  rapid,  and  the  product 
jast  as  satisfactory,  but  caution  is  required  in  mixing  the  ingredients. 

Analysis  of  Bone-dust. 

The  following  is  the  composition  of  a  bone-dust  mixed  with  blood,  for- 
warded for  analysis  by  Messrs.  Jules  Renard : — 

Moisture =    8  21  per  cent. 

Orgmic  and  volatile  matter  =  58*82        „        containing— nitrogen  =  6*66  ;  ammoniac 

809. 
Sand  and  insoluble  matter    =    2*39        „ 
TriKsJcic phosphate    ...        =  2631        „        (=  1205  P,  0,). 
Other  lime  salts,  calculated 

as  carbonate  ...        =    409        „ 

Mechanical  condition. 

Fine  =  26  per  cent. 

Medinm      =  63        „ 

Coarse         =  11        „ 

This  is  a  good  bone-dust,  containing  blood  and  meat,  the  amount  of 
iMtrogen  being  particularly  high.  The  product  is  in  fair  mechanical  con- 
<iition,  and  its  manurial  value,  as  calculated  from  the  above  analysis,  is 
£^  158.  9d.  per  ton. 
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Reports  of  Deaths  of  Sheep  ii)  various  Districts. 


The  following  report  on  the  above  subject  has  been  submitted  by  Mr.  B.  D. 
Jones,  Acting  Chief  Inspector  of  Stock : — 

Eecently  reports  have  reached  this  office  from  several  districts  of  con- 
siderable numbers  of  deaths  among  sheep,  and  as  some  of  these  have 
occurred  rather  suddenly,  the  cause  nas  been  attributed  to  anthrax. 

Prom  the  description  of  the  various  organs  after  j>o«^-mor/tfi7»  examination, 
I  am  convinced  that  the  greater  portion  of  the  losses  are  not  occasioned  by 
anthrax,  but  rather  by  anajmia,  consequent  upon  dropsical  affection  induced 
by  liver-rot,  or  fluke,  in  an  advanced  stage. 

I  am  further  convinced  that  much  of  these  losses  from  the  disease  last 
referred  to  may  be  averted  by  change  in  the  system  of  management. 

Sheep  have  been  placed  upon  country  for  years  past  which,  in  the  first 
instance,  in  my  opinion,  was  never  naturally  intended  for  them ;  and  by 
continuously  stocking,  and  in  some  cases  overstocking,  tliis  country,  many 
of  the  original  and  virgin  herbages  and  grasses  have  been  eaten  out.  The 
surface  features  of  the  land  have  also  changed  by  reason  of  storages  of 
water  in  swamps  and  breaking  out  of  springs ;  and  in  many  instances  little 
or  no  attention  has  been  paid  to  drainage  of  land  which  is  naturally  devoid 
of  all  saline  properties,  and  by  that  reason  most  favourable  to  propagation 
by  natural  agencies  of  fluke,  and  owners  have  not,  as  a  preventive,  used  salt 
plentifully  in  addition  to  sulphate  of  iron,  but  have  in  many  instances  had 
recourse  to  these  substances  when  the  disease  has  become  firmly  established. 

These  alteratives  arc  not  cures— merely  preventives — and  tending  to 
assist  any  natural  defect  in  the  country  by  supplying  the  requisites  to 
maintain  health. 

Further,  sheep  of  the  same  age  are,  to  a  largo  extent,  kept  in  the  same 
paddocks  for  many  months  without  any  ciiange.  This,  in  itself,  is  a  mode 
calculated  to  induce  disease ;  and  it  is  only  reasonable  to  suppose  that  a 
change  of  diet  is  most  necessary  and  essential  to  good  health  in  sheep,  as  in 
all  other  animals. 

Sheep  of  different  ages  require  different  feed,  as  an  animal  of  a  year  old, 
or  less,  cannot  digest,  thrive,  and  maintain  good  health  upon  the  same  diet 
as  an  animal  of  mature  age  ;  neither  can  those  that  have  passed  the  prime 
of  life  assimilate  the  same  class  of  food  as  those  of  a  more  youthful  age. 

I  am  convinced  that  were  sheep  changed  with  tolerable  frequency  into 
other  paddocks  (although  it  is  some  labour  and  trouble  to  do  so)  the  results 
would  ia  every  way  compensate,  and  the  death-rates,  as  occurring  lately, 
would  be,  1  am  sure,  considerably  reduced ;  and  I  would  desire,  with  all 
respect,  to  place  these  suggestions  before  the  owners  of  sheep  in  this 
Colony,  in  the  hope  that  they  may  be  induced  to  practically  test  the  mode 
herein  described,  and  the  results  will,  as  before  slated,  I  feel  sure,  be  in 
every  way  satisfactory. 
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Poultry  I(otes. 


By  S.  gray, 
Sab-Editor. 

Br  the  time  this  appears  the  cold  weather  will  be  close  upon  us  over  a  large 
portion  of  the  Colony,  and  where  it  has  not  already  been  done  prompt  steps 
should  be  taken  to  keep  fowls  warm  and  comfortable  during  the  winter 
months.  I  wiah  to  impress  most  strongly  upon  my  readers  that  no  matter 
what  kind  of  fowls  they  keep,  or  what  their  reputation  may  be  as  winter 
layers,  warm  and  dry  houses  are  absolutely  necessary.  A  very  great 
diferenee  of  opinion  appears  to  exist  on  the  subject  of  ventilation.  Venti- 
lation is  not  draught.  One  of  the  first  steps  to  be  taken  is  to  carefully  fill 
in  all  cracks  in  sides  and  roofs  of  roosting-houses,  so  that  draughts  may  bo 
impossible,  and  then  providing  some  regular  means  of  ventilating  the  house, 
which  may  be  done  by  means  of  the  exit  for  the  birds  at  the  bottom  of  tho 
door  and  a  few  auger-holes  along  the  top.  This  having  been  attended  to, 
the  floor  should  be  thoroughly  cleaned  out  and  sanded,  and  the  interior, 
including  roof,  sides,  perches,  and  nest-boxes,  thoroughly  washed  with  hot 
llmewash.  It  will  also  be  found  of  advantage  to  provide  the  birds  with  a 
covered  run  where  they  can  scratch  in  Wet  weather.  The  feeding  at  this 
season  of  the  year  is  also  a  matter  of  importance.  The  morning  meal, 
which  should  be  given  as  early  as  possible,  should  consist  of  a  warm  mash 
having  a  foundation  of  pollard  mixed  with  any  house-scraps  which  may  be 
available,  and  occasionally  in  the  evening  good  sound  maize  may  be  fed  with 
advantaije.  In  very  cold  weather  it  is  a  good  plan  to  litter  tho  covered  run 
with  straw,  into  which  a  handful  or  so  of  wheat  or  oats  may  be  thrown. 
The  amount  of  scratching  which  this  will  cause  will  soon  put  the  blood  in 
circulation,  and  greatly  assist  in  keeping  the  fowls  in  health,  and  consequently 
in  profit.  For  green  food,  hang  up  a  head  of  cabbage,  so  that  the  birds  can 
peck  at  it. 

At  this  time  it  becomes  necessary  to  decide  how  many  and  what  birds 
can  be  profitably,  and  with  comfort  to  themselves,  retained  during  the 
winter.  It  must  not  be  forgotten  that  practically  all  the  foDd  required 
during  this  season  must  be  supplied,  and  therefore  to  retain  useless  birds 
would  be  extravagance.  Valuaole  stock -birds  will,  of  course,  be  retained  for 
next  season's  breeding,  and,  in  addition  to  these,  sufficient  pullets  for  laying, 
and  cockerels  for  the  table,  should  be  selected  from  tho  flock.  Tho  balance, 
which  will  under  proper  conditions  consist  of  young  birds,  should  be  sent 
to  market  as  soon  as  they  are  in  marketable  condition. 

It  may  be  as  well  at  this  juncture  to  repeat  the  advice  I  have  previously 
given  regarding  the  marketing  of  poultry.  There  is  no  doubt  that  a  little 
extra  care  will,  as  in  all  other  commodities,  secure  an  extra  price.  If  the 
^itock  which  it  is  decided  to  dispose  of  numbers  many  head,  about  two  dozen 
should  be  penned  off  to  commence  with.  Those  should,  as  far  as  possible, 
he  of  one  colour  and  ago.    They  should  be  well  supplied  with  food,  in  order 


Digitized  by 


Google 


276 


Poultry  Notes. 


to  bring  them  to  a  nice  plump  condition,  and  after  about  a  week  of  careful 
treatment  be  placed  in  a  clean  coop  and  dispatched  to  the  nearest  or  best 
market.  When  they  are  in  the  coop  the  reason  for  selecting  them  of  similar 
colours  will  bo  readily  apparent  in  their  improved  appearance,  and  tbis, 
combined  with  equality  of  age  and  condition,  will  not  only  command  an 
increased  price  for  the  particular  coop,  but  will,  in  all  probability,  ensure  a 
customer  for  next  market-day.  It  is  in  this  connection  that  the  recom- 
mendation I  have  often  given  to  keep  one^  or,  at  most,  two  breeds  of  fowls 
will  be  readily  appreciated. 

With  regard  to  eggs,  there  are  one  or  two  matters  which  from  the  existing 
etate  of  the  egg-market  would  appear  to  require  amendment.  There  is  on 
many  farms  a  great  want  of  system  in  collecting  eggs.  The  hens  are 
allowed  to  get  into  the  habit  of  laying  in  all  sorts  of  places  rather  than  in 
the  nest-boxes,  and  consequently  an  egg  is  often  collected  from  some  nest 
which  is  discovered  by  accident.  The  result  of  this  is  that  there  is  no 
certainty  when  it  was  laid,  and,  while  the  eggs  are  sent  in  all  good  faith  to 
market,  the  housekeeper  finds  a  rotten  egg  included  in  the  dozen  which  she 
had  paid  for  as  fresh.  This  laying  away  is  often  caused  by  the  nest-boxes 
provided  being  allowed  to  become  neglected  and  dirty.  A  hen  will  always 
prefer  a  secluded  and  clean  nest,  and  unless  she  finds  this  in  the  fowl-house 
she  will  look  elsewhere.  This  is  a  matter  which  is  well  worth  attention, 
and  I  cannot  too  strongly  impress  it  upon  poultry-keepers.  More  customers 
are  lost  by  this  than  is  generally  appreciated,  and  the  remedy  is  simple. 
Confidence  of  customers  is  as  necessary  to  poultry  and  egg  dealers  as  to 
Bankers. 
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Directions  for  the  Month  of  May. 

If  the  directions  given  during  the  last  few  months  have  been  c«ire fully 
followed,  there  should  now  be  available  an  abundance  of  many  kinds  of 
good  vegetables  for  use. 

Those  readers  of  the  Gazette  who  have  some  spare  ground,  but  who  do 
not  grow  their  ow^n  vegetables,  are  strongly  urged  to  make  a  start,  if  only 
with  a  few  kinds ;  for,  with  a  good  supply  of  manure,  which  should  be 
available  on  every  farm,  it  is  wonderful  how  great  a  supply  can  be  obtained 
from  a  very  small  portion  of  ground.  It  may  be  expected  that  a  beginiier 
will  icake  some  mistakes,  but  this  should  not  cause  him  to  lose  heart  and 
give  up  the  work,  for  success  can  only  be  attained  by  patience,  perseverance,, 
and  practice. 

The  vegetable  most  frequently  grown  in  the  Colony  is  the  cabbage,  and 
perhaps  it  is  as  good  a  one  as  any  to  begin  with.    It  is  wholesome  and 
nourishing  when  well  grown,  but  great  size  should  not  be  aimed  at,  those  of 
a  moderate  size  being  the  best  and  most  palatable.    There  are  many  varie- 
ties of  cabbage,  some  being  best  suited  for  certain  districts,  and  others  for* 
different  localities ;  therefore  it  would  be  advisable  to  try  several  kinds  until 
it  be  ascertained  which  particular  kind  is  most  suitable.    Take,  for  instance,, 
the  Savoy,  which  comes  to  the  greatest  perfection  in  cool  climates,  and  also 
the  Brussels  sprouts,  which,  when  well  grown,  is  one  of  the  nicest  of  vege- 
tables, but,  which,  strange  to  say,  is  but  rarely  to  be  seen  in  gardens.    Of  the 
Savoy  and  Brussels  sprouts  there  are  several  kinds,  some  better  than  others. 
Amongst  the  cabbages — for  they  belong  to  the  same  family — are  the  bore- 
cole or  kale  of  varieties,  the  broccoli,  the  cauliflower,  and  also  the  turnip- 
rooted  cabbage  or  Khol  Rabi,  and  there  are  many  kinds  of  each  of  these. 
The  general  cultivation  needed  for  all  these  vegetables  is  much  the  same. 
The  seed  should  be  sown  in  small  beds,  in  drills,  and  when  the  seedlings  come 
up  they  must  be  transplanted  to  some  ground  that  has  been  dug  up  well 
and  heavily  dressed  with  rich  farmyard  manure.    The  young  seedlings  should 
always  be  planted  out  in  rows  equidistant  from  one  another,  and  the  ground 
between  the  rows  should  be  frequently  hoed,  and  kept  free  from  weeds.     If 
it  be  possible,  a  thick  mulch  of  farmyard  manure  snould  be  spread  around 
the  pbnts  and  between  the  rows  so  as  to  cover  all  the  ground.     If  this  can 
be  done,  it  will  not  be  neces^^ary  to  hoe  so  frequently,  unless  weeds  are  pre- 
valent.    When  moving  the  young  plants  from  the  seed-beds,  a  good  deal  of 
care  should  be  taken  to  avoid  breaking  off  their  roots.    A  little  practice 
will  enable  anyone  to  do  this  easily  and  effectively.     All  garden  operations 
should  be  done  with  care  and  neatness,  without  hurry.    It  is  far  better  to 
prodace  one  good  plant  than  a  dozen  bad  ones.    If  the  plants  are  moved 
cirefully  thev  will  grow  right  away  without  flagging  or  dropping  the  greater 
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number  of  their  leaves,  whicli  they  generally  do  if  pulled  out  oE  the  seed- 
beds and  planted  \?ith  a  dibber  or  pointed  stick.  Cabbage  seedlings  generally 
come  up  very  thick  in  the  little  rows,  unless  the  seed  is  sown  very  thinly,  but 
it  is  almost  useless  to  advise  a  beginner,  or  almost  anyone,  to  sow  his  seed 
thin ;  ho  will  sow  thick,  and  is  afterwards  afraid  to  waste  his  plants  by 
thinning  them  out.  However,  the  best  thing  to  do  will  be  to  "  prick  out  * 
the  plants — indeed,  it  is  an  excellent  practice  to  adopt  in  every  case. 
Pricking  out  means,  to  plant  out  the  seedlings  on  a  well-prepared  piece  of 
ground  a  few  inches  apart,  so  as  to  give  them  suflScient  space  to  grow  freely, 
and  when  they  are  good  strong  plants  they  can  be  shifted  to  the  places 
where  they  are  to  finally  develop.  This  pricking  out  may  be  adopted  for 
other  plants  besides  the  cabbage  family.  Lettuces,  celery,  leeks,  tomatoes, 
may  all  be  improved  by  this  little  extra  trouble.  Everyone  who  grows  vege- 
tables should  bear  in  mind  that  it  is  a  great  mistake  and  waste  to  sow  mucli 
seed  at  a  time.  It  may  he  stated  that  cauliflower  seed  does  not,  as  a  role, 
come  up  nearly  so  well  as  cabbage.  Why  this  should  be  the  case  it  is 
diflBcult  to  say. 

AVhen  growing  other  kinds  of  vegetables  than  the  cabbage  it  will  also  be 
advisable  to  try  several  varieties  of  each.  Amongst  onions  there  is 
considerable  diversity.  Some  are  very  large,  others  small ;  some  are  most 
highly  flavoured,  others  mild.  Then  allied  to  the  onions  to  some  extent  are 
the  leeks,  shallots,  chives,  and  garlic,  all  useful  for  various  purposes. 

The  carrots  vary  considerably;  some  long,  others  meaium-sized,  and 
again  some  are  almost  like  turnips  in  shape.  And  so  on  with  all  vegetables. 
Great  efforts  are  made  by  those  in  the  seed-growing  business  to  produce  new 
and  improved  varieties,  but  not  infrequently  the  size  is  improved  but  quality 
sacrificed. 

Asparagus, — If  some  ground  has  not  already  been  prepared  for  planting 
it  should  be  taken  in  hand  soon,  so  as  to  be  quite  ready  for  planting  during 
the  winter  or  early  spring  before  the  shoots  or  buds  start  into  growth. 

Artichoke  (Globe). — Plants  or  suckers  may  be  planted  at  any  time  during 
the  month.  The  soil  should  be  a  rich  sandy  loam,  moist  but  well  drained, 
for  this  vegetable  to  come  to  perfection.  Half-a-dozen  plants  will  probably 
be  enough  to  grow.  They  may  bo  planted  in  a  row  about  3  to  4  feet  apart. 
The  artichokes  will  succeed  pretty  well  on  most  soils,  if  not  too  dry,  provided 
the  ground  be  well  manured. 

BeanSf  Broad, — Seed  may  be  sown  largely  during  the  month,  say  a  short 
row  or  two,  at  intervals  of  a  week. 

Beans,  Kidney  or  French. — Should  only  be  sown  in  the  warmest  parts  of 
the  Colony,  where  frosts  are  not  likely  to  occur.  Old  plants  should  be  cleared 
out  of  the  garden  immediately  they  cease  to  be  productive.  One  great 
Hocret  of  success  in  producing  a  large  quantity  and  variety  of  vegetables  on 
a  small  space  of  ground  is  to  prevent  old  useless  vegetables  from  occupying 
valuable  land  which  should  be  manured,  dug  up,  and  put  under  crop  as  soon 
as  possible.     This  does  not  seem  to  be  generally  understood. 

Brussels  Sprouis.'^Sow  a  little  seed  during  this  month  in  a  seed-bed,  or 
even  in  a  box,  in  order  to  have  some  plants  coming  on  for  successional 
planting.     If  strong  plants  can  be  obtained  they  may  be  planted  out. 

Cabbage. — Sow  seed  of  several  varieties,  as  recommended  before,  once  or 
twice  during  the  month.    If  strong  seedlings  are  available  plant  them  out. 

Cauliflower. — Sow  a  little  seed  occasionally,  and  plant  out  strong  seedlings, 
a  few  at  a  time. 


Digitized  by 


Google 


Practical  Vegetable  Orowing.  279 

Carrot — ^This  is  a  most  useful  and  wholesome  vegetable  to  have  on  hand. 
)w  a  little  seed  occasionallj  in  drills  about  a  foot  to  18  inches  apart, 
prinkle  the  seed  thinly  along  the  shallow  drills,  and  cover  by  hand  with  fine 
lil.  The  seeds  are  covered  with  little  hooks,  and  this  causes  them  to  stick 
igether.  Before  sowing  rub  the  seeds  so  as  to  separate  them.  Keep 
)UDg  plants  free  from  weeds.  The  soil  for  carrots  had  better  not  be  freshly 
mured  or  else  they  are  liable  to  fork.  If  the  ground  is  very  poor,  and  it 
nece^arv  to  apply  manure,  use  that  which  is  thoroughly  rotted,  and  mix 
well  with  the  soil. 

Celery. — Sow  a  very  little  seed,  and  plant  some  good  strong  seedlings  in 
lallow  trenches.     Apply  a  heavy  dressing  of  manure  before  planting. 

Endive, — This  is  a  plant  rather  like  lettuce  in  appearance,  and  it  is  used 
a  salad.  Sow  a  little  seed,  in  the  same  manner  as  you  would  lettuce,  and 
terwards  transplant  the  seedlings  when  they  are  large  and  strong  enough. 
be  soil  should  be  made  rich,  for  the  plants  should  be  grown  quickly  so  as  to 
ive  them  tender. 

Leek, — Sow  some  seed,  and  plant  out  the  seedlings  when  they  are  8  inches 
'  so  in  height.  The  ground  must  be  made  very  rich  to  grow  the  leek  to 
irfection,  for  it  is  a  greedy  feeder. 

Lettuce. — ^This  a  good  time  to  sow  seed,  and  also  to  plant  out  strong 
edlings  from  previous  sowings.  Move  the  plants  without  breaking  any 
ots  if  possible.  The  great  object  to  attain  is  to  grow  the  plants  without  a 
leck,  and  this  can  be  done  if  they  are  carefully  taken  out  of  the  ground, 
id  carefully  planted.    Make  the  soil  rich  with  well  rotted  manure. 

Onion. — A  most  useful  and  wholesome  vegetable  which  should  be  grown 
rgely.  The  ground  shoidd  be.,  made  rich  and  worked  fine  on  the  surface, 
id  particular  care  should  be  taken  to  have  the  beds  well  drained.  Sow  in 
W8,  and  barely  cover  the  seed  with  fine  soil.  Keep  the  beds  quite  free 
^m  weeds,  and  to  facilitate  weeding,  the  beds  should  be  made  narrow. 
>ot  mixed  with  salt  half  and  half,  makes  a  useful  top-dressing  sprinkled 
longst  onions  when  they  come  up. 

Pariley. — Sow  some  seed  of  this  useful  plant. 

Parmip. — Sow  a  little  seed  in  drills.  This  is  a  deep  rooting  plant,  and 
erefore  the  soil  should  be  deeply  worked. 

jPeas, — Keep  on  sowing  a  row  or  two  from  time  to  time  in  order  to  keep 
I  a  continual  supply  if  possible  for  it  is  hard  to  find  a  better  vegetable  than 
B  pea.  Sow  in  rows  about  3  feet  to  4  feet  apart.  The  drills  shall  be  about 
nches  deep,  and  ths  peas  about  3  inches  apart  in  the  drills. 

Radish. — Sow  a  little  seed  frequently  in  order  to  keep  up  a  supply. 

Sea  Kale. — Sow  a  very  little  seed. 

Spinach. — Sow  a  little  seed. 

Shailots, — Plant  out  some  bulbs  or  cloves  in  rows  about  12  to  15  inches 
art.    Do  not  bury  the  clove  deep  but  just  press  it  firmly  into  the  soil. 

Herbs, — Sow  seed  and  lift,  divide  and  replant  old  plants. 
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May,  coming  between  the  season  of  tho  summer  or  deciduous  fruits  and 
that  of  the  main  crop  of  the  most  of  the  citrous  fruits,  is  usually  a  somewhat 
slack  time  for  orchardists  as  far  as  the  gatheiing  and  marketing  of  their 
produce  is  concerned.  Still,  it  should  be  by  no  means  an  idle  time,  as  in  an 
orchard  there  is  always  work  to  do  if  it  is  to  bo  kept  in  the  proper  condition 
necessary  to  produce  the  best  results,  Any  extra  work  that  is  required  can 
be  done  now,  such  as  draining,  where  necessary,  and  the  scouring  out  of  all 
existing  surface  or  open  drains,  as  well  as  seeing  that  the  outlets  of  all  such 
drains  are  clear,  so  that  there  is  a  get-away  for  the  water,  and  that  the 
drains  themselves  are  in  good  working  order,  as  a  choked  drain  is  often 
worse  than  no  drain  at  all.  All  dead  or  valueless  trees  that  it  is  desirable 
to  remove  should  be  taken  out  now  if  not  <lone  previously ;  and  the  hole 
from  which  they  are  taken  should  be  allowed  to  remain  exposed  to  the  air 
till  the  new  tree  is  planted  that  is  to  replace  the  one  taken  out.  Any  fences 
or  gates  that  require  mending  should  be  mended,  and  any  other  odd  jobs  there 
may  be  should  be  attended  to  when  you  have  the  chance,  as  in  a  busy  time 
they  are  apt  to  be  overlooked,  and  though  often  insignificant  in  themselves, 
the  neglect  to  attend  to  them  often  causes  considerable  inconvenience  or 
loss.  In  fruit-growing  there  is  only  one  secret  of  success,  and  that  is 
thoroughness.  The  better  the  orchard  is  kept,  the  better  fruit  it  will  produce 
and  the  better  it  will  pay  ;  and  bear  in  mind  that  if  an  orchard  will  not  pay 
when  properly  managed,  then  it  will  not  pay  in  an  untidy  or  neglected  state. 
If  it  is  desirable  to  lime  the  orchard,  and  if  the  soil  is  of  a  sticky,  retentive 
nature,  liming,  as  an  adjunct  to  draining,  will  be  found  to  be  of  very  great 
value — not  so  much  from  the  manurial  value  of  the  lime  itself,  as  from  the 
mechanical  effect  it  produces,  by  bursting  up  the  soil,  and  rendering  it  more 
friable,  and  therefore  more  easily  worked.  Lime  has  also  a  good  chemical 
effect  on  the  soil,  besides  its  mechanical  one ;  as,  if  the  soil  is  at  all  sour,  it 
sweetens  it  by  directly  neutralising  the  free  acids  present  in  the  soil,  and  to 
which  its  sourness  is  due ;  also,  b^  its  action  in  bursting  up  the  clayey  matter 
of  the  soil,  it  also  renders  a  considerable  portion  of  the  potash  contained  in 
the  clay  available  for  plant  food,  and  potash  may  be  said  to  bo  the  dominant 
ingredient  in  the  ash  of  nearly  all  of  our  fruits,  as  it  is  more  largely  required 
by  the  fruits  than  any  other  plant-food  which  it  is  necessary  to  supply  to 
the  soil  in  the  form  of  manure  when  it  is  not  present  in  the  soil  in  sufficient 
quantity.  If  lime  is  required  for  its  mechanical  and  chemical  effects,  rather 
than  for  its  purely  manurial  value,  it  should  always  be  applied  in  the  caustic 
form — that  is,  unslacked,  or  only  sufficiently  slacked  to  permit  of  its  being 
evenly  distributed,  when  it  should  be  lightly  ploughed  in  at  a  rate  of  2,  8,  or 
even  4i  tons  per  acre,  according  to  the  nature  of  the  soil.  Never  apply  any 
other  manure  at  the  same  time  as  the  lime,  or  the  lime  will  set  free  all  the 
ammonia  it  contains,  so  that  it  will  pass  off  in  the  form  of  gas,  and  be  lost. 
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Insoluble  or  odIj  slowly  soluble  manures,  such  as  bone-dust  and  boiling, 
own  refuse,  can  be  applied  during  tbe  month  to  either  citrus  or  deciduous 
'oit-trees  where  the  soil  is  not  of  a  too  sandj  or  porous  nature,  as  thej  will 
Bcome  slowly  available  for  plant-food  during  the  winter  months,  and  will 
s  ready  for  the  tree's  use  wlien  they  start  their  spring  growth. 
Pruning  can  be  commenced  during  the  month  with  plums  and  peaches  if 
il  the  leaves  have  fallen,  as  the  sooner  it  is  done  after  the  leaves  are  off  the 
■ee  now  the  better,  as  the  energies  of  the  tree  are  then  devoted  to  maturing 
le  buds  that  are  left  instead  of  all  that  aro  on  the  tree,  a  large  number  of 
hich  will  in  any  case  have  to  be  pruned  away  afterwards.  Where  now 
rchards  are  to  be  planted  out  the  land  should  be  got  ready  when  not  dono 
refioasly,  but  with  new  land  it  is  always  preferable  to  have  the  land  broken 
p  some  months  previous  to  planting  so  that  it  may  become  thoroughly 
^eetened. 

The  main  crop  of  lemons  will  be  getting  ready  for  gathering  during  the 
lODth,  and  as  soon  as  they  ready  for  gathering,  that  is,  just  as  they  are 
eginning  to  turn  colour,  they  should  be  cut  from  the  trees  and  cured 
wlead  of  being  allowed  to  remain  on  the  trees  to  the  detriment  of  the 
uality  of  the  fruit  and  to  the  injury  of  the  tree.  The  process  of  curing  the 
mens,  of  which  a  full  description  appeared  in  the  Agricultural  Gazette^ 
[>1.  iii,  p.  66fi-669,  is  a  simple  one,  and  success  depends  very  largely  on  the 
u^  taken  in  the  gathering  and  handling  of  the  fruit. 


Digitized  by 


Google 


Oeneral  Notes. 


General  Notes. 


)N  OF  Students  to  Hawkesbury  Agricultuba: 
College. 

ion  with  the  selection  of  candidates  for  admission  to  the  Hawke* 
ultural  College,  the  Minister  for  Mines  and  Agriculture  has  ha 
ideration  a  proposal  which  it  is  thought  will  prove  more  satis£actor 
es,  and  of  less  inconvenience  to  the  Department  than  the  sjstei 
lopted,  under  which  every  applicant  for  admission,  irrespectiv 
nal  attainments,  was  compelled  to  undergo  entrance  examinatioi 
er  has  now  decided  that  candidates  who  can  produce  a  certificai 
massed  the  Civil  Service  or  higher  examination  will  be  chosen  t 
3S  in  the  order  of  priority  of  application  with,  of  course,  as  befoF( 
to  moral  character  and  general  fitness  for  the  College  coups 
candidates  who  have  not  passed  any  educational  examinatioi 
its  will  be  made  to  hold  an  entrance  examination,  and  the  la^ 
he  requisite  percentage  of  marks  in  such  test  will  be  admitted  i 
f  application. 

Instruction  in  Sericulture. 

ion  with  the  appointment  of  an  expert  in  silk  culture,  the  cond 
which  instruction  will  be  imparted  to  pupils,  with  a  view  t 
the  industry  to  suitable  portions  of  the  Colony,  have  now  bee 
it  the  present  time  the  Department  is  in  possession  of  the  whit 
rchard  belonging  to  the  A.  A.  Company  at  Booral,  near  Stroud,  whei 
is  engaged  in  rearing  and  feeding  the  worms  resulting  from  th 
ited  to  the  Department  from  Italy,  as  well  as  in  improving  1;he  coi 
he  trees  with  a  view  to  providing  sufficient  food  or  the  necessar 
iharacter.  The  conditions  are  that  a  limited  number  of  student 
at  the  Booral  plantation  for  general  instruction  in  sericulture,  i 
£5  per  annum,  payable  quarterly  in  advance ;  that  such  student 
lir  own  board  and  lodging ;  that  they  be  allowed  to  remain  at  tb 
for  a  period  of  twelve  months,  but,  if  they  so  desire,  they  ma 
B  end  of  any  quarter.  If  any  student  desires  to  remain  longc 
0  months  special  permission  must  be  obtained  from  the  Ministei 
lission  of  students,  preference  will  be  given  to  those  who  satisf 
ment  that  they  have  facilities  for  carrying  on  the  business  of  sil 
Br  the  course  of  instruction  is  complete.  All  students  will  b 
>  comply  with  the  rules  and  requirements  of  the  instructor  (Mi 
d  failing  therein,  upon  the  recommendation  of  Mr.  Brady,  the 
missed  from  the  plantation.  The  first  year  to  commence  on  th 
ber  next.    The  aoove  date  has  been  fixed  consequent  on  the  lac 
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I  accommodatioD,  and  tlie  absence  of  facilities  for  carrying  on  the  work, 
9th  of  which  wants  are  in  course  of  provision,  but  in  the  meantime  three 
dies  who  have  expressed  themselves  as  willing  to  take  matters  as  they  are, 
ire  been  permitted  to  enter  upon  a  course  free  of  charge  for  the  balance 
'  the  present  season,  and  are  now  hard  at  work  at  Booral,  gaining  practical 
cperience  of  the  work  which  is  proceeding  there. 

The  Silk  Industry  in  Switzebxand. 

as  United  States  Consul  at  Horgen,  in  a  recent  report,  presents  in  a  brief 
rm  the  general  result  of  the  Swiss  silk  season  oi  1892-93,  as  obtained 
om  a  Statistical  Beview,  published  by  the  Association  of  Silk  Manufacturers 

the  canton  of  Zurich. 

A  season  or  campaign,  it  is  stated,  comprises  all  the  stages  silk  passes 

rough,  from  the  breeding  of  the  worm  to  the  marketing  of  the  finished 

brics,  including  fluctuations  in  price,  <&c. 

From  the  review  mentioned,  it  is  gathered  that  the  world's  total  production 

raw  silk  in  1892-93  was  the  largest  on  record,  exceeding  the  production 

the  preceding  year  by  370,000  kilogrammes  (815,480  English  pounds), 
lounting  to  12,529,000  kilogs.  (27,613,916  pounds),  while  in  the  five  years 
)m  1881  to  1885  the  crop  averaged  9,631,874  kilos.  (21,228,650  pounds), 
d  in  1886  to  1890, 11,375,000  kilos.  (25,070,500  pounds).     The  production 

raw  silk  is  steadily  on  the  increase,  caused  by  various  agencies,  among 
lich  are  mentioned  as  of  special  interest : — 

(1.)  The  large  increase  of  silk  culture  in  Syria  and  other  parts  of  the 
Ottoman  Empire,  as  a  consequence  of  its  encouragement  and  pro- 
motion by  the  administration  of  the  Ottoman  debt. 

(2.)  The  great  flexibility  and  practicability  of  extension  of  the  eastern 
Asiatic  exportation,  the  amount  of  which,  as  is  well  known,  not 
only  depends  on  the  result  of  the  crops,  but  also  on  the  reigning 
market  prices.  In  the  interior  of  China  and  Japan  there  are  always 
to  be  found  large  stocks — wo  might  call  them  reservoirs — of  silk, 
partly  for  home  consumption  and  partly  representing  gold  and 
silver.  "When  prices  of  silk  are  high,  parts  or  these  reserves  are 
thrown  on  the  market  for  exportation,  while  as  soon  as  prices  drop 
these  stores  are  closed  again.  This  will  explain  why  the  amount  of 
exportation  was  larger  toward  the  end  of  the  season  than  had  been 
presumed  at  its  beginning. 

rhe  silk  crop  of  1893  is  estimated  at  14,070,000  kilos.  (31,018,722  pounds), 
this  total  production  Europe  shares  with  4,977,000  kilos.  (10,972,294 
trnds),  the  Levant  with  923,000  kilos.   (2,034,845  pounds),  and  eastern 
ia  with  8,170,000  kilos.  (18,011,582  pounds). 

An  excess  of  consumption — which  means  a  diminution  of  stock — iji  1892- 
of  2,004,000  kilos.  (4,^18,018  pounds)  will  be  only  partly  balanced  by  an 
urease  of  production  in  1893  of  1,541,000  kilos.  (3,397,288  pounds).  If 
the  season  of  1893-94  the  consumption  should  proceed  in  the  same  pro- 
rtion,  the  general  stock  would  be  further  reduced  about  463,000  kilos^ 
,020,729  pounds),  and  even  if  consumption  should  fall  to  the  average  level 
1890-91  and  1891-92—11,800,000  kilos.  (26,014,280  pounds)— the  supply 
the  market  would  only  approximately  reach  the  figure  with  which  the 
ely  season  of  1892-93  had  opened. 

Ai  far  as  Switzerland  is  concerned,  the  importation,  as  well  as  exportation, 
nlk  in  1892-93  (according  to  weight)  manifested  an  ascending  tendency 
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after  a  slight  decline  in  the  previous  year,  the  importation  of  5,042,000  kilos. 
(11,115,593  pounds),  showing  an  increase  of  14  per  cent.,  and  the  exportation 
of  5,941,000  kilos.  (13,097,528  pounds)  an  increase  of  7  per  cent.  This  is 
due,  in  the  first  place,  to  the  larger  transactions  in  tho  spun-silk  industry, 
the  materials  of  which  show  an  increase  of  25  per  cent,  in  importation  and 
of  20  per  cent,  in  exportation  ;  and,  in  the  second  place,  to  the  increased 
import  and  export  of  raw  silk.  The  export  of  silk  thread,  too,  is  on  the 
increase.  As  to  fabrics,  a  decrease  of  import  is  to  be  recorded,  which  is 
almost  exclusively  confined  to  piece  goods  and  ribbons  of  pure  silk,  and  may 
be  ascribed  to  the  interrupted  commercial  relations  with  Prance,  i.e.^  to  a 
smaller  purchase  of  merchandise  from  there.  Tho  import  of  half -silk 
fabrics,  however,  has  considerably  increased.  The  export  of  fabrics  has 
remained  stationary  as  to  weight,  a  slight  decrease  in  piece  goods  being 
counterbalanced  by  an  increase  in  ribbons.  The  export  of  silk  embroideries 
has  dwindled  down — inconsequence  of  their  neglect  by  fashion — to  less  than 
half  of  its  former  amount. — Board  of  Trade  Journal,  January,  1894. 


Phylloxera  Resisting  Vines. 

In  view  of  the  recent  outbreak  of  phylloxera  vastatrix  in  Victoria,  the 
Minister  for  Mines  and  Agriculture,  N.S.W.,  is  taking  timely  steps  to  intro- 
duce from  France  seeds  of  the  better  known  phylloxera-resisting  stocks. 

Seeds  of  the  following  varieties  have  been  ordered  : — Vitis  iTiparia,  Yitis 
Kiipestris,  Solonis,  York's  Madeira,  and  A^itis  Berlandeiri. 

It  may  be  mentioned  that  small  quantities  of  these  stocks  are  already  being 
propagated  at  the  Gosford  Nursery,  and  in  the  course  of  time  it  is  hoped 
the  JDepartment  will  have  a  sufficient  supply  to  give  our  leading  vinegrowers 
an  opportunity  to  graft  extensively  on  to  these  well  tried  phylloxera- resisting 
stocks. 

American  Wheats. 

The  Department  has  also  received  from  Chicago  half -bushel  bags  of  some 
twelve  varieties  of  the  best  wheat  under  cultivation  at  the  experimental 
stations  in  the  United  States. 

These  will  be  planted  at  the  experimental  farm,  Wagga  "Wagga,  and  when 
acclimatised,  the  resulting  seed  should  prove  a  valuable  addition  to  the 
strains  of  wheat  at  present  being  grown  in  New  South  Wales. 


Trade  with  Canada. 

• 

With  a  view  to  furthering  the  opening  up  of  commercial  relations  with 
Canada,  in  which  direction  some  steps  were  taken  by  the  Department  at  tho 
departure  of  the  Hon.  Mackenzie  Bowell,  a  number  of  samples  of  Australian 
wool,  accompanied  by  catalogues,  were  in  September  last  handed  to  Messrs. 
Burns,  Philp,  &  Co.,  agents  for  the  Canadian-Australian  S.S.  Line,  for  trans- 
mission to  tnat  country.  In  connection  with  this  shipment  the  Depaiiiment 
was  recently  advised  by  the  agents  that  these  samples  safely  arrived  at  their 
destination,  and  had  been  distributed,  one  box  to  the  woollen  mills  at  Sher- 
brooke,  one  to  Dundas,  one  to  Almonte,  and  the  other  one  to  the  woollen 
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mills  at  Cornwall,  Dcar  Montreal,  these  comprising  the  most  important 
woollen  industries  in  Canada.  Messrs.  Burns,  Philp,  &  Co.  express  the  hope, 
in  which  our  readers  will  doubtless  join,  that  the  distribution  of  these  samples 
will  be  attended  with  success,  and  be  instrumental  in  promoting  the  develop- 
ment of  the  woollen  trade  between  this  Colony  and  Canada. 


Insects  Injuiuous  to  Stored  Grain. 

If  any  proof  were  required  of  the  superiority  and  thorough  effectiveness  of 
bi-8ulphide  of  carbon  for  the  destruction  of  any  of  the  known  insects  which 
attack  stored  grain,  such  is  amply  supplied  in  a  Bulletin  under  the  above 
title  issued  by  the  Delaware  (U.S.)  College  Agricultural  Experimental 
Station.  This  pamphlet  gives  the  results  of  a  number  of  practical  experi- 
ments with  stored  grain  of  yarious  kinds  attacked  by  their  respective  pests, 
rhus  wheat  attacked  by  the  grain  beetle  {Silvanus  surinamensis^  Linn.)  and 
t)j  the  granary  wcDvil — that  generally  found  in  flour — (Calandra  granariay 
Linn.) ;  rice,  by  the  rice  weevil  {Calandra  orjjzae,  Linn.)  ;  peas,  by  the  pea 
w'eeril  {Bruchus  pisi,  Linn.)  ;  beans,  by  the  bean  weevil  (Bruchus  obfecfus, 
Saj.),  and  by  the  four-spotted  bean  weevil  (Bruchus  ^-maculafa,  Riley); 
trheat,  corn,  oats,  barley,  sorghum  seed,  and  recently  cow  peas,  by  the 
ingoumois  grain  moth  (Oalrchia  cereallela,  Oliv.),  have  each  and  all  of  them 
been  successfully  cleared  and  the  uninjured  portions  of  the  grain  saved  for 
market.  In  the  course  of  the  various  experiments  it  has  been  proved 
that  1  oz.  of  the  liquid  to  each  100  lb.  of  grain  is  suflScient?,  unless  the  grain 
is  exceptionally  badly  affected,  and  that  satisfactory  results  are  obtained 
even  where  the  receptacles  in  which  the  grain  was  placed  were  not  air-tight. 
In  such  cases  it  has  been  found  sufficient  to  cover  the  grain,  aftor  the  liquid 
bas  been  evenly  sprinkled  over  the  top,  with  a  blanket  or  other  similar 
material  for  about  three  hours,  although  a  longer  period  is  preferable.  The 
grain  is  then  screened  and  the  dead  insects  thereby  removed,  leaving  the 
^in  perfectly  clean.  It  may  be  mentioned  that  grain  treated  with  this 
chemical  is  not  in  any  way  injured  either  for  market  or  for  seed,  while  the 
cost  of  the  treatment  is  about  I  per  cent,  per  bushel.  There  is,  of  course,  a 
certain  amount  of  dano^er  incurred  in  the  use  of  the  bi-sulphide,  but  it  may  be 
used  without  fear,  if  the  operator  is  ordinarily  careful,  provided  lights  or  fire 
are  not  brought  near  the  liquid  or  the  fumes  from  it.  An  officer  of  this 
Department  has  used  it  regularly  for  the  past  four  years  without  accident. 


Profitable  Dairy  Stock. 

From  a  paragraph  in  a  recent  issue  of  the  ShoaUaven  Telegraphy  it  appears 
that  Mr.  David  Hvam  scored  as  follows  at  the  Kiama  show : — Aldemey 
or  Jersey  cattle  /or  dairy  purposes.  Judges:  A.  Warden  and  T.  "N. 
Grierson.  Aldemey  or  Jersey  bull,  3  years  and  upwards,  D.  Hyam ; 
ditto  ditto,  2  years  and  under  3,  D.  Hyam  1,  Gr.  Gray  2;  ditto  ditto, 
1  year  and  under  2,  D.  Hyam  I  and  2  ;  ditto  ditto  bull-calf,  under  12 
months,  D.  Hyam  ;  ditto  ditto  cow,  3  years  and  upwards,  D.  Hyam  1  and  2; 
ditto  ditto  heifer,  2  years  and  under  3,  that  has  not  had  a  calf,  E.  McClelland 
1,  D.  Hvam  2 ;  ditto  ditto  heifer,  1  year  and  under  2,  that  has  not  had  a 
calf,  D.  Hyam  1  and  2. 
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following  is  the  result  of  the  butter  tests  at  the  above  show : — 
Mr.  SyanCs  Jerseys. 


Shamrock 

., 

...                 . 

Zoe    ...  .      . 

., 

... 

...                 ••• 

Dollie 

•  • 

... 

..•                 .  •  • 

Avera< 

JO. 

571. 

ners. 

Other  Owi 

Queeiiio 

,, 

••t         ... 

Queen 

,, 

liose  ... 

.. 

Alice... 

Twin  ... 

., 

Lizzie... 

Violet 

Diamond 

.. 

Frosty 

,  , 

Beauty 

.. 

Easy  ... 

Avera 

?f, 

2-5D. 

lbs.  MUk. 

m 

27 

205 


Butter  Test. 
5-4 
6-8 
7-2 


IMIi 


31 

39 

22  i 

23 

29i 

3-0 

20i 

36 

26 

IG 

31 

32 

33 

35 

34i 

20 

31 

32 

•m 

30 

22 

2-8 

28-53 
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Sodetj. 

Dapto  A.  and  H.  Society 

Climes  Agricultural  Society  

Albion  Park  A.  and  H.  Auociation         

Kiama  A.  and  H.  Association       

Holt-Sutherland  H.  and  I.  Society         

Wollongong  A.  and  H.  Association         

Berry  A.  and  H.  Society 

Gosford  A.  £.  and  I.  Association 

Luddenham  A.  and  H.  Association  

Maiming  River  (Taree)  A.  and  H.  Association  ... 

LitbgowA.  and  H.  Society  

Shoalhaven  (Nowra)  A.  and  H.  Association 

Alarulan  P.  and  H.  Society  

Kangaroo  Valley  A.  and  H.  Society        

CandeloA.  and  H.  Association     

Tomat  A.  and  P.  Association        

Tcnterfield  P.,  A.,  M.,  and  H.  Society 

Port  Macqoarie  A.  and  H.  Society  

Lismore  A.  and  H.  Society 

Berrima  District  (Moss  Vale)   A.,   II.,   and  I. 

Society     

Xcpean  District  (Penrith)  A.,  H.,  and  I.  Society 

Robertson  Agricultural  Society     

Uralla  P.  and  A.  Association        

BegaA.  and  P.  Association  

Inverell  P.  and  A.  Association      

Picton  Agricultural  Society  

Cobargo  A.  and  P.  Society 

Tumberumba  P.  and  A.  Society 

GlenlnnesP.,  A.,  and  M.  Association 

Goulbum  Agricultural  Society      

Galgong  Agricultural  Association 

Armidide  (Combined  Show),  A.  and  P.  Association 

Taralga  A.  and  P.  Association       

Royal  Agricultural  Society  (Sydney)       

Braidwood  P.  and  A.  Association 

Castle  Hill  A.  and  H.  Association 

Orange  A.  and  P.  Association       

AValcba  P.  and  A.  Association       

Lower  Clarence  (Maclean)  Agricultural  Society... 

Camden  A.,  H.,  and  I.  Society     

Gundagai  P.  and  A.  Society  

Blayney  P.  and  A.  Association      

Gundaroo  P.,  A.,  and  H.  Association     ... 
Namoi  (Narrabri)  P.,  A.,  and  H.  Association    ... 

Bathurst  A. ,  H. ,  and  P.  Association        

Clarence  (Grafton)  P.  and  A.  Society      


Secretary. 

Date. 

A.  B.  Chippindale  Jan 

.  9,  10. 

J.  W.  Brown      .. 

>> 

17,  18. 

T.  Armstrong     .. 

>> 

17,  18. 

J.  Somer\'ille 

i> 

25,26. 

W.  Douglas 

}) 

26. 

A.  J.  A.  Beatson.. 

•     »» 

31,  and  Feb.  1. 

A.  J.  CoUey        .. 

.  Feb 

.6,7,8. 

H.  S.  Bevrendge.. 

n 

9,  10. 

K.  Campbell       .. 

if 

13,  14. 

W.  Plummer      .. 

ti 

14,  lo. 

M.  Asher 

» 

15,  16. 

R.  Leeming 

)l 

15,  16. 

H.  Morrice 

if 

23. 

H.  Joyce  

}) 

25,  26. 

C.  H.  Brooks      .. 

1) 

27,  28. 

W.  H.  Bridle      ... 

n 

27,  28. 

J.  Barker 

27,  28,  and 
Mar.  1. 

A.  E.  Poutney    .. 

it 

28  and  Mar.  1. 

C.  S.  Connor 

11 

28    and  Mar. 

1,2. 

J.  Yeo      

Mai 

.  1,  2,  .3. 

R.  Benaud 

)) 

1,  2,  3. 

R.  J.  Ferguson   ... 

11 

G.  7. 

J.  D.  Leece 

a 

6,7. 

A.  J.  Wilson 

ii 

7,8. 

J.  M'llveen 

If 

8,9. 

G.  Bradbury 

11 

8,9. 

J.  Graham 

11 

13,  14. 

W.  Willans 

a 

13,  14. 

J.  Denshire 

It 

14,  15. 

J.  J.  Roberts      ... 

11 

15,  10. 

S.  Turner 

it 

16,  17. 

W.  H.   Allingham 

a 

20,21,22. 

J.  J.  Walsh 

>» 

21,  22. 

F.  W^ebstcr 

it 

21  to  27. 

G.  F.  Taylor       ... 

a 

22,  23. 

F.  H.  G.  Rogers... 

ti 

26,  27. 

J.  S.  Thomas       ... 

ti 

28,  29. 

H.  Chapman 

April  4,  5. 

J.  S.  Dunnet 

)i 

4,5. 

W.  R.  Cowper    ... 

it 

4,  5. 

W.  E.  Kyle 

11 

5,6. 

(1.  H.  Woolly      ... 

it 

5,6. 

J.Affleck 

11 

6. 

J.  Riddle 

It 

11,  12. 

W.  G.  Thompson.. 

»i 

11,  12,  1.3. 

T.Page    

)t 

18,  19. 
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Wellington  P.  and  A.  Association  

Hunter    River    (West    Maitland)    A.    and    H. 

Association         

Dubbo  P.,  A.,  and  H.  Association 

Warialda  P.  and  A.  Association 

Mudgee  Agricultural  Society         

Macleay  (Kempsey)  A.  and  H.  Association 

Gwydir  (Moree)  P.  and  A.  Association 

Upper    Hunter    (Muswellbrook)    A.     and    H. 

Association         

Upper  Manning  (Wingham)  A.  and  H.  Society... 
Hornsby,   Thornleigh,    Pennant  Hills,    &c.,  H. 

Association        

Cumnock  P.  and  A.  Association 

Warren  P.  Association       

Cobar  P.  and  A.  Association         

Kiverina  (Jerilderie)  P.  and  A.  Society 

Forbes  P. ,  A.,  and  H.  Association 

Northern  (Singleton)  Agricultural  Association  ... 

Co wra  P.,  A.,  and  H.  Association 

Burrowa  P. ,  A. ,  and  H.  Association       

Secretaries  of  Societies  are  asked  to  forward  dates  of  forthcoming  Shows  as  soon 
as  decided. 


Secretarj-. 

Date. 

R.  Porter  .. 

.  April  18,  19. 

W.  C.  Quinton    .. 

„      18,  19,  20 

G.  H,  Taylor 

.     „      24,25.26. 

W.  B.  Giddes     .. 

.     „      25,26. 

J.  M.  Cox 

.     „      26,27. 

H.  R.  Gray 

May  9,  10,  11. 

J.  G.  Cohen 

„      9,  10. 

Price  Healey 

.     „     16,17. 

J.  J.  Herkes 

„     16,17,18. 

H.  Epthorp 

„      23,  24. 

W.  NeTi-march    ... 

„      24. 

F.  C.  Thompson.. 

June    7,  8. 

A.  Roxburgh 

.,     13,14. 

J.  FiUton 

July  24,  25. 

W.  G.  Dowling  .. 

Aug.  9,  10. 

C.  Poppenhagen .. 

„      15,  16. 

S.  Wright 

Sept.  5,  6. 

J.  F.  Clifford       .. 

„      13,  14. 

[3  plates.] 
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Useful  Australiai)  Plants, 

Bt  J.  H.  MAIDEN, 
Consulting  Botanist. 


No.  10. — The  Tallow-wood. 

(Eucalyptus  microcorys^  F.  v.  M.) 

Other  Vernacular  Names. — Usually  in  New  South  Wales  it  bears  the  one 
name  of  tallow-wood,  which  has  been  given  to  it  owing  to  its  greasy  nature, 
which  is  most  marked  when  freshly  cut.  In  Queensland  it  is  known  as 
"  turpentine  tree,"  and  also  as  "  peppermint,"  the  foliage  being  remarkably 
rich  m  volatile  oil.  In  the  same  colony  it  also  goes  under  the  name  of  "  red 
stringy  bark,"  owing  to  its  reddish  fibrous  bark,  and  not  because  of  the 
colour  of  its  wood,  as  are  red  stringybarks  in  New  South  Wales. 

Aboriginal  Names. — By  the  aborigines  of  the  Eichmond  Eiver,  New  South 
Wales,  it  used  to  be  called  "  Wangee."  Those  of  the  Brisbane  Eiver, 
Queensland,  used  to  call  it  *'  Tee." 

Botanical  Name. — ^The  name  Eucalyptus  has  been  already  explained. 
Microcorys  is  made  up  of  two  Greek  words,  signifying  "  a  little  helmet," 
and  is  in  allusion  to  the  comparative  smallness  of  the  cap  (operculum)  of 
the  flower. 

Flowers, — Mr.  Forester  Martin  observes  that  tallow-wood  flowers  in 
August  and  September  (October  should  be  added — J.H.M.)  in  his  district, 
and  that  the  flowers  are  much  sought  after  by  bees.  I  may  mention  that, 
on  behalf  of  the  beekeepers  of  the  Colony,  the  Department  is  busily  collecting 
information  in  regard  to  the  best  flowers  for  bees  and  the  periods  during 
which  they  are  out.  As  is  well  known,  many  eucalypts  have  irregular 
flowering  periods,  and  the  Department  is  trying  to  ascertain  the  period  in 
each  district  for  particular  years. 

Fruit. — ^The  fruits  are  comparatively  long  and  narrow.  Their  shape  is 
brought  out  in  the  drawing,  and,  if  this  be  mastered,  a  fruit-bearing  tallow- 
wood  twig  cannot  be  mistaken  for  anything  else. 

Leaves. — The  fresh  leaves  of  the  tallow-wood  yield  1*960  per  cent,  of 
an  essential  oil  of  an  acid  reaction,  and  a  specific  gravity  of  896  (Staiger). 
Other  figures  give  375  oz.  to  the  ton  of  leaves,  which  equals  1*046  per  cent. 

Schimmel  &  Co.,  of  Leipzig,  in  their  October,  1893,  Bericht,  give  the  specific 
gravity  of  this  oil  at  16°  C.,  at  as  high  as  '935,  and  give  its  boiling  point  at 
160°  and  200°.    They  further  state  that  it  contains  Cineol  {Eucalypfol). 

The  oil  is  stated  to  have  a  not  very  agreeable  odour,  but  it  probably  might 
be  found  useful  in  varnish-making.  I  hardly  know,  at  present,  how  to 
reconcile  the  above  statement  with  the  following : — 

"  The  oil  of  E,  Bailey  ana  and  those  of  E.  microcorys  and  E.  citriodora 
are  very  similar  to  one  another.    They  possess  a  magnificent  melissa-like 
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odour.  It  is  thought  they  will  prove  to  possess  extraordinary  practical  value. 
Chemicallj,  the  three  oils  are  quite  characteristic.  Neither  of  them  contams 
a  terpene,  but  they  consist  of  a  ketone  (Cio  H«  O),  smelling  like  melissa,  and 
a  body  that  is  probably  on  alcohol  (Cio  Hig  O  ?),  which  possesses  a  beautiful 
odour  resembling  that  of  geranium." — Messrs,  Schimmet  S[  Co.,  of  Leipzig, 
in  Fharm,  Joum,  [3],  xvm,  907. 

As  regards  the  oil  of  U.  eitriodora,  I  may  mention  that  its  composition 
has  since  been  determined.  I  would  very  much  like  to  have  an  opportunity 
of  examining  a  guaranteed  oil  of  E,  microcorys.  If  any  reader  of  the 
Gazette  will  forward  me  such  a  sample,  I  will  promise  to  furnish  an 
exhaustive  report  on  it.  Distillers  of  eucalyptus  oil  are  on  the  look  out  for 
new  trees  in  order  to  see  if  the  products  they  yield  are  of  improved  value. 
Why  not  try  the  tallow-wood  (JS.  microcorys)  ?  It  is  certainly  wortli 
testing,  and  there  may  be  money  in  it. 

Exudation, — The  "gum"  or  kino  from  the  tallow-wood  is  one  of  tlie 
most  interesting  of  such  substances.  I  do  not  think  it  is  of  such  medicinal 
value  as  those  from  most  other  eucalypts,  but  it  is  of  scientific  interest,  and 
the  following  account  of  some  specimens  examined  by  me  a  few  years  ago 
form  the  first  investigation  into  the  substance : — 

a.  Sample  of  Kino  from  New  England,  N.S.  W.,  received  1886. 

Kino  of  this  species  is  less  vesicular  than  that  of  E,  maculaia,  but  almost  as  readily 
reducible  to  a  powder.  This  particular  specimen  is  in  small  pieces,  for  the  most  part  of 
the  size  of  currants.  In  bulk  it  looks  remarkably  like  a  parcel  of  uncut  garnets.  Owing 
to  its  friability,  the  bright  fractures  become  dulled  with  very  little  friction.  Colour  of 
powder,  orange-brown. 

To  cold  water  a  yellow  solution  is  yielded,  with  a  slight  tinge  of  brown,  having  a 
turbid  residue  of  a  dirty  yellow  colour,  with  a  few  black  or  dirty  particles.  Eventually 
almost  everything  dissolves,  with  the  exception  of  a  little  accidental  impurity. 

It  was  analysed  October,  1888,  with  the  following  result : — 

Catechin  and  tannic  acid     81*2 


Resin 

Ligneous  matter,  &c.... 

Moisture  

Ash       


trace. 

•4 

181 

•3 


100-0 

Tannic  acid  determination  (Lowenthal),  54.349  per  oent. 

.  A  sample  from  Uralba,  Wardell,  N.S.W.,  collected  May,  1891,  has  also  been  examined. 
It  is  a  new  sample,  with  no  important  differences  from  the  foregoing. 

It  was  analysed  August,  1891,  with  the  following  result : — 

Catechin  and  tannic  acid ,        76*39 


itesin  ... 

Ligneous  matter,  &c. 

Moisture       

Ash 


•08 

•87 

20*  4 

1*54 


100*00 
Tannic  acid  determination  (Lowenthal),  50*45  per  cent. 

The  presence  of  resin  in  a  weighable  quantity  in  this  kino  is  worthy  of  notice. 
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e.  Two  samples  from  Queensland,  received  from  Mr.  F.  M.  Bailey,  F.L.S.,  Colonia 

Botanist. 

The  i^iysical  description  of  the  i»>eceding  sample  will  apply  here.  In  oold  water  the 
I^er  at  the  bottom  of  the  vessel  becomes,  if  undistarbed,  of  the  colour  of  treacle.  The 
tint  is  precisely  the  siune  as  that  of  a  guaranteed  sample  of  Pteroearpus  nutraupium  kino 
received  from  India.  It  leaves  a  small  quantity  of  a  brown  residue,  which  produces 
turbidity  if  disturbed. 

Water  at  100'*  C.  (1  grm.  to  1  litre)  yields  a  beautifully  clear  solution,  of  the  colour  of 
colza  oil    This  remark  applies  also  to  the  preceding  sample. 

It  was  analysed  October,  1888,  with  the  following  result :— 

Catechin  and  tannic  acid     82*1 

Resin trace. 

Ligneous  matter  matter,  kc.          *5 

Moisture         17*2 

Ash       -2 

100  0 
Tannic  acid  determination  (Lowenthal),  56*883  per  cent. 

Mr.  Staiger  says  of  a  Queensland  sample  of  this  kino : — "  The  specific  gravity  is  about 
1*395,  and  the  percentage  of  tannin  53*33.  The  solution  in  water  when  evaporated  yields 
brownish  scales." 

Bark, — The  bark  (often  of  a  "  corrugated"  appearance),  is  sub-fibrous,  of 
loose  and  even  woolly  texture.  In  colour  it  is  of  a  sort  of  brick  or  rusty 
red,  and  is  persistent  even  to  the  smallest  branches. 

The  Timber. — ^Tallow- wood  is  one  of  the  most  valuable  timbers  the  Colony 
produces.  It  is  strong  and  durable  under  or  above  ground.  Its  colour  is 
yellowish-brown  or  yellowish,  and,  like  many  other  timbers,  darkens  with 
age.    Its  greasiness  has  been  referred  to  elsewhere. 

It  is  used  by  wheelwrights  for  naves,  felloes,  and  spokes  (W.  Hill),  cogs, 
also  for  flooring,  «.y.,  in  ballrooms ;  for  this  latter  purpose  it  is  selected  on 
account  of  its  greasy  nature.  It  is  also  used  for  the  floors*  of  a  number  of 
large  Sydney  buildings.  It  is  used  for  the  decking  of  bridges,  bridge  work 
in  general,  and  culverts. 

It  is  used  for  pickets,  also  for  turnery,  <?^.,  the  turned  pillars  of  verandah 
posts,  for  mouldings  and  architraves,  and  for  all  building  purposes  requiring 
ttrength  and  durability,  e.a,,  slabs,  piles,  and  posts,  and  tor  sawn  stufE 
generally.  Mr.  Forester  j5everell,  of  Glen  Innes,  knows  slabs  in  a  hut 
sound  now  after  eighteen  years  in  use.  It  would  not  be  possible  to  enumerate 
all  the  uses  to  which  this  valuable  timber  is  put  in  New  South  Wales  and 
*  Queensland. 

The  following  interesting  notes  by  Mr.  Forester  Brown,  of  Port  Mac- 
qnarie,  I  give,  even  at  the  risk  of  a  little  repetition : — "  Tallow-wood  is  suit- 
able for  any  dry  work.  It  is  easy  to  work  on  accouut  of  its  greasy  nature, 
and  is  the  best  timber  for  any  purpose  where  a  smooth  surface  is  required, 
particularly  for  a  ballroom  floor.  All  that  is  required  to  revive  the  greasy 
nature  for  dancing  is  to  spread  a  few  loads  of  the  sawdust  on  it  for  a  day  or 

*  Hr.  Forester  Martin  says  it  is  not  used  for  flooring-boards  in  his  district. 
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two ;  we  then  have  a  perfect  floor.  It  does  not  bum  very  readily ;  white 
ants  do  not  attack  it  as  readily  as  blackbutt,  <&c.  It  is  a  good  timber  for 
bridge  decking ;  it  is  not  good  for  rafters  and  studding  for  buildings,  as 
because  of  its  greasy  nature  the  nails  will  draw.  It  is  the  only  timber  we 
have  of  a  greasy  nature,  and  it  has  the  effect,  when  being  worked,  of  clean- 
ing and  keeping  clean  tools  such  as  saws,  <&c.,  which  hare  got  gummed  in 
working  other  timber.  It  is  fairly  durable  in  fresh  water.  Many  years 
ago,  when  ink  was  short,  the  farmers  on  the  rivers  used  to  brand  their  ba^ 
of  produce  by  means  of  an  ink  made  by  steeping  chips  of  tallow-wood  in 
water  for  a  day  or  two  (presumably  in  contact  with  iron).  Tallow-wood  is 
generally  preferred  to  blackbutt  for  the  same  uses." 

The  notes  of  Mr*  Forester  Pope,  of  Murwillumbah,  Tweed  Eiver,  may  be 
given  here:  "  The  timber,  if  left  alone  by  white  ants,  will  last  almost  any 
number  of  years  above  or  below  ground.  It  is  hard,  strong,  and  fairly  easily 
worked.  The  Beads  Department  use  a  quantity  of  it  here  for  decking  in 
culverts,  bridges,  <&c.,  and  it  seems  te  stand  traffic  well.  It  is  difficult  to 
split  because  of  the  presence  of  a  greasy  or  waxy  substance,  making  it  a 
tedious  matter  te  get  a  wedge  to  "  draw,"  but  when  split  it  makes  splendid 
posts  and  rails.  It  does  not  burn  well,  as  when  burning  it  exudes  a  Kind  of 
juice  which  puts  the  fire  out." 

Mr.  Porester  Pope  says  that  in  his  district  the  bark  is  always  riddled 
within  a  quarter  of  an  inch  of  the  sap  wood  with  white  ants.  "  This  is  a  great 
drawback  to  the  value  of  the  timber ;  it  appears  to  suit  them  exactly.  There 
is  generally  a  huge  nest  of  them  in  the  head.  It  seems  to  bo  the  first  timber 
they  attack." 

The  timber  shows  black  stains  where  nails  are  driven,  unless  it  is  well 
seasoned. 

Mr.  Forester  Rudder  says  that  he  knows  of  no  timber  that  suffers  so 
little  from  exposure  after  being  cut  down.  Even  if  left  for  many  years  the 
mature  wood  remains  as  fresh  as  in  the  growing  trees. 

It  is  sometimes  urged  against  tallow-wood  that  it  does  not  hold  nails  well. 
It  also  shrinks,  but  the  effect  of  this  can  be  guarded  against  by  seasoning, 
which  is  rather  a  longer  process  than  with  most  timbers.  It  is,  however, 
worth  a  little  trouble,  as  it  f  etehes  a  higher  price  than  most  other  hard- 
woods. 

According  to  Mr.  Forester  Eotton,  tallow-wood  charcoal  is  considered  one 
of  the  best  for  the  smithy. 

A  drawback  to  this  valuable  timber  is  the  liability  it  shares  with  blackbutt 
to  what  are  called  "  pin-holes."  These  are  caused  by  the  boring  of  the 
larvcB  of  a  small  beetle  probably  belonging  to  the  genus  Anohium,  and 
possibly  to  an  introduced  species.  The  insect  damages  a  large  number  of . 
colonial  timbers,  being  chiefly  found  in  the  sap  wood  of  very  many.  It  is 
rather  difficult  to  destroy. 

Tall oiC' wood  for  iPaving. — I  believe  tallow- wood  to  be  an  excellent  wood 
for  paving,  but  we  really  know  but  very  little  about  the  relative  merits  of 
colonial  hardwoods  for  paving.  We  have  miserably  few  data,  and  these  are 
not  satisfactory,  for  it  is  manifestly  absurd  to  compare  (say)  blackbutt  and 
red  gum,  without  having  some  idea  that  the  timbers  were  procured  under 
something  like  comparable  conditions.  In  heaps  of  blocks  for  paving  I  have 
observed  every  possible  quality  of  the  same  timber ;  in  order  to  obtain  some 
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yalnable  data  in  regard  to  the  merits  of  a  timber,  it  is  manifest  that  the 
observations  must  be  conducted  with  every  possible  scientific  safeguard. 

Mr.  E.  "W.  Bichards,  the  Sydney  City  Surveyor,  has,  in  a  recent  report, 
given  the  following  information  in  regard  to  certain  tallow-wood  blocks,  but 
anless  duplicates  were  preserved  at  the  time  of  laying,  I  am  afraid  that  we 
are  not  in  a  position  to  fully  comprehend  what  these  results  mean : — 

Block  No,  1  was  taken  from  Pitt-street ;  width  of  carriage-way,  36  ft. ; 
position  of  block,  18  ft.  from  kerb  ;  original  depth,  6  inches ; 
average  depth  on  removal,  5i  in. ;  laid  in  July,  1881 ;  removed 
December,  1892 ;  width  of  joint,  \  in. ;  rate  of  wear  per  annum, 
-^s  of  an  inch. 

Block  No,  2  was  taken  from  George-street ;  width  of  carriage-war, 
64  ft. ;  position  of  block,  30  ft.  from  W.  kerb ;  original  deptn, 
6in. ;  average  depth  on  removal,  5 J  in.;  laid  in  October,  1883 ; 
removed  December,  1892  ;  width  of  joint,  \  in. ;  rate  of  wear  per 
annum,  iV  of  an  inch.  I  must  refer  my  readers  to  the  original 
report ;  but  the  results  obtained  place  this  timber  in  a  favourable 
li^ht,  and  it  is  one  of  six  timbers  recommended  by  the  City  Sur- 
veyor for  paving. 

Mr.  Bichards'  opinion  of  the  value  of  tallow- wood  is  more  definitely  stated 
in  the  sentence : — '*  At  the  time  of  writine:,  all  the  old  blocks  have  been 
Femoved,  and  the  paving  relaid  with  blocks  of  blackbutt  and  tallow-wood." 

TetU  of  Strength  of  Tallow-tcood, — ^Following  are  the  particulars  of  some 
experiments  on  tallow- wood,  conducted  at  the  Railway  workshops  at  Newport, 
Victoria,  in  1884.  The  samples  tested  were  each  7  ft.  in  length  by  If  in. 
iquare ;  the  distance  between  the  bearings  was  6  ft.,  and  the  weight  was 
gradually  applied  in  the  centre  till  the  sample  broke.  The  timber  was  of 
New  South  Wales  growth,  and  seasoned  at  least  12  months. 

The  weight  of  each  sample  was  9  J,  10  i,  lOi  lb. 

Average  weight  per  cubic  foot,  59*43  lb.,  and  therefore  its  specific  gravity 
was  0-052. 

The  breaking  weight  of  each  sample  was  6  cwt.  2  qr.  20  lb.,  6  cwt.  2  qr. 
24  lb.,  7  cwt.  1  qr.  17  lb.  Therefore,  the  average  breaking  weight  of  tne 
samples  was  776*3  lb.  The  deflections  at  the  points  of  rupture  were  5i,  4, 
tnd  4^  inches  respectively.  The  average  specific  strength  was  given  at 
2,119. 

Education  in  Colonial  Timbers, — ^Tallow- wood  is  a  timber  that  has  suffered 
much  at  the  hands  of  ignorant  or  designing  persons,  who  have  substituted 
inferior  timbers,  bearing  a  resemblance  more  or  less  close  to  it. 

White  mahogany  {Eucalyptus  acmenoides)  is  often  passed  off  for  tallow- 
wood.  The  former  is  a  valuable  and  durable  timber,  but  still  much  inferior 
to  tallow-wood.  Young  tallow-wood  is  far  from  being  as  good  as  old  timber. 
Mr.  Forester  Deverell  complains  that  tallow-wood  is  not  extensively  used  in 
his  district,  and  justly  considers  that  this  "  is  from  ignorance,  and  also  from 
timbers  of  much  inferior  quality  being  more  easily  got."  At  the  same  time, 
tallow-wood  is  one  of  the  easiest  of  colonial  hardwoods  to  recognise,  and 
there  should  be  no  real  difficulty  in  the  matter.  Of  course  an  incompetent 
person  can  be  "  let  in "  whether  the  article  is  colonial  hardwood  or  any 
other  material  of  construction,  and  I  cannot  help  thinking  that  the  cry  of 
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the  similarity  between  colonial  timbers  is  a  little  oyerdone.  The  cry  it 
often  employed  by  incomnetent  persons  to  distract  attention  from  tilieir 
ignorance  in  diagnosing  colonial  timbers.  I  think  the  time  has  now  arrived 
for  officers  in  Goremment  or  municipal  employment  who  have,  in  the 
ordinary  course  of  business,  to  diagnose  hardwood,  to  pass  an  examination  in 
the  subject,  just  as  professional  men  have  to  do  in  regard  to  other  materials 
of  construction.  The  pity  is  that  we  have  so  many  men  here  learned  in 
European  and  American  timbers,  and  only  possessing  a  rule-of -thumb  know- 
ledge of  the  timbers  of  the  country  in  which  they  were  bom,  or  in  which 
their  lot  is  cast.  How  the  knowledge  shall  be  imparted  or  tested  is  a  mere 
matter  of  detail ;  that  the  reform  is  desirable  is  uudisputed,  and  I  hope  I 
may  live  to  see  it  carried  out.  Knowledge  of  colonial  timber  can  only  be 
obtained  by  handling  it  as  sawn  stuff,  and  by  careful  observations  as  to  the 
circumstances  under  which  it  grows  in  the  forest.  The  subject  is  not  an 
easy  one,  and  I  don*t  intend  to  say  it  is.  There  is  no  more  a  golden  road  to 
2\f  knowledge  of  colonial  timbers  than  there  is  to  a  knowledge  of  Greek. 
Very  often  the  man  who  knows  least  about  our  colonial  timbers  is  readiest 
to  assail  them.  We  must  suspend  our  judgment  with  regard  to  the  absolute 
merits  of  many  of  them,  and  what  I  plead  for  is  a  systematic  attempt  to  get 
at  the  value  of  each  timber — to  test  it  from  various  points  of  view.  Many 
of  our  timbers  have  not  had  a  fair  "  show."  These  are  times  of  reduced 
expenditure,  but  I  would  like  to  see  £10,000  spent  on  a  proper  survey, 
examination,  and  test  (not  merely  of  strength),  of  colonial  timbers.  The 
sum  mentioned  might  be  spread  over  five  years.  I  am  sure  that  such  a  sum 
would  be  a  justifiable  expenditure  in  regard  to  a  national  property  which  is 
reasonably  valued  at  millions  of  pounds. 

Size. — It  attains  a  height  of  100  to  150  feet,  and  a  maximum  diameter  of 
6  to  8  feet.  Mr.  Forester  Martin,  of  Gosford,  gives  the  height  of  trees  in 
his  district  at  from  100  to  150  feet,  and  diameter  at  from  2i  to  4  feet.  He 
adds,  "  The  trees  appear  to  be  healthful,  and  the  young  trees  make  good 
growth.  Very  large  trees  are  rarely  sound  at  heart."  Up  to  10  feet  in 
girth  in  the  Glen  Innes  and  Tenterfield  districts. — (Mr.  Porester  Crowley.) 
The  height  of  150  feet  for  this  tree  is  attained  in  some  places  in  the  county 
of  Richmond,  according  to  Mr.  Forester  Crowley. 

Mr.  Forester  Eudder  says  that  in  his  district  its  approximate  height 
is  about  140  or  150  feet,  and  its  diameter  about  3  feet,  but  that  it  not 
infrequently  attains  a  height  of  170  or  180  feet,  with  a  diameter  of  5  and 
even  6  feet,  diameters  of  4  or  5  feet  being  common. 

Mr.  Fawcett  reported  to  Baron  von  Mueller  (JEucalyptographid)  that  tallow- 
wood  trees  attained  a  height  of  300  feet  on  the  Richmond  River,  but  I  have 
not  been  able  to  confirm  this.  It  is,  of  course,  very  easy  to  over-estimate 
the  height  of  tall  trees.  I  should  be  glad  if  correspondents  would  favour 
the  Department  with  guaranteed  measurements  of  the  size  of  exceptionally 
large  tallow- wood  trees.  We  want  (a)  height  from  ground  to  top  of  highest 
branch,  {li)  height  from  ground  to  where  lowest  branch  springs,  (c)  girth  at 
3  and  6  feet  from  ground  respectively. 

Very  large  trees  are  generally  hollow,  but,  as  a  rule,  those  under  3 J  feet 
in  diameter  are  sound.  This  should  be  borne  in  mind,  for  trees  are  like 
men  in  that,  after  a  period  of  maximum  vigour  and  strength,  they  become 
less  strong,  and  finally  fall  into  decay. 

Dr.  Joseph  Bancroft  states  that  this  valuable  tree  is  protected  by  legis- 
lative enactoient  in  Queansland  from  being  cut  by  timber-getters. 
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Distribution, — It  is  genecallj  supposed  that  the  tallow-wood  does  not 
come  further  south  than  the  Hastings  Eiver.  The  most  southerly  locality 
is,  however,  Cooranbong,  26  miles  south  of  Newcastle.  Mr.  Forester  Martin, 
of  Grosford,  says :  "  The  only  place  in  my  district  in  which  tallow- wood  is 
to  be  found  is  an  area  of  about  4,000  acres  in  the  neighbourhood  of  Cooran- 
bong. I  believe  that  tallow-wood  crops  up  again  at  Fort  Stephens,  so  that 
there  is  a  gap  between  the  two  places  where  tallow- wood  does  not  grow." 

Trees  frequently  skip  over  extensive  districts  in  this  way.  For  instance, 
in  the  article  on  black-wood  it  was  shown  how  in  its  distribution  from  south 
to  north  this  tree  entirely  skips  over  the  Sydney  district." 

Mr.  Martin  says :  "  The  tallow- wood  here  grows  in  patches — is  not 
plentiful.  It  appears  to  like  well-sheltered,  well-drained  localities,  such 
as  banks  and  creeks,  heads  of  gullies,  and  spurs  of  ranges.  Soil  here  sandy 
loam,  enriched  with  leaf-mould." 

Mr.  Forester  Eudder,  who  is  stationed  at  Booral,  reports  that  tallow-wood 
occnrs  more  or  less  all  through  his  district,  except  on  its  higher  elevations 
in  its  north-western  parts ;  but  it  is  most  abundant  between  Bulladelah  and 
Gooloongolook,  and  in  the  southern  parts  of  the  parish  of  Alfred,  com- 
mencing about  14  miles  in  a  northerly  direction  from  Dungog.  The  best 
and  largest  timber  is  usually  found  in  undulating,  scrubby,  forest  country. 

Tallow-wood  extends  from  about  8  miles  south  of  the  Macleay  River  to 
about  John's  River,  a  distance  of  about  45  miles  to  the  south ;  inland  it 
extends  about  10  miles.  In  abundance  it  is  about  next  to  blackbutt,  giving 
an  average  of  about  two  trees  per  acre,  which  are  about  20  to  25  feet  to  the 
first  branch. — (Forester  Q-.  R.  Brown.) 

On  the  watershed  between  the  Blick*8  River  and  the  Nymboida  (practically 
about  midway  between  Grafton  and  Armidale)  is  a  magnificent  forest  of 
mature  tallow-wood,  with  blackbutt  and  a  little  turpentine.  This  is  a 
maiden  forest,  full  of  grand  timber,  but  practically  inaccessible  under 
present  circumstances,  and  with  the  poor  local  demand  for  hardwood.  The 
get-out  for  timber  of  this  forest  would  be  along  the  range  to  the  Long  Flat, 
about  li  mile  from  Perrett's  (Tyringham). 

Mr.  Forester  Pope,  of  Murwillumbah,  writes: — Tallow-wood,  with  the 
exception  of  the  common  box,  grows  more  abundantly  in  this  district  than, 
perhaps,  any  other  eucalypt.  It  is  found  uniformly  distributed  through  all 
forest  land  at  about  four  trees  to  the  acre.  Other  hardwoods  are  in  patches, 
and  favour  certain  spurs,  but  one  never  goes  many  yards  in  forest  land 
without  finding  several  tallow-wood  trees. 

Mr.  Forester  Crowley,  of  Casino,  states  that  tallow-wood  is  found  plenti- 
inlly  scattered  all  over  the  flat  country  in  the  county  of  Richmond ;  it  is 
alio  growing  in  a  few  places  in  the  counties  of  Rous,  Drake,  and  BuUer. 

Mr.  Forester  Deverell,  of  G^len  Innes,  states  that  it  is  found  in  all  stages 
of  growth  on  the  eastern  falls  of  G-len  Innes  and  Tenterfield  districts  in 
fair  quantities. 

The  notes  on  New  South  Wales  localities  for  tallow-wood  are  supple- 
mented by  the  following  interesting  tabular  statement,  which  has  been 
ftimished  by  the  Forest  Department.  Tallow-wood  extends  from  Cooran- 
bong, the  most  southerly  locality  in  New  South  Wales,  as  already  stated,  to 
Bontnern  Queensland,  being  confined  to  the  coast  districts  and  tablelands. 

In  Queensland  it  is  found  in  the  forest  near  the  Logan,  Brisbane,  and 
Pine  Rivers. — (W.  Hill.)  A  common  tree  on  the  hills  of  southern  Queens- 
land.—(F.  M.  Bailey.) 
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Tallowwood  {Eucalypius  microcorys) , 


Area  of 
F.R. 

How  distributed. 

No.  of 
F.R. 

County. 

Class. 

No.  of 

1 

Rise 
Girth. 

Quality. 

in  acres. 

trees 
per 
acre. 

Over  area  i 
ofF.U.    ! 

1 

1 

ft.  in. 

1,120 

Bullcr,  Rons,  and  Drake... 

80,788 

A 

3 

10,000 

6    6 

, 

24 

Clarence 

2,600 

A 

1 

500 

6    0 

26 

,1 

1,040 

A 

1 

500 

6    0 

243 

,1 

7,600 

C 

6 

2,000 

7    0 

260 

it 

71 

C 

2 

20 

7    6 

853 

n             ...            ... 

4.480 

C 

2 

1,000 

C    0 

979 

,« 

740 

A 

1 

979 

7    0 

1,101 

Clarence  and  Richmond... 

19.016 

A 

1 

4,000 

6    0 

1,662 

CUrke       

44,900 

C 

4 

1.000 

«    0 

537 

Drake       

38,400 

C 

2 

2,900 

7    6 

6.264 

9«                      ...                   ••• 

9.005 

A 

6 

9,005 

12    0 

112 

Dudley      

2.453 

A 

2 

1.000 

7    0 

158 

II          ...         ••• 

79.680 

C 

8 

86.000 

7    0 

, 

3,753 

>» 

16,000 

C 

1 

2,000 

8    6 

• 

1 

136 

Fitzroy     

12,440 

A 

1 

6,000 

8    0 

365 

jf         ...         ...         ... 

5  660 

C 

1 

5.000 

6    0 

^ 

1 

842 

If          •••         ••• 

30,043 

0 

1 

5,000 

7    6 

1 

10,786 

„          ... 

18,560 

A 

2 

2,000 

7    6 

mmi 

^ 

46i 

Gloucester           

26,700 

A 

2 

9,000 

10    6 

I 

^ 

1,608 

Greaham 

24.960 

C 

12 

24,960 

9    0 

4» 

■s 

§ 

1,433 

Q^mgh      

12,800 

A 

10 

1,000 

9    0 

u 

g. 

33 

Macquarie           

2.100 

C 

1 

2,100 

7    6 

£ 

"S 

84 

>• 

10,000 

A 

2 

6,000 

10    6 

o 

100 

„        •.•         ...         ... 

7,472 

A 

2 

8,500 

8    6 

g 

144 

„        ...         ...         ... 

12,262 

A 

1 

12,262 

10    6 

g 

233 

ti        •.• 

280 

C 

1 

280 

9    0 

234 

„        ...         ...         ... 

610 

A 

1 

610 

9    0 

^ 

235 

♦» 
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^Pr<magation. — ^From  seed.  In  the  wanner  coast  districts  of  the  Colony  it 
flourishes  exceedingly.  It  is,  in  fact,  one  of  the  most  rapid  growers  of  our 
eucalypts.  It  is  certainly  one  of  our  timber-trees  which  must  be  considered 
in  any  national  scheme  of  forest  conservation.  I  would  like  to  draw  the 
attention  of  those  who  cultivate  trees  for  ornamental  purposes  to  the  merits 
of  the  tallowwood.  It  springs  up  quickly,  and  has  a  shapely,  umbrageous 
head  of  very  neat  foliage.  It  is  many  years  before  it  begins  to  get  gaunt 
and  show  itself  a  forest  tree.  It  is  a  change  af fcer  the  everlasting  camphors, 
Tri^ianias  (Lophostemon),  Fittosporum^  and  so  forth.  I  have  grown  several 
of  them,  and  nave  been  instrumental  in  getting  others  to  try  them,  and,  I 
belioTe,  they  have  always  given  satisfaction  as  a  well-formed  shade  tree.  I 
do  not  know  of  any  drawback  the  tallowwood  may  possess  for  this  purpose. 

The  Tropical  Atpriculturuty  of  Ceylon,  quoting  an  TJdapussellawa 
correspondent,  says : — ^**  Of  all  Australian  trees  introduced  into  Ceylon,  the 
tree  which  has  grown  bevond  all  compare  is  E,  microcorys.  A  specimen  8 
years  old  was  5  feet  4  inches  in  girth,  and  tall  in  proportion." 
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The  ''Saffron"-or  ''False  Star  Thistle." 

(Kentrophyllum  lanatum^  D.  C.  et  Dub.) 
A  Noxious  Weed  which  is   Spreading. 


By  J.  H.  MAIDEN. 

Other  Vernacular  Namen, — As  people  usually  call  this  "  Star  Thistle,"  I 
have  simply  prefixed  the  word  "false"  for  a  reason  indicated  below. 
Baron  von  Mueller  proposes  the  name  "  Saffron  Thistle  '*  for  it.  It  is,  of 
course,  open  to  the  objection  that  it  has  nothing  to  do  with  saffron  ;  its 
congener  (O.  tinciorius)  is  the  well-known  safflower  of  India,  sometimes  said 
to  be  used  for  adulterating  saffron.  But  in  adopting  the  name  saffron 
thistle,  I  have  taken  into  account  the  fact  that  in  the  illustrated  work  on 
thistles  (by  Baron  von  Mueller),  issued  by  the  kindred  Department  of 
Agriculture  of  another  Colony,  this  name  is  employed,  and  it  w^ould  be  a 
convenience  to  adopt  a  uniform  vernacular  nomenclature  for  the  pest.  But 
whether  the  public  of  these  two  great  Colonies  will  take  the  slightest  notice 
of  these  benevolent  efforts  to  save  confusion,  time  alone  will  tell.  My  own 
opinion  is  that  they  won't,  and  having  started  to  call  it  "  Star  Thistle,"  star 
thistle  it  will  remain  to  the  end  of  time.  It  is  called  "  Chinese  Thistle  " 
in  the  Gunnedah  district,  and  "  Yellow  Chinese  Thistle  "  (to  distinguish  it 
from  the  "  Pink  Chinese  Thistle,"  Centaurea  calcitrapa)  in  the  Grenfell 
district.     But  the  Mongolians  are  not  responsible  for  its  introduction. 

Bofanical  Name, — Kentrophyllum,  kentron,  a  sharp  point,  pht/Ilon,  a  leaf, 
in  allusion  to  the  prickly  leaves ;  Ian atumy  woolly  (referred  to  below). 

Synonym. — Carthamus  Ian  at  us,  Linn.  By  many  authors  at  the  present 
day  (notably  Bentham  and  Hooker,  Oencra  JPlantarum),  Kentrophyllum 
is  included  under  Carthamus,  of  which  the  best  known  species  is  C,  tinctorius, 
the  safflower  of  India. 

Following  is  the  earliest  record  I  can  find  of  the  Saffron  or  False  Star 
Thistle  in  Australia : — "  Woolly  Kentrophyllum  {Kentrophyllum  lanatum, 
D.C.),  a  native  of  the  Mediterranean  coast  ;  a  great  nuisance.  It  is  of 
modern  introduction.  Cattle  and  sheep  do  not  eat  the  plant,  and  its 
extension  becomes  very  rapid,  especially  in  the  north  and  south.  In  1887, 
the  Legislature  passed  an  Act  for  preventing  the  further  spread  of  this 
thistle,  but  which  was  then  erroneously  thought  to  be  the  true  Star  Thistle, 
Centaurea  calcitrapa.  The  further  spread  of  the  true  Star  Thistle  should 
also  be  prevented."  (Schomburgk,  Annual  Report  Botanic  Gardens,  Adelaide, 
1888,  p.  23.) 

The  South  Australian  Act  referred  to  is  No.  4f09,  assented  to  9th 
December,  1887,  and  its  title  is  "  An  Act  for  amending  the  Act  Xo.  26  of 
1862,  and  for  preventing  the  further  spread  of  the  Star  Thistle." 
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Mr.  Albert  Molineux,  General  Secretary  of  the  Agricultaral  Bureau  of 
Sondi  Australia,  says  of  it :  *'  K,  landtum  is  eaten  to  some  extent  by  stock, 
and  it  might  make  ensilage ;  it  is  not  worse  than  Onopordon  acanthium  (true 
Scotch  thistle)."  I  hope,  however,  this  will  not  convey  the  impression  that 
it  is  anything  but  a  real  nuisance . 

'^Star  Thistle  09  Fodder. — Mr.  Magarey,  Narracoorte  Branch,  Agricultural 
Bureau,  S.A.,  noticed  a  query  iu  the  report  of  the  Burra  Branch  in  the 
Journal  for  April  as  to  whether  star  thistles  had  ever  been  utilised  as  food 
for  any  animal,  reported  that  he  had  mown  and  cocked  a  large  quantity 
during  the  dry  weather ;  that  he  had  left  it  in  cock  till  the  rains  came,  when 
the  sheep  took  to  it,  and  have  now  eaten  nearly  all  of  it,  and  which  leads  him 
to  believe  that  it  would  make  excellent  silage.  The  Chairman  stated  that 
from  observations  he  believed  that  the  seed  would  be  very  suitable  for 
poultry."     (^Journal  Bureau  Agric,  S.A.,  i,  61,  July,  1890). 

This  is  a  meritorious  attempt  to  utilise  a  weed-pest,  which,  I  regret,  is 
»  abundant  in  the  sister  colony.  I  would,  however,  recommend  that 
uncompromising  war  be  waged  against  it ;  that  it  be  destroyed  utterly.  In 
cocking  and  carrying  there  is  great  danger  of  the  seeds  flying  about  and 
infecting  clean  land. 

In  Victoria  there  is  in  force  a  lengthy  Act  "  To  consolidate  the  law  relating: 
to  the  Eradication  of  Thistles,"  No.  MCXLV,  10th  July,  1890. .  Clause  3 
gives  a  list  of  the  thistles  and  allied  plants  included  in  its  operation,  but 
Kentrophyllum  lanaium  is  not  included  in  the  list.  It  is,  however,  described 
and  figured  in  the  "  Illustrated  Description  of  Thistles,  &c.,  included  within 
the  Thistle  Act  of  1890"  (Department  of  Agriculture,  Melbourne,  1893), 
80  it  has  presumably  been  proclaimed  a  thistle  under  clause  3  of  "  An  Act  to 
amend  the  Thistle  Act,  1890  "  (No.  1,337,  6th  November,  1893).  Land- 
owners, lessees,  or  occupiers  are,  under  these  Acts,  to  destroy  thistles  under 
a  penalty  not  exceeding  twenty  pounds.    . 

Papular  Description. — ^A  prickly  plant,  growing  in  bushy  masses,  and 
attaining  a  height  of  2  or  3  feet.  The  flowers  are  yellow,  and  are  surrounded 
with  prickly  clasping  leaves  almost  of  the  same  shape  as  those  which  clasp 
the  stem.  The  stem  is  a  little  furrowed  and,  in  this  Colony,  usually  more 
or  less  silvery  in  appearance ;  plants  growing  in  Europe  are  greener.  The 
plant,  particularly  the  upper  portions  of  it,  is  more  or  less  thinly-woolly,  or 
rather  spider- webby.  Perhaps  these  few  notes  will  supplement  the  plate  in 
making  the  identity  of  the  thistle  clear  to  every  farmer. 

Botanical  Description. — A  botanical  description  will  only  be  understood 
hy  botanists,  and  is  perhaps  unnecessary  here.  Those  who  desire  the  original 
description  will  find  it  in  De  Candolle's  Prodromus^  vol.  vi,  p.  610  (1837), 
while  a  botanical  description  in  English  will  be  found  at  page  17  of  Baron 
von  Mueller's  Illustrated  Description  of  Thistles,  Melbourne,  1893. 

In  Moloney's  "  Sketch  of  the  Forestry  of  "West  Africa,"  p.  376, 1  find 
^^ttCarthamus  lanatus,  "Blessed Thistle"  of  the  Parisians,  said  to  possess 
sudorific,  febrifuge  and  anthelmintic  properties,  Merat  et  Sens,  Dictionnaire 
Midicale,  tome  ii.  p.  115.  "Widely  cultivated."  The  last  statement  is 
apparently  taken  from  Oliver's  "Elora  of  Tropical  Africa,"  vol.  iii,  p.  439. 
Why  it  is  "  widely  cultivated  "  I  do  not  know.  It  may  be  that  the  seeds 
jield  oil.  It  is  closely  related  to  the  Safflower  {Garthamus  tinctorius),  but 
contabs  rery  much  less  colouring  matter.  But  I  recommend  Australians 
not  to  attach  the  slightest  commercial  importance  to  the  supposed  medicinal 
or  tinctorial  properties  of  our  wretched  Kentrophyllum. 
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Soio  to  get  rid  of  it. — It  is  an  annual,  and  the  only  way  to  get  rid  of  it 
s  to  cut  it  before  it  comes  into  full  flower,  and  then  bum  it.  Landowners 
ihould  not  be  content  with  cutting  it,  as  the  dried  plant  may  lame  or  other- 
vise  injure  sheep,  &c.,  and  a  few  seeds  may  escape  destruction.  It  is 
nanifest  that  united  action  should  take  place  in  dealing  with  the  pest,  for  if 
;here  be  an  infested  paddock  in  a  district,  the  wind  will  waft  the  seeds  like 
ittle  shuttlecocks  into  the  surrounding  land.  The  pest  is  not  yet  so  pre- 
valent in  this  Colony  as  it  is  in  South  Australia  and  Victoria,  and  it  is  to  be 
loped  that  landowners  will  eradicate  it  on  the  principle  that  *'  a  stitch  in 
:ime  saves  nine." 

Where  found, — This  plant  is  a  native  of  the  Mediterranean  region  (Europe 
ind  Africa,  and  South  West  Asia).  It  has  found  its  way  into  most  temperate 
ind  warm  regions  of  the  world. 

As  regards  this  Colony,  the  Secretary  of  the  Albury  Pastures  and  Stock 
Board  reports :  '*  The  star  thistle  is  all  over  the  district  in  patches." 

Mr.  Forester  Harris  sends  it  from  Gunnedah,  saying :  "  It  grows  ia 
[)ushe8  to  the  height  of  about  3  feet,  with  a  diameter  of  about  5  feet,  and  is 
spreading  rapidly.     On  ground  that  this  bush  covers  no  grass  will  grow.'* 

It  has  also  been  reported  by  Mr.  Forester  Postleth'waite  from  Grenfell, 
md  I  have  received  it  from  other  parts  of  the  Colony. 
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Australiai]  Sandarach. 


Bx  J.  H.  MAIDEN. 


Introductory, — It  is  a  matter  of  common  observation  that  a  number  of 
raw  vegetable  products  of  more  or  less  importance  are  going  to  waste  in 
Anstrjdia,  simply  because  our  people  are  ignorant  of  their  properties  and 
value.  I  can  hardly  cite  a  better  instance  than  that  of  Australian  Sandarach. 
Here  we  have  a  product  absolutely  and  entirely  identical  in  chemical  and 
physical  properties  with  a  well-known  article  in  regular  demand.  The  price 
of  this  article  at  London  auction  sales  is  shown  by  the  figures  I  give  below 
\^Appendis  A],  while  its  cost  in  Sydney  is  very  much  enhanced  ;  and  yet  we 
actually  import  from  Algeria,  via  London,  at  this  high  price,  what  is 
common  enough  in  parts  of  New  South  Wales,  and  to  be  had  for  the 
gathering.  The  trees  from  which  this  resin  (for  Sandarach  is  a  resin), 
exudes  are  the  well-known  Cypress  Pines  of  this  Colony,  some  species  of 
which  are  found  in  the  coast  cUstricts  and  table-lands,  but  they  are  far  more 
largely  developed  in  the  drier  parts  of  the  Colony. 

The  collection  of  Australian  Sandarach  is  one  of  those  minor  industries 
which  could  be  readily  undertaken  by  a  family  of  children.  As  the  resin 
flowed  from  the  Cypress  Pines,  it  could  be  accumulated  in  clean  dust-proof 
tins  until  a  sufficient  quantity  was  obtained  to  be  sold  to  the  local  store- 
keeper, who  would  again  sell  to  the  wholesale  chemist,  or  wholesale  oil  and 
colourman  of  Sydney.  Sandarach  is  usually  graded.  There  would  be  no 
difficulty  in  grading  locally  our  local  product,  while  any  surplus  available 
for  export  could  be  shipped  without  grading  if  found  expedient. 

I  have  no  means  of  getting  at  the  consumption  of  Sandarach  in  this 
Colony,  but  we  ought  to  be  able  to  supply  the  local  demand  and  have  a  good 
surplus  for  export. 

"With  these  introductory  remarks,  I  will  give  some  further  information  in 
regard  to  Sandarach  and  Australian  Sandarach,  based  upon  a  paper  **  On 
Australian  and  Tasmanian  Sandarach,"  written  by  me  and  published  in  the 
Proceedings  of  the  Koyal  Society  of  Tasmania  in  1889.  I  do  hope  that 
educated  men  who  may  read  what  I  have  to  say,  and  whose  inclinations  or 
duties  carry  them  into  districts  where  the  native  Cypress  Pines  grow,  will 
take  the  trouble  to  encourage  settlers  and  others  to  collect  the  product 
referred  to. 

Notes  on  Sandarach, — The  Sandarach  or  gum  juniper  of  commerce  is  the 
product  of  a  Callitria  (quadrhalvis),  which  grows  in  North  Africa.  The 
following  summary  of  its  uses  is  taken  from  Morel  {Pharm.  Journ.  [3]  viii, 
1,024) :  "  According  to  Gublor,  the  Arabs  used  it  as  a  remedy  against  diar- 


Digitized  by 


Google 


302  Australian  Sandarach. 


rhoea,  and  to  lull  pain  in  hsBmorrboids.  The  Chinese  used  one  kind  (01 
sinensis)  as  a  stimulant  in  the  treatment  of  ulcers  (as  promoting  the  growth 
of  flesh),  as  a  deodoriser,  and  to  preserve  clothes  from  the  attacks  of  insects. 
In  Europe  it  is  used  very  little  in  medicine.  It  is  most  frequently  employed 
as  an  ingredient  in  varnish,  to  increase  its  hardness  and  glossiness.  It  is 
used  also  as  a  f umigant,  and  in  powder  (*  pounce ')  to  dust  over  paper  from 
which  the  surface  has  been  scraped,  to  prevent  the  ink  from  running.  It 
rarely  enters  into  the  composition  of  plasters." 

Ordinary  Sandarach  exudes  naturally,  but  the  practice  in  Northern  Africa 
is  to  stimulate  the  flow,  making  incisions  in  the  stem,  particularly  near  the 
base,  and  this  hint  might  be  borne  in  mind  by  our  people. 

When  our  Cypress  Pines  are  wounded,  the  resin  exudes  in  an  almost  colour- 
less, transparent  condition.  It  has  obviously  high  refractive  power,  and  is 
much  like  ordinary  pine  resin  in  taste,  sinell,  and  outward  appearance,  when 
the  latter  is  freshly  exuding.  This  transparent  appearance  is  preserved  for  a 
considerable  time,  the  resin  meantime  darkening  a  little  with  age.  Old  samples 
possess  a  mealy  appearance,  but  this  is  merely  superficial.  The  origin  o! 
this  appearance  has  been  explained  as  follows  in  regard  to  Sandarach^  and 
doubtless  the  simple  explanation  holds  good  here : — "  The  surface  of  the 
tears  appears  to  be  covered  more  or  less  with  powder,  but  this  character  is 
not  to  be  attributed,  as  alleged  by  Herlant  {Etude  sur  les  produits  resineux 
de  lafamille  des  conifer es^  p.  38),  to  the  friction  of  the  fragments  one  against 
another,  but  as  has  been  ascertained  by  a  microscopical  examination  by  Dr. 
Julius  Wiesner  (Die  chemisch-technisch  verwendte  G-ummiarten,  Harze  und 
JBaJzamey  1869,  p.  129),  to  the  unequal  contraction  of  the  resin  while  drying, 
resulting  in  a  mass  of  fissures  that  form,  as  in  the  case  of  several  kinds  of 
copal,  facets  that  gradually  separate  from  the  mass  and  constitute  the 
'powder'  of  many  authors."  (Morel,  op.  cit)  Evidence  against  Herlanfs 
supposition  is  also  found  in  the  fact  that  resins  of  the  Sandarach  class  are 
nearly  white  on  the  trees  after  they  have  been  exuded  some  little  time,  show- 
ing that  the  appearance  is  brought  about  by  exposure  to  the  weather. 

At^siralian  Sandarach. — Australian  Sandarach  burns  readily,  and  on  the 
Snowy  Eiver  (near  the  Yictorian  border)  it  is  often  mixed  with  fat  by  the 
settlers  to  make  candles.  The  aborigines  used  frequently  to  use  it  for  a 
similar  purpose.  Sir  Thomas  Mitchell  {Three  Expeditions^  ii,  37)  says: 
"  Each  carried  a  burning  torch  of  the  resinous  bark  of  the  Callitris,  with  the 
blaze  of  which  these  natives  (Lachlan)  seemed  to  keep  their  dripping  bodies 
warm. 

The  Callitris  resins  soften  slightly,  but  do  not  melt  in  boiling  water,  and 
a  sample  of  commercial  Sandarach  behaves  similarly.  In  the  mouth  they 
feel  gritty  to  the  teeth,  and  in  no  way  different  to  Sandarach.  When  freshly 
exuded  they  are  very  irritating  to  a  cut. 

I  will  reiterate,  at  this  place,  in  order  to  save  time,  that  the  properties  of 
Sandarach  are  shared  by  Australian  Sandarach;  I  do  not  know  in  what 
respect  they  differ,  and  the  one  article  may  be  substituted  for  the  other. 

It  was  a  specimen  of  resin  from  the  Oyster  Bay  Pine  of  Tasmania,  sent  to 
the  Exhibition  of  1851,  which  first  drew  the  attention  of  experts  to  the 
possibilities  of  Australian  Sandarach.  Eor  "the  fine  pale  resin  of  the  Oyster 
Bay  Pine  {Callitris  australis)  from  the  eastern  coast  or  Van  Diemen's  Land" 
and  other  gums  and  resins,  Mr.  J.  Milligan  was  awarded  honorable  mention 
{Jurt/  Reports,  1851  Exhibition,]}.  182). 

1  have  only  alluded  to  naturally  growing  trees,  but  Baron  von  Mueller 
states,  "  Probably  it  would  be  more  profitable  to  devote  sandy  desert  land, 
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which  could  not  be  brought  under  irrigation,  to  the  culture  of  the  Sandarach 
Cypresses  than  to  pastoral  purposes,  but  boring  beetles  must  be  kept  off." 
Of  course  Cypress  rine  timber  is  very  valuable,  as  it  is  ornamental,  and  one 
of  the  best  of  our  timbers  to  resist  white  ants,  but  I  propose  to  confine 
myself  to  the  resin  in  this  paper. 

The  various  kinds  of  Cypress  Fines, — Our  Cypress  Pines  all  belong  to  the 
natural  order  ConifersB  (Cone-bearers),  and  are  therefore  allied  to  the  Pines, 
Pips,  Spruces,  &c.,  of  the  Northern  Hemisphere.  They  belong  to  the  genus 
Gallitris^  which  is  mainly  a  synonym  of  Frenela,  [The  word  Oallitris  is 
from  the  Greek  Kallos,  beautiful,  in  allusion  to  the  appearance  of  the  trees. 
Frm^  is  in  honor  of  M.  Frenel,  a  former  member  of  the  French  Academy.] 

In  the  Australian  Colonies  there  are  twelve  species  of  Oallitris,  and  some 
of  them  have  varieties  more  or  less  marked,  so  that  there  are  a  goodly 
number  of  Australian  Cypress  Pines.  Four  of  the  species  (Boei,  Drummondii, 
Actinostrohus  and  acuminata),  are  confined  to  Western  Australia,  and  have, 
of  course,  but  a  limited  interest  to  us  in  the  eastern  colonies.  0,  ohlonga  is 
only  found  in  Tasmania. 

The  Cypress  Pines  that  are  found  in  New  South  Wales,  and  which  there- 
fore especaaUy  interest  us,  are  seven,  namely : — 

1.  Oallitris  Macleayana,  "  Port  Macquarie  Pine,"  an  elegant  species  now 
often  seen  in  gardens. 

2.  0.  Farlalorei,  "  Mountain  Cypress  Pine."  "  Stringybark  Pine." 
These  two  species  are  closely  allied,  and  are  both  found  in  the  North  Coast 
districts.  They  are  not  as  abundant  nor  do  they  jrield  Sandarach  as  freely 
M  the  other  species. 

3.  O.  verrucosa.  The  "  White  or  Common  Pine;"  often  known  simply 
as  "Pine  "  or  "  Cvpress  Pine,"  but  also  as  "  Mallee  Pine,"  *'Eock  Pine,"  &c. 
WeU  known  under  its  name  of  "  Murray  Pine."  It  is  the  most  widely 
diffused  of  all  the  Cypress  Pines,  being  found  in  every  one  of  the  mainland 
colonies.    It  is  easily  known  by  its  rather  ornamental  warted  cones. 

4.  0,  columellaris.  This  is  usually  known  as  "Cypress  Pine,"  and  it 
attains  a  great  size.  It  appears  to  be  confined  to  the  coast  districts  and 
moderate  elevations  of  Northern  New  South  Wales  and  Southern  Queensland. 

5.  0,  Muelleri,—"'  Baron  Mueller's  Cypress  Pine,"  "Mountain  Pine."  This 
aperies  is  often  very  ornamental.  Its  range  does  not  appear,  at  present,  to 
l)e  very  well  defined.  I  have  collected  it  at  Middle  Harbour,  Port  Jackson, 
and  in  the  Blue  Mountains  (Mount  Victoria).  It  has  been  sent  to  me  from 
the  Ulawarra.    Mr.  Baker  has  collected  it  at  Kylstone  in  the  Mudgee  district. 

6.  0,  cupressiformis. — Perhaps  better  known  by  its  synonym  of  rhomboidea. 
This  pine  I  believe  to  have  been  a  good  deal  confused  (in  New  South  Wales) 
with  the  preceding.  Of  course  the  cones  are  quite  different.  It  is  usually 
eimply  known  as  "Pine"  or  "Cypress  Pine."  It  is  extensively  diffused 
in  the  coastal  districts. 

7.  0.  calcarata. — Better  known  under  its  synonym  of  Frenela  JEndlicheri. 
Everybody  knows  it  under  its  name  of  "  Eed  or  Black  Pine,"  whose  timber 
is  so  largely  used  in  the  western  parts  of  the  Colony  where  white  ants  are 
prevalent.    I  need  not  further  allude  to  the  species  here. 

01  the  above,  0,  verrucosa  and  O.  calcarata  will  be  found  by  far  the  most 
important  from  a  commercial  point  of  view,  but  the  others  all  produce 
excellent  sandarach. 
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Experiments  on  some  Australian  Sandarach  of  varjring  quality 
from  various  species. 

Having  learnt  what  sandarach  is,  and  what  Australian  trees  produce  it, 
the  following  notes  of  observations  and  of  incomplete  experiments  on  definite 
Australian  sandarachs  will  be  interesting.  To  push  the  experiments  further 
than  I  have  done,  would  be  more  of  scientific  than  of  economic  interest. 

My  experiments  tend  to  show  this : — Qiven  similar  circumstances  in  regard 
to  size  and  age  of  tree,  season  of  flow,  climatic  conditions,  &c.,  the  sandarachs 
from  all  the  species  are  precisely  similar  in  chemical  and  physical  properties. 
Conversely  it  follows,  that  if  two  specimens  of  sandarach  are  of  different 
qualities,  the  explanation  is  to  be  found  in  the  circumstances  above 
enumerated.  What  is  the  best  season  to  collect  sandarach  or  to  bleed  trees 
in  a  particular  district,  is  only  to  be  learnt  by  experience,  and  I  think  I  have 
said  enough  to  show  that  it  is  worth  the  trouble  to  try  and  find  out. 

Callitris  verrucosay  E.  Br.  (Syn.  Frenela  roltista^  A.  Cunn). — A  sample  of 
"  Murray  Pine  "  resin  from  Quiedong,  near  Bombala,  has  a  pale  bleached 
appearance,  much  lighter  than  ordinary  sandarach.  Externally  it  has  a  very 
mealy  appearance.  Water  has  no  effect  on  it.  In  rectified  spirit,  it  almost 
wholly  dissolves,  leaving  a  little  whitish  resinoid  substance.  Petroleum 
spirit  dissolves  5  per  cent,  of  a  perfect  colourless  and  transparent  resin. 

Speaking  of  "  Mountain  Cypress  Pine  "  or  "  Desert  Pine  "  ((7.  verrucosa)^ 
the  Catalogue  of  Victorian  Exhibits,  Colonial  and  Indian  Exhibition,  188G, 
states,  "  A  sandarach  in  larger  tears  than  ordinary  sandarach  is  yielded  by 
this  species.  It  yields  it  in  considerable  abundance,  8  or  10  oz.  being 
frequently  found  at  the  foot  of  a  single  tree,  but  although  this  exudeB 
naturally,  the  supply  is  stimulated  by  incisions.'* 

"  It  is  a  transparent,  colourless,  or  pale  yellow  body,  fragrant  and  friable, 
fusing  at  a  moderate  temperature,  and  burning  with  a  larjje  smoky  flame  ; 
very  soluable  in  alcohol  and  the  essential  oils,  and  almost  totally  so  in  ether  ; 
turpentine  at  the  ordinary  temperature  does  not  act  upon  it,  nor  do  the 
drying  oils,  but  it  may  be  made  to  combine  with  these  solvents  by  previous 
fusion."  {Report  on  Indigenous  Vegetable  Substance^  Victorian  Exhibition^ 
1861). 

This  resin  was  used  to  make  firm  the  union  (after  lashing)  of  the  hard- 
wood head  to  the  reed  in  the  making  of  reed-sgears  by  the  aborigines  of 
Victoria.  The  resin  was  called  by  them  Bij-jin-ne.  (Brough  Smyth, 
Aborigines  of  Victoria,  i.  306). 

A  sample  of  New  South  Wales  resin  of  this  species  is  of  a  dark  amber 
colour,  and,  externally,  possesses  the  dulled  appearance  found  on  lumps  of 
amber.  It  is  the  darkest  specimen  of  an  Australian  Sandarach  hitherto 
examined  by  me.  It  almost  wholly  dissolves  in  rectified  spirit,  yielding  a 
bright  yellow  liquid  :  leaving  2*5  per  cent,  of  insoluble  residue.  Petroleum 
spirit  removes  22' 8  per  cent,  of  a  clear  resin  when  the  original  substance  is 
digested  in  it. 

Callitris  verrucosa,  R.  Br.  (Syn. :  C,  Freissii,  Mi(j.  partly). — The  following 
note  by  Dr.  Julius  Morel  (Pharm,  Joum.  [3],  viii,  1025)  in  regard  to  a 
specimen  of  South  Australian  resin,  is  interesting.  "  With  Sandarach  resin 
may  be  connected  another  resinous  substance,  which  was  exhibited  in  the 
Paris  Exhibition  of  1867  from  South  Australia  under  the  name  of  "  Pine 
Gum."  It  is  the  resin  of  Callitris  Preissii,  Miq.  The  product  resembles 
Sandarach,  and  might  become  an  important  article  of  commerce.  .  .  .  Thia 
resinous  substance  occurs  in  the  form  of  slightly  yellowish  tears,  thicker  and 
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longer  than  those  of  ordinary  Sandarach.  In  consequence  of  unequal  con- 
traction it  presents,  like  Sandarach,  numerous  facets :  and,  consequently,  the 
surface  appears  to  be  covered  with  a  white  powder.  In  its  transparency  and 
hardness  the  resin  corresponds  to  Sandarach.  Its  odour  is  very  agreeable 
and  balsamic,  and  the  taste  is  bitter  and  balsamic." 

Calliiris  columellaris,  E.  v.  M.  (Syn. :  Frenela  roJmsta,  A.  Cunn :  var. 
mierocarj)a,  Benth.). — A  sample  of  resin  from  this  species  dissolves  almost 
entirely  in  rectified  spirit,  forming  a  pale  yellow  solution.  The  insoluble 
residue  amounts  to  4*6  per  cent.  Petroleum  spirit,  when  digested  on  the 
resin,  removes  no  less  than  35*8  per  cent,  of  a  transparent,  colourless  resin. 
This  is  a  remarkable  percentage,  and  it  would  be  interesting  to  enquire 
whether  Australian  Sandarach  becomes  increasingly  soluble  in  that  mens- 
truum by  age.  An  ordinary  sample  of  commercial  Sandarach  yielded  89  per 
cent,  to  petroleum  spirit. 

CaHHris  cupressiformiSy  Vent. :  "  The  Oyster  Bay  Pine  of  Tasmania," 
partly. — This  is  the  pine  already  referred  to,  and  a  brief  account  of  the 
resin  has  been  copied  into  many  of  the  text- books.  I  have  collected  resin  of 
this  species  from  Port  Jackson,  clear  and  transparent  as  water.  It  turns 
pale  amber  coloured  if  placed  in  a  bottle,  but  its  brilliancy  shows  no  sign  of 
diminution  in  that  time.  The  Sydney  trees  readily  exude  their  resin  on 
slightly  wounding,  and  the  same  remarks  apply  to  the  Tasmanian. 

Callitris  calcarata^  R.  Br.  (Syn.  :  Frenela  Endlicheriy  Parlat). — A  sample 
of  Bed  Pine  resin  from  the  Lachlan  Eiver  has  freshly  exuded,  and  has  the 
colour  and  appearance  of  best  selected  Sandarach.  Rectified  spirit  nearly 
wholly  dissolves  it,  forming  a  beautifully  clear  slightly-yellowish  liquid,  with 
rs  per  cent,  of  residue.  Petroleum  spirit  extracts  22"1  per  cent,  of  an 
apparently  perfectly  colourless  and  transparent  resin. 


APPENDIX  A. 

Oum  Sandarach, 

London,  llth  Maj,  1892.— The  market  is  very  dull.  At  auction  sale  last  Thursday  a 
few  packages  sold,  without  reserve,  at  59s.  6d.  to  61s.  for  fair  palish  gum. 

Loudon.  16th  September,  1893. — Sold  cheaply  to-day  at  a  decline  of  about  Ss.  to  4b.  for 
a  parcel  of  13  casks,  offered  without  reserve ;  it  brought  from  728.  to  748.  per  owt. 

London,  14th  Oct.,  1893. — A  parcel  of  12  caska  sold  cheaply,  without  reserve,  at  65s. 
per  cwt. ;  one  lot  realising  Is.  more. 

London,  25th  Nov.,  1 893.— Nineteen  casks  sold  very  cheaply  to-day  j  ordinary  dirty  and 
dusty  at  488.  6d.,  medium  quality  at  from  648.,  rising  to  698.  per  cwt. 

London,  3rd  March,  1894.— Seven  casks,  moitly  oil  damaged,  sold,  without  reserve,  with 
iiur  competition,  at  41s.  to  568.  per  cwt. 

.  The  latest  London  quotation  of  a  wholesale  London  firm  is  125i.  per  cwt 
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Botanical  Notes. 


Fruit  op  Cryptocarya  Meissneri  (P.  v.  M.) 

'he  fruit  of  this  tree  was  hitherto  unknown  to  science  until  Mr.  Forester 
Irown,  of  Port  Macquarie,  recently  sent  it  to  the  Department.  The  fruits 
or  fruiting  perianths)  are  ovoid,  usually  pointed  at  both  ends,  and  up  to 
iireequarters  of  an  inch  long. 


^  New  Locality  for  Cryptocarya  Patentinervis 

(P.  V  M.) 

■his  small  tree,  only  known  from  the  Hastings  to  the  Tweed  Eirers,  has 
een  sent  from  as  far  south  as  the  Upper  Williams  River,  county  of 
Gloucester.  Mr.  Forester  Rudder,  who  sent  it,  describes  his  plant  as  3U  feet 
igh,  and  with  a  trunk  3"  inches  in  diameter. 


^  New  Locality  for  Prostanthera  Empetrifolia 

(R.  Br.) 

Ie.  AuoiiSTirs  RiJDDEB  has  also  sent  to  the  Department  a  specimen  of 
^rostanthera  empetrifolia^  from  Booral.  The  leaves  of  his  specimen  are 
lostly  an  inch  long,  the  usual  length  being  about  half-an-inch,  but  the  find 
I  chiefly  interesting  from  the  fact  that  the  plant  was  not  previously  recorded 
:om  the  northern  districts.  It  was  hitherto  known  from  Port  Jackson  and 
le  Blue  Mountains.  We  have  a  great  deal  to  learn  yet  of  the  range  of  our 
ative  plants. 


An  Indigenous  Plant  {Hydrocotyle  asiatica,  Linn.) 
possessing  Medicinal  Properties. 

Hydrocotyle  aaiatica  is  a  creeping  plant  with  roundish  or  kidney  shaped,, 
rifi^ht  green  leaves,  and  inconspicuous  flowers.  One  at  least  of  its  congeners 
H.  laxijlora),  has  an  abominable  faecal  smell,  and  is  ironically  known  as 

Native  Mignonette.*'  H.  anatica  is  found  in  moist  places  in  many  parts 
i  the  Colony.  In  the  coast  districts,  and  particularly  near  the  northern 
[vers  and  table-lands  where  there  is  rich  soil,  it  grows  in  the  greatest  pro- 
ision,  covering  the  ground  for  large  areas  with  a  carpet  of  bright  green.  It 
1  also  found  in  New  Zealand,  the  Pacific  Islands,  and  tropical  and  sub-tropi- 
il  Asia,  Africa,  and  America.    It  belongs  to  the  natural  order  Umbellifera. 
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Mr.  Q-.  M.  M'Keown,  Manager  of  the  Experimental  Farm  at  Wollongbar, 
Bichmond  Biver,  recently  sent  this  plant  to  the  Department,  stating  that  it 
is  "  credited  locally  as  valuable  when  applied  to  wounds  ox  sores  in  the  form 
of  a  salye  or  poultice." 

This  is  the  first  occasion  on  which  I  have  heard  of  it  being  put  to  use  in 
New  South  Wales,  but  it  is  a  well-known  remedy  in  India,  having  been  in 
use  amongst  the  natives  for  many  centuries.  It  is  officinal  in  the  Pharma- 
copoeia of  India  (Waring,  1868,  p.  107).  From  that  work  the  following 
particulars  are  obtained : — 

Official  part. — The  leaves.  In  the  fresh  state  they  have  little  or  no  smell,  hut  when 
braised  they  exhale  a  pecoliar  aromatic  odour ;  taste  pungent,  hitter  and  disagreeable. 

Active  principle. — A  pale-ooloured,  pungent,  bitter  volatile  oil,  named  vellarine.  The 
dried  leaves  are  nob  distinguished  by  any  remarkable  odour  or  taste. 

Propertiet. — Alterative  tonic ;  locally  applied,  stimulant. 

Therapeutic  utee. — In  ansBsthetic  leprosy  good  results  have  followed  its  use,  but  it 
possesses  no  claim  to  the  character  of  a  specino  attributed  to  it  by  some.  It  has  been 
found  more  useful  in  secondary  or  constitutional  syphilis,  especially  in  those  cases  where 
the  skin  and  subjacent  cellular  tissue  are  principally  affected.  In  non-specific  ulcerations, 
and  in  skin  diseases,  it  is  of  value  both  as  an  internal  and  as  a  local  remedy. 

PreparcUions. — ^Powd»b  of  Htdbooottle.  Take  of  freshly  gathered  hydroootyle  leaves 
a  sufficiency ;  remove  the  stalks,  and  dry  thoroughly  by  exposure  to  the  open  air  in  the 
shade  at  a  moderate  temperature  ;  when  thoroughly  dry,  reduce  to  fine  powder,  and  trans- 
fer to  well  stoppered  bottles.  [Thirty  pounds  of  the  fresh  leaves  prepared  in  this  manner, 
jield  between  3  lb.  and  4  lb.  of  the  powder,  which  is  of  a  pale-groen  colour,  and  slight  but 
pleasant  aroma.  Solar  and  a  high  artificial  heat  are  objectionable,  as  they  cause  the  dissipa- 
tion of  the  volatile  oil,  on  which  the  activity  of*  the  leaves  depends]. 

Dose. — From  5  to  8  grains  daily.  Sprinkled  on  alcerated  surfaces,  it  stimulates  them  to 
healthy  action. 

Htdsogottlie  Poitltios. — ^Take  of  fresh  leaves  of  hydroootyle  a  sufficiency ;  hmise  and 
moisten  with  cold  water. 
A  valuable  stimulant  application  to  various  forms  of  ulceration. 

The  Fharmacographia  indica,  ii,  107  (1891),  confirms  the  above  estimate 
of  the  therapeutic  value  of  the  drug,  and  also  states  that  it  is  so  abundant  in 
the  Mauritius  that  it  serves  as  forage  for  cattle,  whose  milk  it  improves ;  it 
is  also  greedily  eaten  by  pigs  and  other  domestic  animals.  It  is  the  more 
desirable  to  draw  attention  to  an  indigenous  medicinal  plant,  as  we  have  so 
few  that,  in  the  present  state  of  our  knowledge,  possess  undoubtedly  valuable 
properties.  In  the  bush  it  will  be  most  convenient  to  employ  tho  plant  in 
the  manner  and  for  the  uses  indicated  in  Mr.  M'Keown's  note. 


The  Barntaed  Grass  (Paniciim  crus-gaUiy  Linn.). 

WiTHW  the  last  few  months  this  one  grass  has  been  perhaps  as  frequently 
Bent  to  the  Department  as  all  other  grasses  put  together.  It  has  been  sent 
from  Goulbum,  Kanimbla  Valley,  Carcoar,  Forbes,  Dripstone  (somewhere 
out  west,  but  I  don't  know  exactly  where),  Parkes,  Armidale,  idbury,  and 
other  localities  of  which  I  have  kept  no  record. 

It  may  also  be  found  in  almost  every  suburb  of  Sydney,  usually  at  the 
e^es  of  roads  which  have  not  been  kerbed  and  guttered,  generally  m  damp 
places,  and  sometimes  actually  growing  in  water.  It  often  appears  in  freshly 
broken  up  land,  rubbish  heaps,  Ac. 
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Although  a  recent  introduction  into  many  of  the  localities  in  which  it  is 
now  found,  it  is  a  real  Australian  native,  although  it  is  also  found  in  many- 
parts  of  the  world. 

So  that  it  is  by  no  means  confined  to  the  coast  districts.  What  is  the 
explanation  of  its  appearance  in  so  many  places  during  the  same  season  can 
perhaps  only  be  guessed  at,  and  it  really  does  not  very  much  matter.  It 
may  have  been  distributed  in  seed  sent  by  a  Sydney  house. 

All  who  express  any  opinion  in  regard  to  it  are  loud  in  its  praises  as  a 
nutritious  grass,  which  produces  an  enormous  quantity  of  feed.  It  seeds 
sometimes  at  a  foot  high,  but  usually  it  is  a  much  larger  plant,  attaining  a 
height  of  6  feet  and  even  more.  A  figure  of  the  grass  will  be  found  in  the 
Gazette  fur  April,  1891. 

The  late  Dr.  Greorge  Vascy,  in  "  The  Agricultural  Grasses  of  the  United 
States,"  says  of  the  Barnyard  Grass : — "In  the  northern  states  it  is  esteemed 
as  a  rough  coarse  weed ;  in  the  south  it  is  often  utilised  and  considered  a 
very  useful  grass."  He  quotes  Dr.  Charles  Mohe,  of  Mobile,  Alabama,  who 
says : — **  It  grows  luxuriantly,  particularly  in  the  lowlands  of  the  coast,  is 
greedily  eaten  by  horses  and  cattle,  and  makes  a  hay  of  good  quality.  It 
is  justly  regarded  as  an  excellent  grass,  particularly  before  it  ripens  its  seed, 
as  in  the  latter  stages  of  its  growth  the  long  and  stiff  awns  of  its  spikes  tend 
to  make  it  somewhat  unpalatable."  He  also  quotes  Professor  rhares,  of 
Mississippi,  who  says  : — "  In  Louisiana,  Mississippi,  and  some  other  states  it 
is  mowed  annually.  Some  farmers  assure  me  that  they  harvest  four  or  five 
tons  of  hay  per  acre.  It  may  be  cut  twice  each  season  by  making  the  first 
mowing  as  soon  as  it  begins  to  blooifr.  I  know  no  one  who  plants  it ;  but  it 
annually  re-seeds  the  ground  and  requires  no  cultivation  or  other  care,  save 
protection  from  live  stock  and  the  labour  of  harvesting.  Being  a  coarse 
grass,  with  long  leaves  and  large  succulent  stems,  it  requires  care  to  make 
into  hay.  In  one  county  in  Mississippi,  hundreds  of  acres  are  annually 
mowed  on  single  farms.  Cows  and  horses  are  very  fond  of  it  whether  green 
or  dry.  Farmers  who  have  tested  it  most  thoroughly  for  many  years  prefer 
it  to  the  best  corn  fodder." 

Here  is  a  Canadian  opinion  of  it.  **  A  tall  coarse  grass  producing  a  great 
quantity  of  succulent  feed,  which  is  highly  relished  by  stock.  It  arrows  in 
low  land  and  around  dwellings  throughout  the  country.  In  the  early  stages 
of  growth  it  is  excellent  and  nutritious  feed ;  but  as  it  reaches  maturity,  in 
common  with  most  grasses,  deteriorates  rapidly,  indeed  Bomewhat  more 
rapidly  than  any  other."  (Fletcher,  Bulletin  No.  19,  Central  Experimental 
Farm,  "Ottatca.) 

Mr.  Fletcher  also  gives  an  analysis  of  a  Canadian  specimen  of  this  grass. 
The  sample  selected  was  in  flower.   Following  is  its  percentage  composition : — 


In  freeh  or  green 
substance. 


Calculated  to  wat«r 
free  substance. 


Water     

Ash  

Protein  (albuminoids) 

Fibre       

Nitrogen  free  extract  (carbo-hydrates) 
Ether  extract  (fat)        


10000 
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It  will  be  interesting  to  compare  those  analyses  with  those  of  three  samples 
of  grass  of  American  growth,  as  quoted  in  Dr.  Vasey's  work. 


Id  fresh 

or  green  substance. 

Calculated  to  water  free 
substance. 

1. 

2. 

3. 

1. 

2. 

3. 

Water* 

14-80 

14-30 

14-80 

Ash          

5fl8 

13-87 

1013 

*6  98 

i'6-u7 

11-82 

Albuminoids        

6-66 

3-42 

1080 

7-77 

3-99 

12-60 

Fibre       

2478 

26-68 

21-69 

2891 

31-13 

25-32 

nitrogen  free  extract     

46-44 

40-08 

40-95 

54-19 

4«l-77 

47  77 

Pat          

1-84 

1-75 

213 

215 

204 

2-49 

10000 

10000 

IOjOO 

100  00 

100-00 

100-00 

*  These  samples  were,  of  course,  very  much  drier  than  the  Canadian  sample. 

The  percentages  of  total  nitrogen,  or  non-albuminoids,  and  of  nitrogen  as 
non-albuminoid  substances,  are  also  given,  and  at  page  139  an  analysis  by 
Wolff  of  the  ash  of  this  grass  is  given,  but  it  will  be  sufficient  to  quote  where 
they  are  to  be  found.  The  other  analyses  quoted  by  Dr.  Vasey  are  by 
Clifiord  Eichardson. 

Speaking  generally,  it  may  therefore  be  said  that  the  grass  arrives  at  its 
greatest  perfection  in  moist  warm  localties  ;  in  colder  climes  it  gives  less 
satisfaction.  I  have  shown  that  it  will  grow  in  many  parts  of  our  Colony, 
and  I  would  recommend  farmers  to  give  every  encourauement  to  it  for  horse 
and  cattle  feed.  It  is  too  coarse  for  sheep.  An  advantage  of  it  is  the  free- 
dom with  which  it  seeds. 
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Apple  Culture. 

By  albert  H.  BENSON, 
Fruit  Expert. 


CHAPTEE  I. 


Origin  of  the  Apple. 

the  numerous  cultivated  varieties  of  the  apple  have  been  originally 
red  by  cross-fertilization  and  natural  selection  from  the  Wild  CJab  of 
3pe — the  Pyrus  Malus  of  LinnsDus — which  is  found  growing  wild  over 
he  temperate  regions  of  Europe  and  Western  Asia,  and  is  probably 
jenous  in  England.  We  have  do  definite  knowledge  when  the  first 
•ovement  from  the  wild  state  occurred,  but  that  the  fruit  is  of  very 
t  antiquity  we  have  every  reason  to  believe,  as  it  is  mentioned  by 
ler,  and  is  several  times  referred  to  by  Roman  writers.  Many  varieties 
>  known  to  the  Eomans,  and  the  fruit  was  held  in  high  esteem  by  them, 
dee^  the  Wild  Crab  of  Europe,  several  other  species  of  Wild  Crabs  are 
vn,  of  which  one  at  least — the  Siberian  Crab  {Frunus  pruni folia) — has 

introduced  into  our  orchards ;  but  they  are  of  no  importance  when 
jared  with  the  Fyrus  Malus,  The  apple  is  undoubtedly  the  king  of  all 
•ruits  of  the  temperate  regions,  and  is  more  widely  distributed  and  more 
ersally  used  thdn  any  other  cultivated  fruit. 


Uses  of  the  Apple. 

nlike  most  other  fruits,  the  apple  is  looked  upon  more  as  a  necessary 
le  of  everyday  use  than  as  a  mere  fruit,  and  this  is  mainly  on  account 
le  many  and  varied  uses  to  which  it  may  be  put.  It  is  either  used  fresh 
essert,  or  it  may  be  cooked  in  many  different  ways.  It  may  also  be  dried 
packed  so  that  it  will  keep  for  years  without  deterioration,  and  may  be 
to  any  part  of  the  world.  It  makes  an  excellent  jelly ;  in  fact,  a  large 
ortion  of  the  fruit  jellies  of  commerce  consist  mainly  of  apple  jelly 
ured  and  coloured  with  the  fruit  it  is  wished  to  represent.  In  the 
;ed  States  a  common,  excellent,  and  wholesome  article  of  food,  termed 
9  butter,  is  made  by  stewing  pared  and  sliced  sweet  apples  in  new  cider, 

le  expressed  and  fermented  juice  of  the  apple  forms  cider,  and  from 

cider  a  very  good  and  wholesome  vinegar  can  be  made.     Apples  also 

p  largely  into  the  manufacture  of  many  sauces  and  chutneys,  and  when 

ed,  or  if  thoroughly  ripened  and  used  fresh,  they  are  a  wholesome  and 
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nutritioas  article  of  food,  as  will  be  seen  by  reference  to  the  following 
analjeiB  of  the  whole  fruit  by  the  late  Professor  Church : — 

Water 83-00 

Albamen ...  0*40 

Sugar 6-80 

Malic  add       1*00 

Pectose,  piotiny  and  gtiin      6*20 

CelluloM          3'20 

A«h       040 

Total    ...         ...        ...  100-00 

The  qnaliiy  of  the  apple  determines  its  use.  Thus  apples  for  dessert 
should  be  of  medium  size  and  possess  high  flavour  and  quality ;  for  cooking, 
howerer,  a  large,  well-flavoured  sub-acid  fruit  of  medium  texture  is  preferred, 
and  in  this  Colony  it  is  also  necessary  that  a  good  cooking-apple,  to  be 
readily  saleable,  must  have  a  green  or  greenish-yellow  skin — though  this  is 
due  to  the  ignorance  of  the  buyers  in  not  knowing  the  requirements  that  it 
is  necessary  for  an  apple  to  possess  in  order  to  render  it  a  good  cooker.  The 
colour  of  the  skin  has  nothing  whatever  to  do  with  the  Quality  of  the  fruit, 
some  of  the  very  best  cooking  varieties  being  of  a  very  nigh  colour,  and  the 
finest  dessert  apple  in  the  world,  the  Green  Newtown  Pippin,  as  grown  in 
the  north-eitst^m  States  of  America,  is,  as  its  name  implies,  a  green  apple. 
For  cider,  a  soft-fleshed,  juicy  apple,  having  a  sweet  or  somewhat  acid,  rough 
or  bitter-sweet,  though  dense,  juice  is  required. 

For  apple  butter,  a  soft,  sweet  apple  is  best ;  and  for  drying,  a  large  apple, 
having  a  firm,  white  flesh  that  will  cook  well,  is  preferable. 

Districts  for  the  Apple. 

There  is  no  part  of  New  South  Wales  where  the  cultivation  of  the  apple 
is  not  possible,  though  in  some  districts  it  is  never  likely  to  become  profitable. 
If  care  is  exercised  in  the  selection  of  varieties,  apples  can  be  grown  in  the 
almost  tropical  northern  rivers  district,  and  also  in  the  hottest  and  driest 
parts  of  the  interior  with  proper  care,  the  selection  of  suitable  varieties,  and 
the  judicious  use  of  water  for  irrigating ;  but  it  is  mainly  to  the  colder  parts 
of  the  Colony — ^the  different  elevated  table-lands — that  we  must  look  when 
we  want  to  produce  the  best  fruit. 

The  apple  is  essentially  a  fruit  of  the  temperate  regions,  and  in  order  to 
produce  fruit  of  the  finest  quality  it  is  necessary  for  the  trees  to  undergo  a 
winter  rest  in  as  nearly  a  dormant  condition  as  possible,  and  it  is  this  failure 
to  obtain  the  necessary  rest  that  renders  the  warmer  coast  districts  of  the 
Colony  unsuitable  for  growing  the  finer  Tarieties  of  long-keeping  apples,  or 
of  producing  an  apple  equal  in  flavour  and  texture  and  having  as  good 
keeping  qualities  as  the  same  variety  grown  in  a  district  where  the  tree 
undergoes  a  good  rest,  even  though  during  the  summer  the  temperature  may 
be  higher  than  that  experienced  in  the  coastal  and  more  humid  districts. 
The  coastal  districts,  except  the  most  northern,  are  however,  well  adapted  for 
growing  early  and  mid-season  varieties,  both  for  dessert  and  cooking,  tor  local 
consumption,  as  the  fruit  is  disposed  of,  in  a  great  measure,  before  the 
fruit  of  the  colder  districts  is  ready  for  market,  thus  the  two  districts  do  not 
clash.  The  apple  thrives  remarkably  in  the  coast  districts,  the  tree-growth 
being  very  rapid,  and  the  trees  bearing  early  and  heavily.  This  is  essentially 
the  case  with  apples  of  local  origin,  which  are  thoroughly  adapted  to  local 
conditions,  but  many  apples  of  foreign  extraction  do  very  well,  and  have 
become  perfectly  naturalised. 
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It  is  a  very  difficult  matter  to  say  where  the  best  apples  are  grown  in 
this  Colony,  as  the  districts  that  produce  really  good  apples  are  numerous 
and  widely  separated  from  each  other,  and  they  are  also  very  dissimilar  in 
the  character  and  quality  of  their  soil ;  and  again,  certain  districts  produce 
certain  kinds  of  apples  to  greater  perfection  than  others.  I  have,  however, 
received  apples  equal  to  anything  produced  either  in  the  old  or  new  world 
Erom  the  following  districts : — New  England,  Orange,  Molong,  Bathurst, 
Goulbum,  Breadalbane,  Crookwell,  Monaro,  Tass,  Moss  Vale,  Tumberumba, 
several  parts  of  the  Blue  Mountains,  and  some  splendid  fruit  from  other 
and  warmer  districts,  such  as  Tumut,  Inverell,  Albury,  Deniliquin,  Wagga 
Wagga,  Narrandera,  Bega.  and  from  several  parts  of  the  counties  of 
Cumberland,  Camden,  and  Northumberland,  so  that  it  is  easily  seen  that  the 
profitable  range  of  the  apple  is  a  very  wide  one  in  this  Colony,  and  yet, 
instead  of  producing  enough  to  supply  our  own  wants,  we  are  largely 
dependent  on  Tasmania  for  our  supply  of  late-keeping  varieties. 

Soils  for  the  Apple. 

Although  the  apple  will  grow  in  almost  any  kind  of  soil,  provided  it 
possesses  sufficient  natural  drainage,  the  best  soil  for  the  apple  is  a  soft 
sandy  loam  of  good  depth,  having  a  subsoil  of  clay,  marl,  loam,  shale,  or 
rock,  but  not  gravel,  and  possessing  good  natural  drainage,  stagnant  water 
round  the  roots  of  the  trees  rapidly  proving  fatal.  The  apple  does  not 
require  too  rich  a  soil,  if  quality  and  keeping  properties  are  a  consideration, 
and  it  will  often  thrive  and  produce  heavy  crops  of  good  fruit  on  soils  that 
are  too  poor  to  produce  any  other  fruit  to  perfection,  or  to  grow  any  farm 
crop  profitably.  No  fruit  makes  a  smaller  call  on  the  soil  than  the  apple, 
as  will  be  seen  by  reference  to  the  following  analysis  of  the  ash  of  the  fruit 
and  of  the  tree,  which  I  have  obtained  from  Professor  Wickson's  work  on 
"  Calif omian  Fruits,  and  how  to  grow  them  " : — 

Apple  Fruit.  Apple-tree. 

Potash 85-68  1924 

Soda        26-09  045 

Magnesia            8*75  7*46 

Lime       4  08  63*60 

Iron        1-40  007 

Phosphoric  acid            ...  13-59  4-90 

Sulphuric  acid 6-09  8*29 

Silicic  acid         ...         ...                  4*82  2*06 

The  total  amount  of  ash  in  1,000  lb.  of  fruit  is  2*2  lb.,  and  contains: — 
Potash  (Kj  o),  -80  lb. 
Phosphoric  acid  (P,  O5),  '30  lb. 
Nitrogen  (N), -60  lb. 

In  a  crop  of  20,000  lb.  the  following  are  the  amounts  of  each  of  these 
substances  extracted  from  the  soil,  which  must  be  replaced  by  manuring  if 
the  soil  requires  it : — 

K3  O  — 16  lb.,  supplied  by  32  lb.  of  sulphate  of  potash,  containing  50 
per  cent,  of  Kj  o. 

Pa  Oft  —  6  lb.,  supplied  by  33  lb.  of  superphosphate,  containing  18  per 
cent,  of  P2  Os. 

N  — 12  lb.,  supplied  by  60  lb.  of  sulphate  of  ammonia,  containing 
20  per  cent,  of  N. 
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Propagation  of  the  Apple. 

The  apple  is  easily  propagated,  either  from  seed,  by  budding  or  grafting 
tiie  desir^  variety  on  to  a  suitable  stock,  or  by  means  of  cuttings  or  layers, 
though  the  latter  methods  are  seldom  resorted  to.  Propagation  from  the 
seed  is  entirely  chance  work,  and  is  a  very  uncertain  method  of  obtaining 
varieties  true  to  the  parent  stock,  on  account  of  the  prevalence  of  cross- 
fertilization ;  but  it  IS  by  means  of  the  seeds  of  apples  that  have  been 
purposely  or  accidentally  crossed  that  we  obtain  new  vaneties.  The  methods 
of  propagation  most  commonly  employed  are  root-grafting  and  budding, 
and  these  methods  I  will  now  describe  in  detail  under  the  heading  of 

Stocks. 

There  are  several  stocks  for  the  apple : — 

1st.  The  Seedling  Apple  Stock, — This  stock  is  used  almost  universally 
in  England  when  standard  trees  are  required.  The  seeds  chosen  are  of 
strong  and  rapid  growing  varieties,  and  the  stocks,  when  large  enough,  are 
worked  over  either  by  budding  or  grafting  into  the  varieties  that  it  is 
desired  to  propagate.  The  seedliog  stock,  although  it  is  a  strong-growing 
stock,  and  makes  the  finest  root  system,  is,  however,  not  much  used  in  this 
Colony  on  account  of  its  tendency  to  blight  (woolly  aphis),  but,  occasionally, 
the  seeds  of  blight-resistant  varieties  are  planted  tor  stocks,  and  answer 
very  well. 

2nd.  The  Wild  Crab  Stock. — This  stock  is  not  used  in  this  Colony,  and 
may,  therefore,  be  left  out  of  the  question. 

3rd.  Dwarfing  Stocks. — Two  stocks  are  used  for  dwarfing — the  English 
Paradise  or  JDoucin,  and  the  true  or  French  Paradise,  the  latter  being  the 
better  stock.  Both  these  stocks  are  very  susceptible  to  the  attack  of  the 
woolly  aphis,  and,  in  consequence,  they  should  never  by  any  chance  be 
placed  below  the  surface  of  the  ground,  as  they  throw  out  roots  readily,  and 
these  roots  will  very  quickly  become  infested  with  blight.  Dwarfing  stocks 
should  always  be  used  in  conjunction  with  blight-resistant  stocks — never  alone. 

4th.  Blight-resistant  Stocks. — By  blight-resistant  stocks  I  mean  a  stock 
the  roote  of  which  are  not  attacked,  or  only  slightly  attacked,  by  the  woolly 
aphis,  so  that  when  fighting  this  great  pest  the  orchardist  need  not  have  to 
trouble  about  the  roots  of  his  trees,  but  can  confine  his  attention  to  the 
parts  of  the  tree  aboveground.  By  .experience  it  has  been  found  that 
certain  varieties  of  apples  are  very  little  affected  by  the  woolly  aphis  under 
any  conditions,  and  advantage  has  been  taken  of  this  knowledge  to  use  these 
varieties  for  stocks,  so  as  to  minimise  as  far  as  possible  the  evil  effects  of 
the  disease.  Of  these  blight-resistant  varieties  two  are  commonly  used  for 
stocks — one,  the  Northern  Spy,  an  American  apple  of  a  strong  very  upright 
habit  of  growth,  and  having  a  very  fibrous  root ;  the  other,  the  Winter 
liajetin,  a  vigorous  but  more  spreading  tree,  having  long  spreading  roots. 
The  Northern  Spy  root  is  often  unsuitable  for  light  sandy  soils,  being  too 
fibrous,  and  not  having  a  sufficiently  firm  hold  of  the  ground,  so  that  the 
trees  are  apt  to  be  blown  down  by  a  heavy  wind.  In  such  soils  the  Winter 
M^etin  root  is  preferable. 

The  usual  method  of  propagating  blight-proof  stocks  is  as  follows : — ^A 
small  piece  of  the  root  oi  a  blight-resistant  apple,  from  three  to  four  inches 
long  and  of  the  thickness  of  a  lead  pencil  or  larger,  is  obtained,  and  on  to  this 
root  a  graft  of  a  blight-resistant  apple  is  worked.    The  root  and  graft  should 
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ilg.  1.— 1.  The  root,  showing  sloping  cut  at  A,  and 
the  tongue  at  B.  2,  The  soion,  showing  sloping 
cut  at  J,  and  the  tongue  at  B.  3.  The  union  of 
scion  and  stock  ready  for  waxing. 


be  of  as  nearly  the  same  size  as 
possible,  or  the  root  if  anything 
toger  than  the  graft  when  the 
method  employed  is  that  of  the 
root-splice  graft. 

When,    however,   the    graft    is 
larger  than  the  root,  or  when  theit 


Fig.  2.— The  Root       Fig.  8.— The  Sdon 


Fig.  4  -«oian,  with  Root  in  position. 


Fig.  5.—^ 


The  sdon.  a.  The  sloping  cut 
tongue,  c.  Shows  thickness  of  tongue, 
stock,     d.  The  sic   " 


6.  The 
B.  The 
cut  in  the  stock,  e.  The 
tonguo.  /.  Shows  thickness  of  stock  from  the  cut 
or  tongue.  C.  The  scion  inserted,  and  ready  for 
vraxing. 


are  a  number  of  small  roots  avail 
able,  then  the  method  employed  i 
that  of  the  root-side  graft,  or  roo 
help  as  it  may  be  termed. 

Whichever  of  these  methods  i 
employed  the  grafts  arecaref  ally  tie< 
with  rafia  or  other  tying  material 
but  not  waxed,  and  are  then  plant© 
out  in  the  nursery  row,  where  the] 
are  carefully  attended  to,  only  on< 
bud  of  the  graft  being  allowed  t( 
develop.  The  following  winter  o: 
early  spring  they  are  worked  ovei 
into  the  variety  that  it  is  desired  t( 
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propagate  bj  means  of  grafting — this  lame  by  the  ordinary  splice  or  whip- 
grait,  the  graft  being  firmly  tied  and  waxed.  You  have  thus  a  doubly  worked 
tree,  of  which  the  roots  and  lower  part  of  the  trunk  are  blight-resistant,  and 
only  the  top  is  liable  to  blight.  When  it  is  desired  to  dwarf  the  trees,  the 
Paradise  stock  is  used,  and  in  this  case  the  stocks  are  first  worked  as 
described,  but  instead  of  working  the  desired  variety  direct  on  to  the  blight- 
resistant  stock,  a  paradise  graft  is  first  worked  on,  and  the  year  following 
the  variety  that  it  is  wished  to  propagate  is  worked  on  to  the  paradise  wood. 
You  have  thus  a  tree  that  has  been  worked  three  times— first,  blight-resistant 
wood  is  worked  on  to  a  blight-resistant  root;  second,  paradise  wood  is 
worked  on  to  the  blight-resistant  wood  ;  and,  thirdly,  the  desired  variety  is 
worked  on  to  the  paradise.  Budding  may  be  employed  in  all  cases  in  the 
place  of  grafting  if  desired,  except  in  that  of  the  first  working — the  blight- 
resistant  wood  on  to  blight-resistant  root,  when  grafting  only  can  be 
done.  !Full  particulars  of  all  the  difierent  methods  of  grafting  as  applicable 
to  different  sized  stocks  will  be  found  by  referring  to  the  article  on  grafting 
which  appeared  in  the  September  number  of  the  Gazette  for  1892. 

Other  stocks  in  addition  to  those  mentioned  have  been  used  for  the  apple, 
but  they  are  not  of  sufficient  importance  to  take  note  of,  and  should  never 
be  used,  for  though  the  trees  may  grow,  they  will  never  thrive  equally  as 
well  as  those  on  the  stocks  that  I  have  described. 

Selection  of  Site. 

In  Older  to  obtain  the  best  results  from  the  apple  orchard  it  will  always 
pay  to  select  the  most  suitable  situation  that  is  obtainable,  for  though  the 
apple  will  grow  almost  anywhere,  yet  under  certain  conditions  it  will  do 
much  better  than  under  others  not  so  favourable — generally  speaking,  a  gentle 
slope  to  the  north.  North-east  or  north  is  to  be  preferred.  Too  steep  a 
slope  is  not  desirable,  as  the  ground  is  apt  to  wash  badly  with  heavy  falls 
of  rain,  especially  if  it  is  kept  in  the  high  state  of  cultivation  that  is  so 
necessary  tor  successful  culture — especially  in  the  warmer  and  drier  districts 
of  the  Colony.  The  general  lie  of  the  surrounding  country  should  always 
be  taken  into  consideration  when  selecting  the  site,  and  every  advantage 
taken  of  the  natural  shelter  that  may  exist.  Cold,  frosty  hollows  should 
always  be  avoided,  owing  to  the  possibility  of  injury  to  the  blossoms  from 
frost  in  such  places.  Open  plain  country,  subject  to  heavy  wind-storms, 
should  also  be  avoided,  but  if  no  other  site  is  available,  then,  before  planting, 
the  site  should  be  surrounded  with  a  good  artificial  shelter.  Sound,  well- 
diained  land,  not  too  rich,  should  also  be  chosen,  and  if  the  land  is  deficient 
in  drainage  then  this  want  must  be  artificially  supplied,  as  no  matter  how 
•oitable  tne  soil,  climate,  or  situation,  if  there  is  not  a  perfect  drainage  the 
apple  will  not  thrive.  The  trees  may  do  very  well  for  the  first  few  years, 
but  as  soon  as  the  roots  penetrate  down  to  the  stagnant  water  the  tree  will 
show  signs  of  failing  and  probably  become  diseased.  Stagnant  water  round 
the  roots  sours  the  soil,  scalds  the  fine  fibrous  roots,  and  tends  to  set  up  a 
generally  unhealthy  action  of  the  tree's  growth,  which  is  the  immediate 
cause  of  many  of  the  diseases  that  affect  the  apple. 

Drainage. 

In  my  article  on  Orange  Culture  in  the  Gazette,  September,  1893,  I 
mentioned  the  best  methods  of  drainage,  and  laid  stress  on  the  great  necessity 
for  carefully  attending  to  this  most  important  and  often  sadly  neglected 
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operation,  and  I  cannot  do  better  than  quote  what  I  then  si 
advantages  to  be  derived  from  a  good  system  of  sub-drainage. 

1st.  The  removal  of  stagnant  water  from  around  the  roo 
and  a  general  sweetening  and  warming  of  the  soil. 

2nd.  A  thorough  aeration  of  the  soil,  which  causes  the  ] 
disintegration  or  breaking  up  of  the  soil  to  tal 
rapidly,  thus  rendering  many  of  the  inorganic  const 
soil  more  readily  available  as  plant  food. 

3rd.  Increased  facilities  for  working  the  land  which  is  mu 
more  friable  than  undrained  land,  as  after  heavy  rain 
to  get  on  heavy  land  much  sooner  when  drained  t1 
drained,  Whioh  is  of  itself  a  very  great  consideration 
of  keeping  down  weeds  in  seasons  sucb  as  we  are  ha\ 

■1th.  Increased  facilities  for  the  absorption  of  moisture  b 
thus  rendering  it  better  able  to  withstand  drought  thai 
soil,  having  a  smaller  capacity  for  absorption. 

Space  will  not  permit  my  entering  fully  into  the  different  ir 
drainage  in  this  article,  but  I  cannot  let  the  opportunity  pass 
a  few  words  of  advice,  and  these  are  : — Do  whatever  drainage 
thoroughly,  and  do  not  put  the  drains  too  far  apart  or  too  d 
retentive  soils  20  feet  apart  and  30  inches  deep  is  enough,  as 
the  drains  will  not  draw  further,  but  rather  do  a  small  acrea 
than  a  large  one  indifferently,  it  will  pay  better  and  give  fai 
faction  in  the  long  run.  Personally  I  am  in  favour  of  tile 
last  longer,  do  better  work,  never  choke  if  properly  laid,  and  i 
digging  the  drains  and  laying  the  tiles  is  much  less  than  in  the 
slab,  or  sapling  drains.  The  only  advantage  in  these  drains 
cases  the  material  is  at  hand  and  costs  nothing  except  the  labo 
has  to  be  hired  it  will  be  cheaper  and  more  satisfactory  to  drj 
In  draining  with  tiles  it  is  false  economy  to  use  too  small  tilei 
diameter  is  the  smallest  that  should  be  used  under  any  circi 
only  then  when  there  is  a  short  run  and  a  good  fall.  Two  a 
or  3-inch  tiles  are  the  best  sizes  for  all  branch  drains.  Main 
be  of  4-inch  or  6-inch  or  even  larger  size,  according  to  the  i 
be  drained — length  of  main  drains  and  fall. 

Shelter. 

A  good  shelter  is  always  of  the  greatest  importance  in  everj 
as  a  protection  from  the  wind-storms,  which  shake  the  fruit  a 
and  otherwise  injure  the  trees,  and  also  as  a  protection  a{ 
"  northers  "  of  the  drier  districts,  which  scald  both  the  fruit  and 
often  cause  a  premature  and  unnatural  ripening  of  the  fruit, 
mentioned,  when  selecting  the  site  advantage  should  always  b 
existing  shelter,  such  as  a  belt  of  timber,  the  natural  lie  of 
background  of  higher  land  to  break  the  force  of  the  preva 
the  winds  that  are  found  by  experience  to  do  the  most 
district.  If  there  is  no  natural  shelter  or  only  a  partial  sh( 
necessary  to  provide  an  artificial  one,  and  this  is  best  done 
double  or  treble  row  of  shelter  trees  on  all  sides  from  which 
expected.  There  are  many  trees  suitable  for  this  purpose 
necessary  that  they  should  be  evergreens,  and,  therefore,  tree 
their  fruits  may  be  used,  such  as  the  olive,  mulberry,  waJ 
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locust  beans,  pecans,  or  loquat  for  the  coast ;  and  if  eyergreens  are  wished, 
then  some  of  the  varieties  of  the  pine,  such  as  the  Finus  insists  or  Finns 
pinaster,  or  the  olive  may  be  used. 

The  whitethorn  or  hawthorn  is  often  used  for  shelter  hedges,  but  this  is 
bj  no  means  desirable,  as  some  of  the  worst  diseases  of  the  apple  attack  the 
whitethorn  as  well.  This  is  notablv  the  case  with  the  Mytilaspis  pomorum — 
the  apple-bark  louse  or  mussel-shell  scale,  with  which  many  thorn  hedges 
are  badly  affected.  As  this  insect  is  one  of  the  most  troublesome  ones  to 
eradicate,  and  does  a  great  deal  of  harm  both  to  the  tree  and  fruit,  any 
pknt  that  is  likely  to  form  a  shelter  and  breeding  ground  for  it  should  be 
carefully  excluded  from  the  neighbourhood  of  the  apple  orchard. 

Preparation  of  the  Land; 

Do  this  thoroughly.  Eemember  that  planting  an  apple  orchard  is  not 
like  planting  a  field  of  wheat.  The  orchard  has  to  last  a  lifetime,  whereas 
the  wheat  crop  only  occupies  the  land  for  a  few  months. 

Extra  care  in  the  preparation  of  the  land  will  always  pay  in  the  end,  as 
the  trees  will  get  a  better  start,  thrive  better,  come  into  bearing  earlier,  and 
produce  more  and  better  fruit  than  where  no  attention  is  given  to  the  matter. 
Never  plant  the  trees  on  raw  unsweetened  land  if  it  can  be  possibly  avoided. 
Always  get  the  land  thoroughly  sweetened,  and  into  a  good  state  of  tilth 
first,  then  plant,  and  the  trees  will  go  right  ahead.  It  is  better  to  lose  a 
season,  and  let  the  land  either  lie  idle  or  take  a  hay  or  grain  crop  off  it,  than 
to  rush  the  trees  into  the  soil  when  it  is  in  a  totally  unfit  condition  to  grow 
them.  The  loss  of  time  by  waiting  will  be  more  than  made  up  by  the 
increased  vigour  of  the  trees.  After  the  land  has  been  cleared,  and  the  roots 
taken  out  to  a  depth  of  not  less  than  18  inches,  it  should  be  ploughed  as 
deeply  as  the  soil  will  permit,  but  on  no  consideration  should  the  subsoil  be 
brought  to  the  surface.  The  ploughing  should  be  supplemented  by  subsoiling 
to  as  great  a  depth  as  the  subsoiler  can  be  got  to  work,  especially  if  the  sub- 
soil is  at  all  of  a  sticky,  heavy,  or  retentive  nature,  as  it  will  be  found  to  be 
of  the  greatest  advantage,  by  improving  its  mechanical  condition,  and  facili- 
tating drainage  by  allowing  the  otherwise  stagnant  water  to  get  more  readily 
to  the  drains,  when,  however,  the  soil  is  of  a  deep,  sandy,  loamy  nature, 
easily  worked,  and  possessing  good  natural  drainage,  then  subsoiling  is  not 
so  necessary ;  and  if  the  land  is  deeply  ploughed  and  left  exposed  to  the 
weather  in  as  rough  a  state  as  possible  for  a  month  or  two,  then  after 
receiving  a  good  harrowing,  it  will  be  in  excellent  condition  for  planting. 

Laying  out  the  Orchard. 

As  I  have  just  stated,  an  apple  orchard  once  planted  is  likely  to  stand  a 
considerable  time,  therefore  it  will  pay  to  take  a  little  extra  care  to  set  it 
out  in  such  a  manner  that  it  may  be  a  credit  both  to  the  owner  and  to  the 
district.  There  is  no  prettier  sight  than  a  well-planted  and  well-cared-for 
orchard,  but  a  badly-planted  and  neglected  orchard  is  an  eyesore  to  any 
intelligent  fruitgrower.  In  planting  out  the  orchard  the  trees  should  be 
symmetrically  arranged,  and  the  rows,  no  matter  from  what  angle  they  are 
looked  at,  should  be  faultless.  Correct  planting,  besides  adding  to  the 
appearance  of  the  orchard,  is  of  the  greatest  assistance  in  the  working  of  the 
ground,  as  the  work  can  be  done  much  more  easily  and  expeditiously  than 
when  the  trees  are  planted  anyhow.  "When  the  horse  or  horses  used  for 
cultivation  have  to  dodge  about  to  get  from  one  side  of  the  orchard  to  the 
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other,  as  is  too  often  the  ease  in  some  of  our  older  orchards,  instead 
of  being  planted  the  trees  seem  to  have  been  broadcasted.  I  have  already- 
given  full  particulars  in  the  Gazette  (see  article  on  Prune  Culture)  of  how 
to  lay  out  an  orchard  correctly,  and  will  refer  those  needing  instructions  to 
it ;  but  I  may  say  that  in  setting  out  an  orchard,  if  you  do  not  commence 
with  a  true  base-line,  and  do  not  set  your  first  side-line  at  an  absolutely 
correct  right  angle  to  the  base-line,  then  you  will  never  get  your  trees 
straight ;  lor  though  you  may  get  them  true  two  ways,  the  diagonal  lines 
will  be  anything  but  straight. 

Do  not  plant  your  trees  too  close  together ;  they  require  plenty  of  room 
to  produce  the  best  results.  Planting  in  squares  at  25  feet  apart  each  way 
is  the  least  distance  at  which  standard  apple-trees  should  ever  oe  set  in  this 
Colony,  and  30  feet  apart  is  often  better.  Possibly  in  some  of  our  rich  allu- 
vial soil  35  feet  apart  each  way  may  be  found  to  be  none  too  wide,  as  when 
the  trees  are  given  plenty  of  room  the  roots  are  not  cramped,  and  the  tops 
grow  in  proportion  to  the  roots. 

When  planting  trees  so  wide  apart,  other  quick-growing  and  early-bearing 
trees  may  be  planted  between  the  trees  that  will  eventually  occupy  the  whole 
of  the  ground;  and  when  the  ground  is  becoming  crowded  these  early- 
bearing  trees  may  be  cut  out,  and  the  whole  ground  devoted  to^  the  perma- 
nently-planted trees.  This  is  best  managed  by  planting  in  one  of  tne  fol- 
lowing manners : — 

Ist.  The  quincunx, — Here  we  have  a  square  of  four  trees,  at  right  angle* 
and  equidistant  from  each  other,  with  a  tree  planted  exactly  in  the  centre> 
just  where  two  lines  drawn  diagonally  from  the  opposite  corners  of  the 
square  would  intersect. 

When  the  trees  become  too  crowded,  the  fifth  or  centre  tree  in  each 
square  is  removed.     [See  drawing.] 
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Fig.  6.— The  Qaincinuc. 


Fig.  7.— Alternating  Squaies. 


2nd.  Alternating  squares, — Here  we  have  the  four  permanent  trees,  form- 
ing the  outer  angles  of  four  smaller  squares ;  and  when  the  ground  becomes 
too  crowded,  all  the  trees  excepting  those  that  are  to  remain  are  removed. 
The  manner  in  which  this  is  done  is  easily  seen  by  referring  to  the  following^ 
drawing. 
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In  planting  dwarf  trees  the  distance  apart  should  not  exceed  8  feet  each 
vaj.  But  unless  the  orchardist  is  a  skilled  gardener  I  do  not  advocate  the 
pbuiting  of  dwarf  trees,  as  the  trees  in  this  climate  require  constant  care 
and  attention,  and  a  thorough  knowledge  of  {)runing,  both  root  and  top,  to 
do  well ;  but  when  they  are  in  the  hancfa  of  an  expert,  no  trees  will  produce 
finer  or  higher-coloured  fruit  than  a  dwarf  tree  grown  in  the  colder  parts  of 
tlie  Colony. 

What  to  Plants  and  How  to  Plant. 

As  this  article  is  intended  to  be  more  of  a  general  guide  for  the  ordinary 
fruitgrower  and  beginner  than  for  the  pomologist,  I  do  not  purpose  going 
into  the  very  vexed  question  of  varieties  at  the  present  time,  but  will  defer 
it  to  a  series  of  articles  at  some  future  date,  as  it  is  far  too  comprehensive  a 
matter  to  be  treated  in  a  general  article — and  will  confine  myself  to  a 
few  general  remarks.  The  first  thing  to  bear  in  mind  when  planting  out  an 
orchard  is  not  to  plant  too  many  varieties — the  fewer  varieties  in  season, 
proyided  that  they  are  good  ones  and  suited  to  the  district,  that  are  planted 
in  an  orchard  the  better  it  will  pay.  The  planting  of  too  many  varieties, 
many  of  them  of  very  doubtful  value,  is  one  of  the  greatest — if  not  the 
greatest — mistake  our  fruitgrowers  have  made  in  the  past,  and  it  has  arisen 
from  a  desire  to  extend  the  selling  season  of  each  kind  of  fruit  by  means  of 
a  succession  of  different  varieties  over  as  long  a  period  as  possible.  This 
has,  no  doubt,  been  of  value  in  the  past,  but  now,  with  the  improved  facilities 
for  obtaining  fruit  from  parts  of  the  Colony  other  than  the  older  fruit 
districts  on  which  the  market  was  then  dependent, — it  is  necessary  to  grow 
only  such  fruits  or  kinds  of  fruit  in  each  district  as  are  best  suited  to  the 
district,  and  can  be  produced  to  a  greater  perfection  than  in  any  other 
district.  Thus,  in  the  coast  district  we  should  only  plant  such  varieties, 
whether  for  desert  or  cooking,  that  are  in  season  before  the  later  fruit  of 
the  colder  districts  is  ready,  and  of  the  varieties  that  are  suitable  in  this 
respect  we  should  select  none  tmlese  they  show  especial  excellence  in  some 
respect ;  all  others  should  be  discarded.  It  costs  just  as  much  time,  trouble, 
and  expense  to  produce  and  market  a  case  of  interior  apples,  that  even  at 
their  best  are  a  drug  on  the  market,  and  hard  to  dispose  of,  as  it  does  to 
produce  and  market  a  case  of  choice  fruit  which  is  reaaily  saleable. 

In  the  colder  districts  the  apples  grown  should  consist  entirely  of  mid- 
«a»on  and  late  varieties,  and  only  a  few  of  the  very  best  eating  ani  cooking 
varieties,  that  are  of  proved  excellence  in  the  district,  should  be  grown.  Late 
keeping  apples  should  be  stored  when  grown,  and  there  is  no  reason  why  we 
>hould  not  grow  all  that  we  require  for  our  own  consumption  without  having 
to  depend  on  the  imported  Tasmanian  article. 

In  choosing  the  trees  from  the  nursery  a  yearling  tree  from  4  to  6  feet  high 
without  laterals  is  to  be  preferred  ;  care  being  taken  to  see  that  it  has  a  good 
root  system,  and  that  it  has  been  worked  on  a  blight  resistant  stock.  Some 
growers  prefer  a  two-year  old  tree,  but  in  this  case  it  should  be  carefully 
noted  whether  the  tree  has  been  properly  headed  back  as  a  yearling.  Before 
planting,  the  trees  should  be  carefully  examined,  and  all  bruised  or  broken 
K)ots  should  be  cut  away,  taking  care  to  make  the  cut  from  the  underside  of 
the  root,  as  young  rootlets  will  then  start  from  the  cut  surface. 

Never  set  the  trees  too  deep,  the  depth  at  which  they  were  set  in  nursery 
i8  about  the  right  depth  to  set  them  ;  more  trees  are  ruined  by  too  deep 
planting  than  by  too  shallow.     In  making  the  holes  always  see  that  the 
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centre  is  kept  rather  higher  than  the  sides,  so  the  drainage  will  tend  to  ra 
from  the  base  of  the  tree  not  towards  it.  The  following  drawings  show 
tree  properjy  planted,  and  one  improperly  planted. 


Fig.  8. 
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In  digging  the  holes  the  top  soil  should  always  be  kept  separate  from  tli 
rest,  and  when  the  tree  is  set  at  the  right  depth,  with  the  roots  erenl 
distributed  round  the  hole,  then  the  fine  top  earth  should  be  placed  romi 
the  roots  firmly  and  evenly,  so  that  every  root  comes  in  direct  contact  wit 
the  earth  and  there  are  no  hollow  spaces.  The  hole  is  then  filled  up  an 
the  earth  firmly  placed,  but  not  packed.  No  manure  of  any  kind  shoul 
be  placed  in  the  hole  when  the  tree  is  planted. 

Gutting  Back  at  Planting. 

If  you  want  to  get  a  strong  symmetrical  tree  you  must  cut  back  at  plantiD^ 
The  removal  of  the  tree  from  the  nursery  has  destroyed  the  greater  portio; 
of  the  fibrous  roots  of  the  tree,  and  in  order  for  the  top  to  correspond  wit 
the  reduced  roots  it  must  be  cut  back.  The  cutting  back  at  planting  is  th 
first  and  most  important  step  in  the  formation  of  the  future  tree,  and  ih 
grower  who  neglects  to  do  it  prevents,  in  a  great  measure,  the  future  vigorou 
development  that  takes  place  when  the  tree  is  properly  started.  When  i 
tree  is  planted  out  as  received  from  the  nursery  without  being  cut  back 
there  are  a  large  number  of  buds  on  it,  most  of  which  will  start,  and  tb 
energies  of  the  tree  will  be  divided  between  them,  the  consequence  being  th( 
production  of  a  number  of  weakly  and  useless  branches  ;  but  when  the  tre( 
IS  properly  headed  back,  and  only  three,  four,  or  five  buds  are  allowed  t( 
develop  and  form  the  future  head  of  the  tree,  then  all  the  energies  of  th( 
tree  are  concentrated  on  these  buds,  and  the  result  is  the  production  of  three 
four,  or  five  vigorous  shoots  just  where  they  are  wanted  to  form  the  futun 
main  branches  on  which  the  tree  is  built,  no  matter  what  system  of  pruning 
you  may  wish  to  adopt. 

In  the  case  of  the  apple  the  tree  should  be  headed  back  at  18  inches  to  ' 
feet  high,  taking  care  that  the  cut  is  made  just  above  a  strong  bud.  If  th( 
latter  height  is  chosen,  the  buds  that  are  to  be  left  to  form  the  future  heac 
should  be  allowed  to  start  at  12  inches,  18  inches,  and  24  inches 
respectively,  and  should  be  evenly  balanced  or  distributed  round  the  stem 
Each  limb  will  thus  have  a  firm  hold  of  the  main  trunk,  and  the  tree  wiU 
never  split  apart  from  the  weight  of  the  fruit.    If  it  is  found  that  no  three 
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buds  can  be  got  that  will  form  an  even  head,  then  four,  or  even  five,  must 
be  left,  but  never  more  than  five.  Three  limbs  make  a  better  tree  than 
four,  and  four  limbs  make  a  better  bead  than  five. 

Pnming. 

For  full  particulars  on  pruning,  I  will  refer  to  the  article  on  this  subject 
in  the  Gazette,  and  just  give  here  what  was  then  written  as  especially 
applicable  in  the  case  of  the  apple : — 

"  The  manner  of  pruning  described  previously  applies  very  well  to  the 
apple.  It  is  best  to  plant  yearling  trees,  and  they  may  be  headed  back  to 
from  15  to  24  inches,  according  to  the  idea  of  the  grower.  But,  if  headed  at 
24  inches,  care  should  be  taken  to  let  the  first  branch  come  out  at  about  12 
inches  from  the  ground,  and  the  other  two,  three,  or  four  at  regular  intervals 
above  it ;  as,  as  I  previously  explained,  this  makes  a  much  stronger  tree  than 
if  all  the  branches  start  from  about  the  same  spot.  I  have  noted  this 
objection  in  most  of  the  apple-trees  I  have  seen  in  the  Colony,  and  also  the 
feult  of  allowing  too  many  main  branches  to  start  directly  from  the  trunk. 
By  doing  so,  one  never  gets  as  strong  a  tree  as  would  have  been  obtained  had 
it  been  pruned  as  I  described.  When  apple-trees  are  of  a  close  erect  habit 
of  growth,  in  pruning,  always  cut  to  an  outer  bud,  as  that  will  tend  to  spread 
the  tree ;  and  if  the  trees  are  of  a  naturally  spreading  habit,  cut  to  an  inner 
bud,  which  vrill  tend  to  confine  it  and  cause  an  upward  growth.  Even  the 
most  spreading  tree,  if  properly  pruned  from  the  first,  can  be  made  to  grow 
upright,  and  allow  cultivation  to  De  carried  on  right  up  to  the  trunk.  The 
advantages  of  low  heading  apply  to  the  apple  as  well  as  to  other  trees  ;  and 
if  the  tree  is  started  right,  with  a  well-balanced  head,  and  the  branches  well 
cat  back  to  throw  out  strong  laterals  and  strengthen  themselves,  and  not 
allowed  to  crowd  each  other,  you  will  have  a  tree  come  to  bearing  that  will 
be  strong  and  shapely,  and  that  will  carry  its  fruit  within  easy  reach.  Many 
apple-trees  require  little  attention  after  they  are  once  formed,  but  where 
branches  several  feet  long  are  thrown  out,  they  must  always  be  shortened 
in ;  even  a  tree  that  has  been  started  well  would  be  spoilt  if  an  excessive 
Btraggling  growth  were  allowed  to  remain  on.  Care  must  be  taken  in  warm 
districts  not  to  prune  apple-trees  too  much  after  they  are  shaped,  for,  as  a 
rule,  they  require  all  the  foliage  they  can  grow  to  protect  the  tree  and  fruit 
from  sunburn. 

"  The  pinching  of  laterals,  as  previously  recommended,  is  often  of  great  value 
in  the  case  of  the  apple,  as  the  laterals  are  thereby  converted  into  fruit-spurs, 
and  the  bulk  of  the  crop  of  the  tree  is  thus  grown  along  the  main  limbs  instead 
of  towards  the  end  of  the  branches,  which  is  often  the  case  with  this  fruit. 
Most  apple-trees  produce  the  greater  portion  of  their  fruit  on  two-year-old 
wood  or  on  spurs,  but  in  some  cases  most  of  the  fruit  is  grown  right  at  the 
end  of  the  limbs,  causing  the  tree  to  have  a  very  straggling  and  untidy 
appearance,  through  the  weight  of  the  fruit  bearing  the  limbs  down." 

Cultivation. 

Keep  the  orchard  clean — ^no  orchardist  can  afford  to  grow  a  crop  of  weeds 
and  a  crop  of  fruit  at  the  same  time.  If  it  is  too  much  trouble  to  keep  the 
orchard  clean,  then  the  best  thing  the  owner  can  do  is  to  quit  growing  fruit ; 
ke  was  not  made  for  an  orchardist,  and  should  take  up  some  easier  line  of 
work.  Best  assured  that  if  an  orchard  planted  with  the  right  varieties,  in  a 
anitable  soil  and  district,  does  not  pay  wnen  given  thorough  care  and  atten- 
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tion,  and  kept  in  the  highest  state  of  cultivation  and  free  from  all  fungos 
pests — then  a  neglected,  ill-pruned,  ill-cultivated,  and  diseased  orchard  will 
stand  a  very  poor  chance,  besides  being  a  disgrace  to  the  district  and  a 
propagating  and  disseminating  ground  for  every  kind  of  disease  that  fruit  is 
subject  to.    Thorough  cultivation  is  of  the  greatest  importance  to  the  orchard, 
as  besides  keeping  the  land  clean  and  friable,  it  is  the  surest  way  of  retaining 
moisture  in  the  soil  during  a  dry  time.     Where  uncultivated  land  will  dry 
right  out  and  be  perfectly  unworkable,  the  same  ground  properly  cultivated 
will  retain  all  the  moisture  necessary  for  the  trees*  growth,  and,  what  is  more, 
should  there  be  a  shower  at  any  time  during  the  dry  spell,  the  cultivated 
land  v/ill  absorb  and  retain  all  the  rain  that  falls,  whereas  the  uncultivated 
land  will  absorb  little,  if  any,  the  greater  portion  running  off  the  surface 
and  being  lost.     Every  weed  growing  in  an  orchard  in  a  dry  time  is  robbing 
the  trees  of  the  water  required  for  their  proper  development,  so,  therefore, 
if  fGT  no  other  reason,  the  orchard  should  be  kept  as  clean  as  possible. 
Besides  this,  the  growth  of  weeds  and  the  accumulation  of  rubbish  in  an 
orchard  forms  the  best  of  shelters  for  many  injurious  fruit  pests,  and  renders 
it  difficult  to  deal  successfully  with  these  pests. 

Cultivating  to  retain  moisture  is  best  done  by  means  of  stirring  the  soil 
deeply,  but  not  turning  it  over,  so  as  to  prevent  the  formation  of  the  capillaries 
in  the  soil,  thereby  preventing  in  a  great  measure  the  loss  of  moisture  by 
surface  evaporation.  By  turning  the  land  moisture  is  lost  as  the  fresh  surface 
exposed  to  the  air  rapidly  dries  out.  The  best  implements  for  the  summer 
cultivation  of  the  orchard  are  the  single  and  two  horse  cultivators,  which 
are  constructed  for  this  especial  purpose,  and  the  disc  and  spading  harrows. 
For  winter  work  the  plough  is  best,  and  any  good  American  one  or  two 
horse  plough  with  short  stilts  and  having  a  short  digging  breast  is  suitable, 
and  far  preferable  to  the  English  style  of  plough.  During  the  winter  it  is 
best  to  plough  the  orchard  twice — once  towards  the  trees  and  once  from 
them — ^both  ploughings  the  same  way,  not  cross  ploughing.  If  the  land  is 
of  a  heavy  nature,  then  it  is  well  to  make  the  first  ploughing  towards  the 
trees,  turning  the  first  few  furrows  next  the  trees  shallow  with  a  one-horse 
plough  and  finishing  up  with  a  two-horse  plough,  or,  if  a  large  orchard  and 

fang  ploughs  are  used,  with  a  gang  plough ;  in  any  case  leaving  the  dead 
urrow  midway  between  the  rows  of  trees.  The  second  ploughing  the 
operation  is  reversed,  the  land  being  ploughed  towards  the  centre,  and  the 
last  furrow  near  the  trees  being  ploughed  out  with  a  one-horse  8  or 
9  inch  plough,  till  all  the  ground  is  turned,  and  there  is  a  small  dead  furrow 
-at  the  line  of  trees.  This  can  be  easily  managed  if  the  trees  are  properly 
pruned,  as  described  in  my  article  on  pruning,  which  I  have  previously  alluded 
to,  if  the  draft  of  the  plough  is  blocked  over  so  that  the  end  of  the  short 
single-tree  used  does  not  come  beyond  the  nose  of  the  plough. 

The  beam  of  the  plough  and  the  handle  that  is  next  the  trees  can  be 
wrapped  up  with  sacks  if  wished,  so  that  should  the  trees  be  struck  by  any 
■chance  there  will  be  less  likelihood  of  injuring  them.  The  traces  should 
also  always  be  of  leather,  and  the  ends  should  be  fastened  to  the  back  of  the 
swingle-tree  and  pass  over  its  ends,  so  if  the  swingle-tree  should  touch  the 
trunk  of  the  tree  it  will  not  do  any  great  injury  on  account  of  the  leather  at 
the  ends.  By  the  use  of  a  sideblock  at  the  end  of  the  plough-beam  the  horse 
can  be  kept  out  from  the  trees,  and  the  plough  worked  right  up  to  the  trees 
as  described. 

By  ploughing  as  described,  instead  of  cross  ploughing,  the  ground  is  kept 
level  and  even,  and  the  soil  does  not  tend  to  accumiilate  round  the  trees  and 
bury  the  roots  too  deeply  as  is  often  the  case  where  cross  ploughing  is 
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adopted.  The  next  winter  the  ploughings  should  be  done  at  right  angles  to 
that  of  the  previous  year,  but  both  ploughings  should  be  the  same  way — 
one  towards  and  the  other  from  the  trees. 

During  the  summer  the  ground  should  be  kept  constantly  stirred,  and  the 
cultivator  should  always  be  used  as  soon  after  each  rain  as  the  land  will 
work  properly.  If  this  is  done  a  crust  will  be  prevented  from  forming  on 
the  surface,  and  the  moisture  will  be  retained.  All  cultivation  should  be 
done,  as  far  as  possible,  by  means  of  horses — the  work  being  performed 
cheaper,  better,  more  thoroughly  and  expeditiously  than  it  can  possibly  be 
by  hand.  Never  do  any  work  by  hand  that  you  can  get  a  horse  to  do  cheaper 
and  better  if  you  want  to  make  fruitgrowing  pay. 

Manuring. 

By  referring  to  the  analyses  of  the  ash  of  the  fruit  and  the  ash  of  the 
wood  of  the  apple  previously  given,  it  will  be  noted  that  the  apple  is  by  no 
means  a  gross  feeder — the  heaviest  calls  it  makes  on  the  soil  being  for  lime 
for  the  wood,  and  potash  and  phosphates  for  the  fruit — the  total  amount  of 
manurial  ma4:ter  removed  from  the  soil  by  a  given  weight  of  fruit  being 
very  much  less  than  that  of  any  other  cultivated  fruit,  the  quince  excepted. 
Few  soils,  except  the  very  poorest  or  a  soil  that  is  especially  deficient  in  one 
of  the  essential  plant  foods,  require  much  manure  for  apples ;  but  if  a  manure 
is  necessary,  and  this  will  be  easily  ascertained  from  the  appearance  and 
growth  of  the  trees,  if  otherwise  healthy,  then  it  must  be  applied  before  the 
soil  will  produce  a  satisfactory  return.  Unless  the  soil  is  simply  deficient 
in  one  of  the  essential  plant  foods — ^when  the  especial  deficiency  will  have 
to  be  made  good — ^the  best  manure  to  use  is  a  general  one  containing  all 
the  elements  of  plant  food,  such  as  good  farm-yard  manure,  but  if  this  is 
not  attainable,  or  it  is  not  desirable  to  use  it  for  fear  of  introducing  weeds, 
such  as  sorrel,  into  the  orchard,  then  boiling-down  refuse,  with  the  addition 
of  a  little  kainit,  makes  a  very  good  substitute,  as  its  effects  last  a  long 
time,  as  it  only  becomes  slowly  available  for  plant  food.  The  best  method 
of  using  boiling-down  refuse  is  to  form  it  into  a  compost  with  soil,  or  a 
mixture  of  soil,  leaf-mould,  or  bush  scrapings.  The  compost  heap  should 
be  made  by  placing  layers  of  the  manure  and  soil  alternately,  and  allowing 
it  to  remain  for  some  months  before  using,  taking  care  to  keep  it  carefully 
covered  from  the  rain.  Previous  to  using,  the  compost  heap  should  be  turned 
over,  and  the  whole  thoroughly  mixed.  The  best  time  to  apply  it  woidd  be 
during  the  late  autumn  or  winter,  so  that  the  manure  would  be  gradually 
r.  I  l)ecoming  available  for  plant  food,  and  be  ready  for  the  trees'  use  when  the 

r  J  spring  growth  takes  place.    If  the  soil  is  deficient  in  lime,  a  manuring  of  a 

ton  to  the  acre,  applied  in  the  autumn,  will  be  required,  but  no  other 
manure  should  be  applied  at  the  same  time  as  the  lime.  Half  a  ton  to  the 
acre  of  boiling-down  refuse  composted  into  a  ton  and  a  half  of  compost,  with 
2  cwt.  an  acre  of  kainit  added  either  to  the  compost,  which  is  best,  or  applied 
by  itself,  should  be  sufficient  for  any  soil,  and  such  a  dressing  should  last  for 
three  years,  unless  the  trees  are  very  large  or  the  soil  exceedingly  poor,  when 
the  application  will  have  to  be  made  more  frequently.  The  best  way  to  apply 
the  compost^  if  the  trees  are  of  any  size,  and  the  roots  pretty  well  spread 
oat,  is  to  broadcast  it  over  the  whole  ground,  and  cultivate  or  lightly  plough 
it  in.  By  the  use  of  kainit  all  the  magnesia  required  by  the  apple,  which 
makes  rather  a  heavy  call  on  this  substance,  is  supplied,  as  kainit  contains, 
in  addition  to  about  12^  %  of  potash  (K3O)  about  12  %  of  magnesia  (MgO). 

{To  be  continued,) 
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By  a.  E.  McMINN,  O.E., 
Minto. 


Why,  How,  and  When  we  shonld  Drain. 

DirsiDEEiNO  the  number  of  persons  who,  from  time  to  time,  have  taken  up 
16  occupation  of  cultivating  the  soil,  it  is  remarkable  how  few  have  given 
rious  attention  to  that  really  most  important  matter,  the  underdrainage  of 
leir  land.    During  the  last  few  years,  many,  for  want  of  c"^ 
leir  capital  and  energies,  have,  without  much  previous  ki 
[tensively  into  orchard  and  vineyard  culture ;  and  it  is  tl 
3ularly  tnat  I  would  address  in  this  article,  although  the  ren 
[ually  well  to  those  engaged  in  raising  cereal  or  root  crops. 
y  there  is  no  class  of  cultivation  that  is  not  benefited  by  go< 
I^umerous  able  and  very  explicit  articles  on  the  subject  "  I 
ive  frequently  appeared  in  the  various  public  prints  aevoted 
atters,  containing  information  of  great  value  to  those  wh< 
invinced  of  the  value  and  great  benefits  to  be  derived  fro 
nd ;  but  I  have  rarely  seen  any  articles  on  "  Why  we  shou 
will  be  my  endeavour,  in  as  clear  and  concise  a  form  as  pose 
ipress  those  who  have  not  given  much  attention  to  the  m 
*eat  importance  of  the  subject. 

I  may  say,  that  having  had  very  considerable  experience  i 
»me  of  the  most  extensive  drainage  schemes  in  Australia,  inc 
ime  hundreds  of  miles  in  extent,  and  having  seen  the  mark 
wing  such  work — transforming  worthless  swamps  where,  j 
)xiou8  reptiles  and  wild  fowl  found  a  home,  into  waving 
rosperous  homesteads — it  may  be  allowed  that  I  can  sp 
ithority  upon  the  subject. 

In  the  first  place,  I  would  say  that  I  do  not  agree  with  soi 
)ld  that  all  lands  want  draining.  Some  are  so  naturally  dra 
subsoil  of  such  a  porous  character  that  water  sinks  in  them 
lite  readily  enough.  It  would  be  just  as  easy  to  take  the 
ighland  man"  as  to  take  water  from  such  land  by  mea 
•ains.  Rather,  what  such  land  requires  is  for  the  surface  t 
le  a  tilth  as  possible  to  prevent  evaporation.  But  on  the 
ive  very  large  areas  of  clay  land  more  or  less  heavy — land,  ic 
ily  a  moderate  rainfall  will,  in  a  short  space  of  time,  become  e 
ith  water  which  cannot  escape  in  any  other  way  than  by 
)wing  over  the  surface,  either  of  which  is  most  objectionable 
In  conversation  with  many  cultivators,  I  have  ascertained 
I  idea  that  because  our  climate  was  at  times  very  dry,  there 
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need  for  drainage.  Nothing  could  be  more  erroneous,  for  it  has  been  found, 
by  long  experience,  that  for  the  proper  disintegration  of  the  soil  so  as  to 
allow  the  plant-roots  to  penetrate  to  a  depth  to  obtain  a  necessary  supply  of 
food  and  remain  in  a  healthy  condition,  that  an  effective  system  of  under- 
drainage  is  absolutely  necessary ;  as  also,  by  this  means,  to  get  rid  of  all 
saperfluous  water  in  as  speedy  a  manner  as  possible.  IJnderdrainage  has 
the  effect  of  making  the  soil  much  more  friable  and  mellow,  and  the  working 
of  it  becomes  a  pleasure  instead  of  an  irksome  toil,  as  is  often  the  case. 
Indeed,  I  have  seen  many  undrained  places  where  the  soil  had  become  so 
padded  after  heavy  rains,  that  the  labour  of  cultivating  it  was  almost  as  great 
as  it  was  to  break  it  up  in  the  first  instance.  Then  again,  land  that  is 
drained  can  be  operated  upon* in  a  very  short  time  even  after  the  heaviest 
rain,  whereas  weeks  will  sometimes  elapse  on  undrained  land  before  any  work 
can  be  done,  and  during  which  time  the  water  lying  in  the  ground  is  doing 
Tery  senous  mischief,  especially  where  orchards  and  vineyards  are  concerned, 
for  the  young  rootlets,  which  should  be  always  growing  and  gathering 
nourishment  for  the  tree,  will  be  completely  destroyed  by  rot,  and  the 
rcBult  is  seen  by  a  paucity  of  foliage  or  an  inferior  and  deficient  fruit-crop ; 
and  the  majority  of  the  young  wood  sprays,  that  should  be  developing  to 
carry  the  next  year's  crop,  die  off.  The  health  of  the  tree  is  impaired,  and 
imless  remedial  measures  are  speedily  taken  it  soon  dies,  a  victim  to  cold 
and  wet. 

Tliroughout  the  Colony  thousands  of  trees  are  annually  lost  in  this  way. 
Neither  do  trees  ever  attain  their  full  size  on  undrained  land,  even  where  its 
demands  are  not  great ;  consequently  one  must  never  expect  to  get  the  best 
obtainable  returns  without  drainage.  Then,  for  comparison  sake,  visit  an 
orchard  that  has  been  intelligently  treated  in  the  matter  of  drainage.  See 
the  luxuriant  growth,  the  wide-spreading  nature  of  the  trees,  and,  above  all, 
in  due  season,  the  large  crop  and  fine  development  of  luscious  fruit,  and 
conviction  as  to  what  is  necessary  to  be  done  will  speedily  follow. 

Underdrainage  prevents  water  running  over  the  surface,  and  causes  all 
iurplus  rain  to  find  its  way  to  the  drains  through  the  soil,  thus  adding 
fertility  to  it ;  whereas,  were  the  water  to  flow  over  the  surface,  an  immense 
amount  of  fertilising  matter  would  be  carried  away — much  more  than  is 
generally  supposed.  Thus  on  drained  land  heavy  rain  is  a  blessing  instead 
of  a  curse.  By  drainage  the  soil  is  kept  warmer  and  drier,  and  the  best 
conditions  for  plant  growth  are  obtained.  It  also  helps  in  no  small  degree 
to  resist  the  effect  of  the  dry  seasons  that  we  are  liable  to,  for  it  puts  the 
•oil  in  that  loose,  mellow  condition  that  enables  it  to  hold  more  water 
without  at  any  time  having  too  much ;  and  further,  the  healthful  condition 
of  a  well-drained  farm  will  be  much  greater  than  where  it  is  otherwise. 
Consequently  drainage  confers  an  inestimable  boon  upon  the  residents  of 
the  farm,  as  well  as  upon  the  trees  on  the  land.  Tnere  are  many,  very 
many,  reasons  that  could  be  given  in  favour  of  drainage  did  space  allow ; 
but.  this  I  will  say,  in  concluding  under  this  heading,  that  I  firmly  believe 
that  everyone  who  cultivates  the  soil  can  double  the  producing  power  of  his 
land  by  it,  not  only  in  quantity  but  also  in  quality  ;  and,  as  to  quality,  it 
will,  I  am  sure,  be  freely  admitted  that  there  is  ample  room  for  its  improve- 
ment, for  as  far  as  my  experience  goes  we  do  not  at  the  present  time 
produce  sufficient  really  first-class  fruit  for  our  own  market.  Until  we 
torn  the  thousands  of  tons  of  second  and  third-class  fruit  that  annually 
crowds  our  markets  into  a  first-class  article  it  will  be  useless  for  us  to  think 
of  exporting  to  any  great  extent ;  and  I  say  confidently  that  this  change 
^  never  be  effected  while  drainage  is  neglected. 
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How  we  should  Drain. 

In  dealing  with  this  part  of  the  subject  there  Will  be  several  points  to 
consider — the  nature  of  the  soil,  the  kind  and  size  of  drains,  the  quantity  of 
water  that  it  will  be  necessary  to  carry  off  in  a  certain  time,  distance  apart 
of  drains,  best  mode  of  laying  them,  &c.,  &c. 

Where  the  soil  is  of  a  clay  nature  I  would  not  advise  sinking  the  drains 
to  a  greater  depth  than  2  feet  6  inches.  Below  that  depth  it  will  be  found  as 
a  rule  that  the  clay  becomes  very  compact  and  impervious  to  water,  so  that 
were  the  drain  laid  deeper  it  would  not  be  fully  effectual,  and  I  do  not  thmk 
in  this  sort  of  soil  that  they  should  be  more  than  20  feet  apart.  In  soils  of 
a  more  friable  and  open  nature  it  may  be  necessary  to  put  the  drains  much 
deeper,  but  then  not  so  many  of  them  will  be  required. 

As  to  the  kind  of  drain  to  be  used,  I  think  it  will  be  admitted  by  all  who 
have  any  experience  in  this  work  that  there  is  nothing  to  beat  the  well- 
bumt  earthen  pipe,  or,  as  it  is  commonly  called,  the  tile  drain.  Of  course 
where  stone  can  oe  obtained  readily  and  cheaply,  and  economy  a  necessity, 
good  useful  drains  may  be  constructed  by  breaking  the  stone  to  about  a 
.  4-inch  gauge  and  putting  9  or  10  inches  in  the  bottom ;  but  it  must 
be  remembered  that  with  such  drains  there  is  always  a  liability  to  silt  up 
and  become  inoperative,  when  all  the  work  will  have  to  be  done  over  again; 
whereas  with  well-made  and  well-burnt  pipe  drains  there  is  no  limit  to  their 
duration. 

It  is  most  important  that  the  drains  should  have  a  sufficient  capacity  to 
carry  off  the  surplus  water  in  as  short  a  time  as  possible,  and  to  this  end 
careiul  calculations  will  have  to  be  made.  It  has  not  been  an  uncommon 
practice  in  determining  the  size  of  drains  to  calculate  for  the  average  annual 
rainfall,  but  a  moment's  thought  will  show  that  this  plan  would  only  answer 
in  a  country  with  a  very  even  rainfall.  But  here,  where  at  times  we  are 
subject  to  lengthy  periods  of  drought,  and  at  others  to  phenomenal  falls  of 
rain,  it  will  be  necessary  to  make  provision  for  the  latter,  so  that  as  short 
a  time  as  possible  may  elapse  between  the  fall  of  the  rain  and  the  surplus 
being  cleared  off  the  land.  This  is  one  of  the  points  that  requires  good 
attention,  for  it  does  not  take  stagnant  water  long  to  do  a  great  deal  of 
mischief.  Formerly,  and  still,  to  some  extent,  very  small  pipes  were  used 
for  laterals,  but  the  tendency  of  late  years  has  been,  and  I  think  wisely,  to 
increase  their  size.  I  would  not  advise  anyone  to  lay  down  anything  less 
than  a  2-inch  lateral,  and  of  course  the  size  of  main  drains  will  have  to  be 
regulated  by  the  number  of  laterals  connecting  with  them,  which  in  turn 
will  be  determined  by  the  area  to  be  operated  upon.  By  all  means  have  the 
drains  too  large  rather  than  too  small. 

How  the  drains  should  be  laid :  This  part  of  the  business  requires  the 
greatest  care,  for  upon  the  pipes  being  well  and  truly  laid  depends  the 
success  or  failure  of  the  whole  scheme.  The  ground  to  be  drained  should, 
in  the  first  instance,  be  carefully  surveyed,  the  lowest  points  ascertained, 
and  the  lines  for  the  main  drains  marked  off,  after  which  it  is  an  easy  matter 
to  range  out  the  lines  for  the  laterals.  Then  if  it  is  possible  to  use  a  plough 
the  top  foot  of  the  excavation  may  be  opened  by  this  means,  not  much 
labour  being  required  to  throw  the  loose  earth  slightly  to  one  side,  after 
which  the  remaining  depth  must  be  removed  by  manual  labour,  using  spades 
suitable  to  the  work ;  and  it  is  in  digging  this  lower  portion  that  great  care 
is  necessary  so  as  to  get  an  even  grade  in  the  bottom,  otherwise  a  good  deal 
of  extra  labour  will  have  to  be  expended  in  obtaining  it.  A  true  grade  for 
the  pipes  to  lie  on  is  of  the  first  importance.    Should  there  be  any  hollows 


Digitized  by 


Google 


Drainage.  327 

m  which  water  would  lie  you  may  be  sure  the  tree  roots  will  find  them  out  • 
The  roots  will  enter  the  drain  joints,  continue  to  grow,  and^  eventually  choke 
it  This  is  a  point  that  too  much  stress  cannot  be  laid  upon.  With  regard 
to  the  actual  work  connected  with  draining  I  would  advise  anyone  in  the 
first  instance  to  procure  a  complete  set  of  suitable  tools.  These  will  not  be 
found  to  run  into  much  money.  By  doing  this  the  work  will  be  much 
expedited  and  labour  economised.  When  the  pipes  are  laid  about  6  inches 
of  clay  should  be  laid  over  them.  This  should  be  firmly  and  carefully 
trodden  down,  after  which  the  remainder  may  be  filled  in  by  any  sort  of 
labour.  Possibly  using  the  plough  will  be  found  the  most  expeditious  plan 
of  turning  the  soil  back. 

Every  area  to  be  drained  will  have  its  own  peculiarities,  and  it  is  only  by  a 
complete  and  detailed  study  of  each  individual  case  that  anyone  will  be  able 
to  arrive  at  what  is  the  best  and  most  economical  course  to  be  pursued ;  and 
I  would  strongly  advise  anyone  who  contemplates  draining  to  any  extent,  if 
he  has  not  had  any  previous  experience,  to  consult  some  one  qualified  to 
advise  on  the  subject.  By  so  doing  a  good  deal  will  be  saved  both  in  vexa- 
tion and  cost.  The  work  will  be  reliable,  and  a  little  outlay  in  this  respect 
will  be  found  a  great  gain  in  the  end.  I  would  say  to  any  intending 
orchardist,  by  all  means  in  the  first  place  drain  your  land,  for  by  this  the 
great  cost  often  incurred  in  trenching  may  be  saved.  Of  course,  if  one  can 
afford  to  drain  and  trench  as  well,  possibly  so  much  the  better,  but  I  am  of 
opinion  that  land  broken  up  with  a  heavy  plough  to  a  depth  of  14  inches, 
and  thoroughly  under-drained,  is  sufficient  for  all  purposes.  The  drains  will 
cause  the  bottom  soil  to  disintegrate  sufficiently  for  the  roots  to  penetrate  ; 
and  I  would  point  out  that  trenched  land  without  under-drainage  is  really  a 
great  deal  worse  than  were  it  not  trenched  at  all,  for  it  only  aggravates  the 
evil  by  being  in  a  condition  to  hold  an  immense  quantity  more  water  that 
has  no  possible  chance  of  getting  away. 

As  to  when  we  should  drain,  I  would  recommend  starting  the  work,  if 
possible,  early  in  the  autumn,  after  the  first  rains  have  fallen,  making  the 
ground  sufficiently  soft  to  dlow  of  easy  and  economical  working,  rather 
than  leave  it  later  in  the  year,  when  the  ground  becomes  saturated  and 
doppy  to  work ;  and  it  will  be  found  when  growing  plantations  are  to  be 
operated  upon,. if  done  early  in  the  year,  that  a  very  marked  difference  will 
take  place  in  the  next  season's  results.  In  many  causes  it  will  be  found  that 
the  extra  yields,  both  in  quantity  and  quality,  will  be  sufficient  to  pay  for 
the  whole  cost  of  the  drainage. 

Finally,  I  would  say,  and  say  it  advisedly,  that  thorough  drainage  is  the 
beginning  and  end  of*  all  successful  cultivation.  It  is  the  keystone  of  the 
whole  structure.  Without  it  you  may  cultivate,  manure,  spray — in  fact,  do 
everything  on  the  surface  in  the  most  perfect  manner  possible,  but  without 
thorough  drainage  you  will  never  reap  a  full  and  adequate  return  for  your 
labour  and  expenditure. 
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Oi]  the  Choice  aijd  Use  of  Artificial  Mapres. 

By  F.  B.  GUTHRIE, 
Departmental  Chemist. 


Crop  Requirements — continued. 
Leguminous  Crops. 

Comprising  Buch  cropB  as  the  pea,  bean,  lupin,  lucerne,  clover,  vetches, 
Ac,  stand  midway  between  the  cereals  and  root-crops  with  regard  to  the 
amount  of  fertilising  materials  they  contain.  The  following  numbers  show 
the  composition  of  beans  and  of  red  clover. 

Beans. — A  crop  of  30  bushels  grain  consists  of  2,000  lb.  grain  and 
2,200  lb.  straw,  and  contains  99  lb.  nitrogen,  67  lb.  potash,  and  29  lb.  phos- 
phoric acid. 

A  Bed  Clover  crop  of  2  tons  contains  102  lb.  nitrogen,  83^  lb.  potash, 
and  25  lb.  phosphoric  acid. 

In  addition  to  the  above,  leguminous  crops  contain  a  large  proportion  of 
lime,  amounting  in  the  clover  crop  to  90  lb.  None  of  the  cereals  contain 
more  than  10  lb.  lime  m  the  entire  crop.  Potatoes  contain  about  27; 
mangels,  43  ;  and  turnips,  70 ;  so  that  it  will  be  seen  that  the  proportion  of 
lime  in  the  leguminous  crops  is  considerable.  They  thrive  best  on  calcareous 
soils,  and  derive  special  benefit  from  the  addition  of  lime  as  a  manure.  But 
the  most  striking  peculiarity  about  this  class  of  plants  lies  in  the  fact  that 
they  can  be  practically  independent  of  the  soil  for  their  supply  of  nitrogen. 
It  has  long  been  a  vexed  question,  and  is  still  undecided,  whether  plants  are 
able  Vo  utilise  the  nitrogen  of  the  air  by  means  of  their  leaves.  There  is  no 
satisfactory  evidence  hitherto  of  this  fixation  of  nitrogen  by  the  leaves  of 
growing  plants,  and  it  is  quite  certain  that  the  amount  thus  obtained  is 
inconsiderable,  and  not  sufficient  to  enable  them  to  thrive  independently  of 
the  soil-nitrogen.  The  case  of  leguminous  plants  is,  however,  quite  different, 
and  exceedingly  interesting.  It  appears  from  experiments  of  Hellriegel  and 
Willfarth,  and,  later,  of  Lawes  and  Q-ilbert,  on  peas,  lupins,  vetches,  aud 
lucerne,  that  there  exist  in  the  root-nodules,  or  small  excrescences  on  the 
roots  of  these  plants,  certain  minute  organisms  which  are  capable  of 
assimilating  free  nitrogen  and  of  rendering  it  in  an  available  form  to  the 
plant.  These  organisms  act,  therefore,  as  carriers  of  nitrogen  between  the 
air  and  the  plant,  and  the  root-tubercles  become  a  storehouse  from  which 
the  leguminous  crop  derives  its  nitrogenous  food.  The  air  from  which  the 
nitrogen  is  thus  withdrawn  is  the  air  in  the  interstices  of  the  soil,  and  as  this 
is  continually  renewed,  especially  in  the  case  of  a  porous  soil,  from  the 
outside  air,  the  supply  of  nitrogen  is  practically  an  inexhaustible  one.  The 
form  and  appearance  of  these  nodules  vary  somewhat  in  the  different  plants, 
being  generally  large  or  small  swellings  on  the  root  or  root-fibres,  sometimes 
smgle  and  sometimes  agglomerated.  It  is  generally  believed  that  the  soil- 
nitrogen  is  drawn  upon  in  the  first  place,  and  that  it  is  supplemented  by  the 
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nitrogen  obtained  from  the  air  bj  the  above  method  of  fixation.  Though 
leguminous  plants  exhibit  this  pecuharitjr  in  a  special  degree,  there  is 
reason  to  believe  that  other  plants  are  able  to  fix  nitrogen  from  the  air  in 
a  similar  manner,  though  in  a  much  smaller  degree. 

On  account  of  this  property  possessed  hj  leguminous  plants,  such  plants 
derive  little  or  no  benefit  from  the  application  of  nitrogenous  manures, — ^in 
£act,  it  has  been  observed  that  the  formation  of  root-tubercles  is  reduced,  or 
CYen  stopped  entirely,  by  the  Edition  of  much  nitrate. 

The  manures  that  particularly  benefit  leguminous  crops  are  such  as  contain 
potash.  Taking  further  into  account  the  proportion  of  lime  necessary,  the 
Tollowing  would  be  found  a  useful  average  formula.  A  dressing  of  lime  in 
the  autumn,  say  1  ton  to  1 J  tons  per  acre,  followed  by  a  top-dressing  to  the 
crop  of  3  cwt.  superphosphate  and  2  cwt.  kainit  per  acre. 

Green  Manuring. 

Not  only  do  the  above-mentioned  class  of  crops  require  no  added  nitrogen, 
but  they  actually  enrich  the  soil  in  this  ingredient.  The  land  on  which  such 
a  crop  has  been  grown  contains  a  larger  proportion  of  nitrogen  than  before. 
This  property  is  turned  into  account  in  rotating  crops.  When  clover  is 
grown  between  two  crops  of  wheat,  the  second  wheat  crop  derives  the 
benefit  of  the  nitrogen  accumulated  by  the  clover.  It  also  suggests  a  means 
of  supplying  nitrogen  to  the  soil  without  the  addition  of  nitrogenous  manures. 
If  a  leguminous  crop  is  grown,  and  is  ploughed  into  the  land  just  before  it 
reaches  maturity,  a  manure  is  thereby  added  to  the  land  containing  about 
100  lb.  of  nitrogen  to  the  acre,  that  is  to  say,  the  land  has  received  a  man- 
uriog  of  nitrogen  equivalent  to  that  produced  by  the  addition  of  4  cwt. 
sulphate  of  ammonia  or  of  8  cwt.  ot  dried  blood  per  acre.  Of  course, 
with  such  treatment,  the .  land  is  occupied  for  a  certain  length  of  time 
(dependent  upon  the  rapidity  of  growth  of  the  crop),  and  the  crop  so  grown 
may  be  utilised  to  better  advantage.  The  crops  suitable  for  green  manuring 
we,  therefore,  those  that  mature  most  rapidly,  and  occupy  the  ground  for 
the  shortest  time,  and  which  are  otherwise  of  no  great  value.  Perhaps  such 
crops  as  the  cow-pea,  or  vetches,  or  clover  generally  meet  these  requirements, 
but  the  choice  will  depend  upon  the  surroundings  of  the  individual.  The 
crop  may  be  fed  as  pasture  to  cattle,  in  which  case  a  small  proportion  of 
fertilising  matter  is  lost,  which  is  nearly  compensated  for  by  the  use  of  the 
crop  as  fodder.  Another  advantage  of  green  manuring  lies  in  the  fact  that 
by  the  decay  of  the  crop  thus  ploughed  in  a  supply  of  humus  is  produced, 
Mid  the  vegetable  acids  and  carbonic  acid  produced  by  the  decay  of  the 
plant  assist  in  the  decomposition  of  the  soil  and  the  liberation  of  available 
plant-food.  They  also  bring  up  considerable  quantities  of  plant-food  from 
tbe  subsoil.  Clay  soils  are  specially  benefited  mechanically  from  the 
ploughing  in  of  such  crops. 

Pniit-trees. 

Of  the  manuring  required  for  orchard-trees  and  its  application,  I  do  not 
propose  to  discuss,  as  the  matter  has  been  carefully  treated  in  these  pages, 
in  the  December,  1893,  number  of  the  Gazette,  by  Mr.  Benson.  All  fruits 
contain  considerable  proportions  of  potash  and  phosphoric  acid,  and  of  nitro- 
genous matter  ;  moreover,  the  assimilation  of  nitrogen  promotes  the 
formation  of  sugar  in  the  fruit,  so  that  it  may  be  generally  said  that  a  good 
general  manuring,  containing  lime,  potash,  phosphoric  acid,  and  nitrogen,  is 
e»ential  for  the  production  of  fruit  in  highest  excellence,  in  addition  to  the 
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Dechanical  treatment  of  the  soil  by  effective  draining,  &c.  Analyses  of  ih 
Lsh  of  the  different  fruits  grown  in  New  South  Wales  are  being  conducted  ii 
he  laboratory  of  the  Department,  and  when  these  are  completed  we  shal 
>osse8s  more  accurate  data  on  which  to  base  the  neoeesary  calculations  io: 
he  formulsB  of  manures  than  we  possess  at  present,  being  dependent  upoi 
analyses  of  European  and  American  varieties,  which  differ  so  laigely  amongs 
hemselves  as  to  render  it  more  than  probable  that  our  own  fruits  differ  ii 
composition  from  them,  grown  as  they  are  under  different  conditions  of  soi 
md  climate,  and  that  they  will  require  correspondingly  different  treatment 

In  the  above  notes  we  have  attempted  to  realise  the  principles  on  whicl 
he  successful  application  of  manures  aepends.  We  have  found  that  differen 
Tops  not  only  require  special  foods,  but  that  they  require  such  food  in  i 
orm  which  varies  in  different  cases,  and  that  in  deciding  upon  the  manuw 
o  be  used  in  any  particular  instance  it  is  of  first  importance  to  know  thi 
orm  in  which  the  fooa  required  by  the  crop  is  most  readily  availed  of  by  th 
Top.  Second  in  order  of  importance  are  the  composition  of  the  crop  and  o 
he  soil. 

In  the  next  number  the  source  and  composition  of  the  principal  simpl 
oanures  will  be  discussed. 

Here  follow  a  few  rules  with  regard  to  the  precautions  to  be  taken  in  th 
ise  of  artificial  manures : — 

1.  When  purchasing  a  manure  always  insist  on  a  guarantee  of  its  com 

position  as  determined  by  analysis. 

2.  It  is  as  a  rule  better  to  purchase  simple  manures,  and  to  mix  thai 

yourself  in  the  proportions  requisite  for  the  particular  case  rathe 
than  to  buy  complete  fertilisers  ready  mixed.  In  the  first  place 
the  simple  products  are  much  less  liable  to  adulteration,  and  th 
adulteration  is  much  more  readily  detected ;  in  the  second  place 
you  will  avoid  purchasing  and  paying  for  an  excessive  quantity  o 
an  ingredient  which  may  not  be  required  in  the  particular  case  fo 
which  you  are  using  it ;  and  in  the  third  place,  you  save  the  cost  o 
mixing.  As  these  artificials  are  seldom  required  in  greater  quanti 
ties  than  can  be  easily  mixed  by  hand,  the  trouble  involved  is  verj 
small.  The  simple  manures  are : — Bonedust  and  superphosphatea 
containing  phosphoric  acid  and  nitrogen  ;  dried  blood  and  sulphat 
of  ammonia,  containing  principally  nitrogen ;  kainit,  sulphate  o; 
potash,  and  wood  ashes,  containing  potash;  lime,  gypsum,  &c. 
containing  lime. 

3.  Soluble  manures  are  best  applied  when  the  plant  is  above  ground. 

4.  All  artificial  manures  should  be  mixed  with  about  three  times  thei 

weight  of  dry  loam,  and  distributed  evenly. 

5.  Soluble  manures  should  be  used  with  caution  on  very  porous  soils. 

6.  Soluble  manures  are  applied  superficially  ;  and  the  insoluble  manurei 

can  be  harrowed  in  lightly. 

7.  They  should  be  used  in  conjunction  with  farmyard  manure  as  a  rule 

8.  Never  add  lime  to  a  manure  containing  nitrogen ;  and  when  lime  ha 

been  applied  to  the  land  do  not  use  such  manures  until  about  thre< 
weeks  afterwards. 

9.  The  depth  of  applying  the  insoluble  manures  will  be  regulated  tc 

some  extent  by  the  length  of  root  of  the  crop,  but  as  a  rule  it  it 
not  advisable  to  manure  to  too  great  a  depth. 
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A  few  simple  Hints  for  detecting  Adulteration  in  Artificia] 

Hannres. 

It  must  be  premised  that  it  is  of  do  use  attempting  the  roughest  analysis  of 
a  manure  without  a  fairly  accurate  balance.  The  substances  likely  to  be 
added  as  adulterants,  or  whose  presence  in  quantities  lower  the  value  of  the 
manure,  are  not  foreign  matters,  but  those  like  sand  which  already  exist  in 
the  manure  ;  therefore,  all  attempts  to  decide  the  value  of  a  manure  must 
depend  upon  an  estimation  of  the  quantities  of  the  ingredients  present,  and 
thke  cannot  be  estimated  without  a  balance  which  must  be  capable  of 
weighing  half  a  grain. 

In  the  absence  of  such  an  instrument  the  following  rough  tests  may  be 
found  useful  in  giving  an  approximate  idea  of  the  purity  of  a  few  or  the 
simple  fertilisers : — 

Bone-dust. — A  good  sample  of  bone-dust,  however  fine,  shows  the  bony 
itractare  in  some  of  the  larger  pieces.  It  should  be  as  dry  as  possible,  and 
in  a  fairly  fine  state  of  division.  It  should  have  the  characteristic  smell, 
^ough  there  is  no  need  that  the  smell  should  be  offensive.  It  does  not 
follow  that  a  bone-meal  is  necessarily  good  because  the  smell  is  disgusting — 
indeed,  some  of  the  best  samples  of  bone-meal  received  at  the  Department 
for  analysis  have  been  nearly  tree  from  smell. 

Take  about  100  grains  in  a  small  iron  spoon  or  ladle  ;  heat  it  strongly  in  a 
brisk  fire.  The  heat  should  be  applied  cautiously  at  first  to  avoid  loss  by 
ipurting,  after  which  it  may  be  heated  as  strongly  as  possible.  Any  moisture 
present,  all  the  organic  matter,  and  carbonic  acid  are  driven  off  by  this 
ineans,  and  the  "  ash"  left  behind  contains  phosphate  and  oxide  of  lime,  and 
|na£;DeBia,  with  a  small  quantity  of  alkalies.  This  ash  should  be  quite  white 
if  the  bone-dust  is  jyuxe,  although  it  may  require  some  patience  and  a  pretty 
liot  fire  to  get  it  white.  This  ash  is  now  allowed  to  cool,  and  emptied  into  a 
^ass  beaker  or  a  basin  which  will  stand  heat.  If  such  a  vessel  is  not  at  hand, 
a  small  enamelled  saucepan  may  be  pressed  into  the  service.  Four  into  the 
tth  in  this  vessel  about  half -pint  water  and  a  few  ounces  of  hydrochloric 
^,  and  boil  well  for  about  five  minutes.  The  substance  should  dissolve 
com  pletely  in  the  acid,  or  leave  only  a  very  small  residue.  If  there  is  any 
considerable  residue  left  undissolved,  the  presumption  is  that  sand  has  been 
inixed  either  purposely  or  accidentally.  Allow  this  acid  liquid  to  cool ;  pour 
it  off  from  the  sand  into  a  tumbler  or  glass  jar.  A  rough  indication  oi  the 
quantity  of  phosphate  of  lime  present  may  be  gained  as  follows: — Add 
£late  solution  of  ammonia  until  the  liquid  smells  of  ammonia.  This  will 
form  a  dense  white  precipitate  of  phosphate  of  lime,  and  a  little  practice 
will  enable  you  to  judge  £rom  the  bulk  of  the  precipitate  after  it  has  stood 
for  two  hours  of  the  relative  jproportion  of  this  ingredient  in  the  manure. 
If  the  tame  quantity  (100  grams)  be  taken  in  each  case,  you  will  know  what 
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quantity  to  expect  from  a  good  sample.  If  no  precipitate,  or  only  a  slight  on 
is  formed,  the  manure  may  be  discarded.  I  know  of  no  method  by  which  eye 
an  approximation  of  the  nitrogen  can  be  made  without  apparatus.  As  sand 
the  most  likely  adulterant,  it  will  generally  be  sufficient  to  test  for  it  \ 
above.  This  method  will  detect  sand  in  bone-dust,  dried  blood,  and  sue 
products. 

Sulphate  of  Ammonia  should  be  a  whitish  crystalline  powder,  fairly  di 
and  friable.  It  should  dissolve  completely  in  water  without  leaving  ai 
residue,  and  on  placing  some  in  the  iron  spoon  used  in  the  test  for  bon 
dust,  and  heating  it  strongly  in  the  fire,  it  should  completely  volatilis 
leaving  no  ash.  A  fair  idea  of  its  purity  may  be  inferred  from  the  quantii 
of  the  residue  thus  left.  A  perfectly  pure  sample  would  volatilise  coi 
pletely,  leaving  the  spoon  perfectly  clean.  If  a  little  of  the  powder  1 
mixed  with  slaked  lime,  and  heated  in  the  spoon,  a  strong  smell  of  ammon 
will  be  given  off.  If  there  ia  none,  the  substance  is  not  sulphate  of  ammon 
at  all,  nor  any  ammonium  compound.  Dissolve  a  little  of  the  salt  in  wat( 
and  add  a  few  drops  of  ferric  chloride,  which  can  be  prepared  by  dissol?i] 
a  little  iron  rust,  scraped  off  a  rusty  iron  implement,  in  hydrochloric  aci 
If  a  deep  blood-red  colour  is  produced  by  this  reagent,  the  manure  shou 
not  be  used,  as  it  contains  a  compound  which  is  injurious  to  plants,  namel 
sulphocyanide  of  ammonium.  The  solution  of  sulphate  of  ammonia  shou 
not  alter  the  colour  of  blue  litmus  paper ;  if  it  turns  red,  the  salt  contai 
free  acid  and  should  not  be  used. 

Kainit  should  be  a  crystalline  powder,  resembling  common  salt,  more  orle 
white,  often  of  a  reddish  or  darkish  tinge,  generally  damp  to  the  touch, 
should  almost  entirely  dissolve  in  water,  and  should  be  completely  jsoluble 
water  to  which  a  little  hydrochloric  acid  has  been  added.     The  potash  canii 
be  estimated  by  any  simple  method  with  any  degree  of  accuracy. 

The  above  tests  require  no  other  reagent  than  a  little  hydrochloric  ac 
and  ammonia,  and  though  they  are  not,  in  any  sense  of  the  word,  accura 
analyses,  still  they  may  prove  useful  when  there  is  any  doubt  about  t 
purity  of  any  of  the  substances  in  question. 

"With  the  help  of  a  balance  which  will  indicate  half-grain,  such  as  ai 
druggist  possesses,  the  following  scheme  will  enable  a  fairly  close  estimati^ 
being  made  of  bone-dust. 

The  following  articles  and  chemicals  will  be  required: — A  balance  (tumii 
to  i  grain),  pure  hydrochloric  acid,  pure  ammonia,  a  packet  of  cut  filt 
papers,  glass  beaker,  pestle  and  mortar,  a  sieve  of  eighty  meshes  to  the  line 
inch,  porcelain  basin,  a  glass  funnel,  some  strips  of  litmus  paper.  These  ci 
all  be  obtained  at  the  local  druggists. 

It  is  very  important  to  obtain  an  average  sample  of  the  bone-dust.  To  < 
this,  if  the  sample  is  contained  in  one  bag,  empty  it  out  upon  a  clean  boa 
or  floor  and  mix  it  well  with  the  shovel.  If  in  two  or  more  bags,  take 
sample  from  the  middle  of  each  bag  and  mix  them  as  above.  From  tl 
mixture  take  about  a  spadef  uU  and  grind  it  thoroughly  in  the  mortar  un 
the  whole  of  it  has  passed  through  the  sieve.  The  stfted  sample  is  aga 
mixed  and  is  ready  lor  analysis. 

A  piece  of  glazed  writing  paper  is  placed  on  one  of  the  pans  of  thebalanc 
and  exactly  counterpoised  by  placing  a  similar  piece  of  paper  in  the  oth 
|ftm.  Weigh  out  exactly  200  grains  of  the  finely-powdered  manure  upon  tl 
paper,  introduce  it  without  loss  into  the  iron  spoon,  heat  very  gently  at  fii 
and  then  gradually  more  strongly  until  the  ash  is  white.  Care  must  be  tak< 
not  to  lose  any  by  spurting.   Allow  to  cool,  empty  back  again  upon  the  pap 
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without  loss  and  weigh.  The  weight  now  should  not  much  exceed  80  grains. 
This  is  now  emptied  again  into  the  porcelain  basin,  about  half -pint  water 
added,  and  about  three  ounces  strong  hydrochloric  acid.  Boil  well  for  about 
fire  minutes,  add  a  little  more  water,  and  filter.  Filtering  is  done  as  follows : 
Fold  one  of  the  round  papers  in  half  ^Z^,  now  fold  again  in  half  at  right 
angles  to  the  first  fold  ^  On  opening  this  out  it  will  be  found  to  fit  exactl j 
into  the  funnel.  The  funnel  with  the  filter-paper  is  now  supported  over  a 
beaker  placed  below  it.  The  liquid  in  the  dish  is  now  poured  through  the 
filter,  nnsin^  it  out  with  water  so  as  to  get  all  the  sand  on  the  paper.  The 
paper  with  the  sand  is  now  placed  in  the  oven  until  auite  dry,  and  weighed. 
If  a  second  filter-paper  be  placed  in  the  other  scale,  tne  weight  required  will 
represent  the  weight  of  sand.  This  should  not  be  more  than  3  or  4  grains. 
This  number  divided  by  two  will  give  the  percentage  of  sand  and  insoluble 
matter  in  the  bone-dust. 

The  filtered  liquid  is  now  neutralised  with  ammonia — that  is  to  say, 
ammonia  is  added  till  the  solution  turns  red  litmus  paper  blue.  Allow  this 
precipitate  to  settle  and  filter  again  in  the  same  way  as  the  sand  ;  dry  and 
weign  as  before.  The  weight  of  this  precipitate  divided  by  two  gives  the 
percentage  of  phosphate  of  lime  in  the  bone-dust.  This  should  not  be  less 
than  40  per  cent. — that  is,  the  precipitate  should  weigh  at  least  80  grains. 
The  above  scheme  does  not  pretend  to  scientific  accuracy,  but  it  will  give 
a  fair  approximation  to  the  actual  composition. 

As  the  efficiency  of  a  bone-dust  depends  much  upon  the  fineness  of  division, 
it  is  as  well  to  grade  it  roughly  by  passing  it  through  a  sieve  with  twenty- 
four  meshes  to  the  linear  inch.  Three-quarters  of  the  weight  of  the  manure 
(75  per  cent.)  should  pass  through  the  sieve. 

It  must  be  thoroughly  understood  that  the  above  tests  are  only  intended 
as  a  rough  guide  as  to  the  purity  of  a  manure.  If  the  quantity  of  impurity 
is  found  to  be  excessive,  a  sample  should  be  forwarded  to  a  qualified  analyst 
for  his  report. 

Analysis  of  Bone-dust. 

The  following  is  an  example  of  a  good  quality  of  bone-dust  offered  by  the 
Soap  and  Candle  Company,  Kent-street :— *- 

Moisture        =  7*72 

Organic  matter         =  36*75  (containiDg  nitrogen  =  4*06) 

Sand  and  insoluble  matter  ...  =  1*12 

Tri-calcium  phosphate        ...  =  40*61  (phosphorio  acid  =  22-71) 

Other  lime  salts,  calculated  )    _.  ^.ny 
as  carbonate      ...         ( 

*  Mechanical  condition. 

Fine •         ...  =  42*6  percent. 

Medium  =  53*0         „ 

Coarse =    4*5         „ 

This  is  in  every  respect  an  excellent  sample  of  bone-dust.  The  value  of 
the  fertilising  ingredients  is  £6  5s.  per  ton.  It  is  ofiered  at  £4  10s.  per  ton, 
and  at  that  price  should  prove  an  economical  fertiliser. 

An  analysis  of  a  sample  of  this  firm's  bone-dust  was  made  last  year,  and 
puhlished  in  the  Gazette,  from  which  it  will  be  seen  that  they  have  succeeded 
m  considerably  improving  the  quality  of  their  product. 
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The  Spaying  of  Cows. 


By  W.  J.  STEWABT  MoSIAY,  ALB^  M.Ch^  B.Sc. 


r  the  following  paper  I  propose  to  give  an  account  of  the  operation 
laying  as  performea  on  cows.  I  intend  to  divide  the  paper  into  four  se 
)ns.  In  the  first  I  shall  give  a  description  of  the  yard,  bail,  and  instr 
ents  required.  In  the  second  section  I  shall  give  an  account  of  t 
latomy  of  the  parts,  written  rather  for  students  and  those  understandu 
e  anatomy  of  the  cow.  In  the  third  part  I  shall  describe  the  steps  of  t 
tual  operation,  and  shall  finish  by  giving  an  account  of  the  results  on  t 
ws  spayed  and  the  conclusions  to  be  drawn  from  the  experiments.  Ii 
perience  has  been  gained  from  taking  part  in  the  spaying  of  forty-ti 
5ad  of  cattle.  These  were  generously  supplied  by  Mr.  S.  Burdekin,  ai 
T.  Lamrock  of  the  Kurrajong,  who  has  nad  considerable  experience 
aying,  was  good  enough  to  give  us  demonstrations,  after  which  I,  wi 
hers,  did  the  operation  on  various  cows.  The  youngest  calf  dealt  with  t« 
>out  two  months  old,  and  at  the  other  extreme  were  some  old  cows  ve 
►or  in  condition.  Between  these  classes  were  cows  in  calf,  young  heife: 
id  cows  that  had  just  calved  ;  in  fact,  every  variety  that  could  reasonal 
5  supposed  to  occur.  In  addition  to  the  operations  on  the  live  stock 
kve  taken  the  opportunity  of  dissecting  the  parts  in  a  freshly-killed  co 
ndly  placed  at  my  disposal  by  Mr.  Percy  Lamb.  I  have,  from  this  spe 
en,  been  able  to  study  the  position  of  the  parts  in  the  body,  and  after  t 
moval  of  the  uterus  and  ovaries  I  have  had  the  vessels  injected  in  order 
certain  the  blood  supply  to  the  ovaries,  &c. 

The  Yard,  &c. 

The  yard  constructed  by  Mr.  Burdekin  for  our  purpose  was  suitable  i 

about  eighty  h^ui,  and  was  construct 
on  the  following  plan : — 

It  was  about  50  ft.  long  and  40  ft.  wic 
A  is  the  chief  yard  and  leads  in  bj  gate 
to  B,  which  is  much  smaller  and  tnangul 
in  shape.  It  is  entered  by  gate  (1)  a 
leads  by  gate  (7)  to  0,  the  crush,  whi 
should  be  made  narrow,  else  the  cat 
will  turn  in  it ;  and  the  posts  in  t 
fence  on  either  side  should  have  t 
edges  smooth  and  not  projecting  too  £ 
so  that  the  cattle  will  not  knock  thei 
selves  about  too  much.  The  crush  lea 
Fig.].  into  D  by  the  gate  (6).     The  gates 

and  6)  should  open  towards  the  yard 

id  when  closed  a  stout  bar  of  wood  should  be  put  on  the  side  of  b,  so  tl 
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if  a  cow  runs  back  she  wfll  not  knock  the  gate  off  its  hinges.    The  bail  yard 
B  has  the  fence  on  the  left  side,  a  gate  (6)  behind,  and  one  (5)  on  the 
right  side,  and  the  bail  (8)  at  the  end. 
The  bail  is  constructed  on  the  following  plan : — 

Two  strong  posts  a  and  b  are  joined  by  double  cross-bars  c  and  n, 
while  E  reaches  from  the  angle  between  c  and  b  down  to  d,  in  order  to 
strengthen  the  bail,  and  to  prevent  the  cow  rushing  through  between  f 

and  B.  F  is  a  movable  piece 
fixed  to  the  cross-pieces  n  at  x, 
and  sliding  between  the  upper 
cross-pieces  c.  The  distance  of 
X  from  the  post  a  is  about  6 
inches.  To  this  movable  piece 
F  is  fixed  a  rope,  which  passes 


FiK.2. 


Fig.  8. 

over  a  pulley  near  the  top  of  tho 
post  A,  then,  passing  round  the 
post,  it  is  carried  across  to  the 
near  side,  and  allowed  to  hang 
down  by  b.  The  top  of  the 
movable  piece  f  is  rounded  off, 
as  shown  in  the  figures  2  and  3. 
When  the  rope  is  pulled  f  slips 
up  towards  a,  and  hitting  against 
an  iron  frame  h,*  this  is  thrown  up,  and  the  top  of  f  slips  under  it,  and  is 
caught.  The  iron  frame  h  is  fixed  by  a  pivot  into  the  post  a,  and  it  has  a  long 
handle  k,  which  is  raised  when  the  upright  f  is  to  be  let  free.  The  bar 
of  H  that  catches  f  should  be  about  9  inches  from  the  post  a,  but  as  this 
may  not  be  close  enough  for  young  cattle,  it  is  well  to  have  some  holes  in  c 
in  which  the  ordinary  pegs  can  be  placed. 
The  gate  5  (fig.  1),  leading  from  the  bail,  next  calls  for  description. 
In  fig.  4  is  seen  a  double  gate.  The  chief  gate  (unshaded)  swings  on 
the  post  A,  and  is  so  swung  that  it  will  open  into  the  bail  or  out  into  the 
yard,  as  shown  in  (fig.  5).  This  is  a  very  important  point,  inasmuch  as  it  is 
by  pressing  the  main  gate  inwards,  so  as  to  meet  the  hind  quarters  of  the 
cow,  that  we  keep  her  still  during  the  spaying. 

The  second  gate  suggested  itself  to  me  after  we  had  finished  the  spaying, 
for  it  was  found  that  the  bar  d  (fig.  4),  when  carried  on  to  the  upright  c 
was  so  much  in  the  way  that  it  had  to  be  cut  out,  and  a  temporary  bar  held 
in  while  the  cow  was  being  placed  in  the  bail,  the  consequence  being  that 
wme  of  the  wild  cattle  jumped  through  the  bars.  This  second  gate  would 
then  be  of  great  use  while  the  cow  was  being  bailed  up ;  after  she  was  safe 
it  would  be  opened,  and  the  operator  would  have  plenty  of  room. 

*  H  is  a  quadrilateral  iron  frame,  not  a  eolid  bar,  as  shown  in  figure. 


Digitized  by 


Google 


836 


The  Spaying  of  Cows. 


Por  large  cattle  perhaps  it  would  be  better  if  the  cross-bar  e  met  the 
lower  bar  at  r  (fig.  4).  Outside  the  fence,  on  the  off-side  of  the  bail,  a 
stout  post  A  (fig.  5),  should  be  fixed  for  the  leg-rope,  which  is  put  on  the 


agI 
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Fig.  4. 


near  hind  leg,  and  carried  round  behind  the  cow,  and  put  round  a,  or  held 
there  by  some  one.  When  the  spaying  is  finished  the  cow  is  let  out  through 
yard  e  (fig.  1),  by  gate  (4). 


InstmmentSy  ftc,  required. 

A  strong  triangular  needle,  with  very  sharp  point  and  edges,  about 
3  inches  long. 

A  sharp  knife,  shaped  like  the  ordinary  castrating  knives,  with  the  curved 
edge. 

A  number  of  pieces  of  sailmaker's  twine,  cut  into  lengths  of  a  yard  or 
more. 

Some  Stockholm  tar  and  fresh  dripping.  Mix  about  six  parts  of  tar  to  one 
of  dripping.    This  allows  the  tar  to  be  more  easily  applied  to  the  wound. 

A  bucket  of  water,  towel,  and  soap. 


The 


anatomy  of  the  regions  concerned  in  spaying. 

w  has  been  kept  without  food  for  some  twelve  hours  < 


When  a  cow  has  been  kept  without  food  for  some  twelve  hours  or  more 
there  is  noticed  just  immediately  in  front  of  the  hip  a  well  marked  triangular 
depression,  which  allows  a  stockman  to  tell  whether  a  cow  is  "hollow  "  or  not 
This  is  the  region  in  which  the  incision  for  spaying  is  made. 

The  triangular  area  is  formed  as  follows : — The  front  (anterior)  border 
is  formed  by  the  last  rib,  the  hind  (posterior)  border  by  the  projection  of  the 
hip-bone  (ilium),  and  a  distinct  chord  of  muscle  (flesh)  which  runs  from 
the  projecting  part  of  the  hip-bone  downwards  and  forwards,  and  which 
is  merely  a  fold  of  the  abdominal  (belly)  muscles  presently  to  be  described. 

The  upper  (dorsal)  border  is  formed  by  the  transverse  processes  of  the 
lumbar  vertebr©  covered  on  top  (dorsally)  by  the  erector  spin©  muscle,  and 
underneath  (ventrally)  by  the  quadratus  lumborum.      These  parts  are  quite 
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Fig.  6.— B,  p,  B  U  the  trianglo  described  above ;  p  the  lasit  rib 
in  front ;  i  the  fold  of  muscle  behind  ;  b  the  erector 
spine  muscle  and  transverse  processes  of  the  lumbar 
vertebrae ;  c  is  the  erector  spinic  (the  uppercut) :  d  the 
hip-bone  (ilium);  z  is  the  line  of  the  incision  for  spayin^^; 
A  is  the  area  described  in  the  text  as  made  up  of  the 
abdominal  muscles. 


&iniliar  to  ereiy  one  in  the  sirloin  of  beef,  the  uppercut  being  part  of  the 
erector  spin©,  the  bones  with  marrow  (cut  through)  are  the  lumlar  verte- 
brae, the  rib-like  bones  between  the  upper  and  undercut  being  the  transverse 
processes,  the   undercut   being 
thequadratus  lumborum  furthest 
from  the  marrow  end,  and  psoas 
muscle  nearer  the  "  marrow  end," 
while  the  "end"  makes  up  the 
area  A  (fig.  6)  of  the  triangle, 
and  is  composed  of  the  muscles 
now  to  be  described,  and  is  the 
part  cut  through  in  spaying. 

AYhen  the  skin  (sk.  fig.  7)  has 
been  dissected  from  the  area  a 
(fig.  6),  we  find  that  the  first 
muscle  met  with  is  the  panni- 
cuius ;  the  muscle  known  to  all 
as  a  red  sheet,  on  which  butchers 
are  fond  of  cutting  various  figures 
when  the  sides  are  hung  up  in 
their  shops.  The  muscle  does 
not  extend  over  the  whole  of  a, 
but  as  far  as  its  lower  part.  It 
adheres  firmly  to  the  skin.  After 
this  we  come  on  a  layer  of  fat 
(ft.  fig.  7).  Then  on  the  first 
byer  of  muscle,  called  the  ex- 
ternal oblique,  the  direction  of 

whose  fibre  is  from  the  ribs  downwards  and  backwards  (ext.  o,  fig.  9).    This 
being  cut  through,  we  come  on  a  layer  of  fat  and  then  the  second  layer, 

called  the  internal  oblique  (int.  o, 
fig.  7)  with  fibres  running  in  the 
opposite  direction.  Then  another 
layer  of  fat  and  the  third  layer 
of  muscle,  called  the  transversalis, 
with  the  fibre  very  much  in  the 
same  direction  as  the  external 
oblique  (fig.  7,  tr.).  Then  a 
layer  of  fat  and  a  thick  layer 
of  white  tissue,  called  the  fascia 
trans versalis  (fig.  7,  x).  On 
removing  this  we  come  on  the 
last  layer,  called  the  peritoneum, 
which  is  easily  recognised  by  its 
shining  appearance  and  by  tho 
fact  that  as  soon  as  it  is  torn 
through  the  air  rushes  into  the 
belly  with  a  loud  gurgle. 

There  are  no  arteries  of  any 
great  size  passed  through,  nor  yet 
veins  or  nerves. 

The  best  idea  that  can  be  obtained  of  the  position  of  the  organs  of  genera- 
tion in  the  cow  will  be  to  view  the  parts  in  a  slaughter-house,  when  a  cow 
bas  been  killed  and  hung  up  by  the  hind  legs. 
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Fig.  7. 
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When  Tiewed  in  this  position  we  see  the  parts  aa  shown  in  fig.  8,  which 
was  sketched  from  a  cow  thus  suspended. 

Coming  from  the  tail-end  forward,  we  first  encounter  the  bladder  b 
which  is  seen  as  a  ball  (if  empty)  about  the  size  of  an  orange.    Behind  and 


Fig.  8.— Position  of  the  organs  of  generation  in  the  cow  when  the  animal  is  hung  up  by  hind  legs ; 
B,  bladder ;  el,  round  ligament  in  fold  of  peritoneum  running  down  to  bladder ;  u,  the  body  of 
the  uterus  (bearing  bog) ;  the  arrows  (1 1)  point  to  the  pouch  between  b  the  bladder  and  u  the 
uterus  ;  bl,  the  peritoneum  at  this  position  called  broad  ligament,  it  is  in  two  folds,  and  the 
uterus  and  tubes  are  placed  between  the  folds ;  the  broad  ligaments  run  to  the  sides  of  the 
animal  and  so  keep  the  uterus  and  other  parts  in  position ;  cc>,  the  comua  or  horns  of  the 
uterus ;  c,  has  the  natural  twist ;  b,  is  the  sharp  edge  of  the  peritoneum ;  F'r,  the  fallopian  tubes 
leading  from  the  horns  of  the  uterus  to  the  ovary  which  cannot  be  seen  but  is  situated  at  about  f  ; 
o,  is  the  gut  hung  from  the  back  by  the  fold  of  peritoneum  m.m.  ;  k,  kidney.  The  utow  (2  2) 
point  to  pouch  between  uterus  and  gut. 

below  this  hangs  the  uterus  tj  or  womb  or  bearing  bag  as  the  butchers 
generally  call  it.  If  we  raise  the  bladder  we  shall  see  that  a  pouch  exists 
between  the  bladder  and  uterus,  and  that  the  hand  cannot  be  extended  &r 
behind  the  bladder,  because  the  peritoneun  runs  off  the  front  of  the  uterus 
on  to  the  back  of  the  bladder.  The  arrows  (1  1)  point  to  this  pouch.  The 
bearing  bag  is  divided  into  two  portions,  the  body  of  the  uterus  tr,  and  the  two 
horns  or  cornua  (c  c)  which  run  out  from  the  body  at  the  end  furthest  away 
from  the  bladder.  These  horns  are  twisted  as  shown  in  figure  at  c,  but  they 
can  be  easily  straightened  out  as  shown  at  c\  when  it  is  seen  that  they  be- 
become  narrower  as  they  run  out  from  the  uterus.  The  next  point  that  must 
engage  our  attention  in  the  peritoneum.  It  is  by  means  of  this  membrane 
that  the  uterus  and  ovaries  (stones)  are  held  in  position.  If  we  look  at 
(fig.  8)  we  shall  see  that  the  membrane  runs  over  the  uterus  and  extends  out 
in  either  side  as  bl  (called  the  broad  ligament).    We  have  seen  that  near  the 
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3Tich  bj  running  off  the  front  surface  of  uterus  od  to  the 
bladder.  If  now  we  follow  it  forward  it  runs  over  the 
I  cc,  then  round  the  horns  to  get  to  the  back  of  the 
ill  follow  it  presently.  Where  it  turns  back  at  the  side 
3  a  sharp  edge  formed  ee,  which  is  a  valuable  guide  in 
Tp  edge  EE  be  examined  now,  we  shall  see  just  close  to 

running  in  the  peritoneum.  This  is  the  fallopian  tube 
fg  from  the  ovary  to  the  horn  of  the  uterus.  We  can- 
less  the  edge  e  is  lifted  up  because  the  ovary  lies  on  the 
itoneum.  If  we  introduce  the  hand  between  the  uterus 
shall  find  that  another  pouch  is  formed  on  account  of 
ling  off  the  back  of  the  uterus  in  to  the  gut  (o),  this  is 
Douglas. 
»8ition  of  the  ovaries  we  must  now  remove  the  uterus 

(bl),  and  lay  them  out,  as  shown  in  Fig.  9. 


broad  ligamente  hare  been  cut  out  of  the  oow  and  turned  orer  to  show  the 
)  are  now  in  the  position  occupied  by  them  in  the  animal  :— u,  the  uterua ; 
jrp  edge  of  the  peritoneimi ;  bl,  broad  ligaments ;  o,  the  ovary ;  o',  the 
away  ;  oa,  the  ovarian  artery  entering  the  ovary  at  the  points  oi  ;  ua,  the 
I  by  a  branch  from  the  ovarian  ;  ol,  chord  of  muscle  which  enters  the  ovary, 
riau  ligament ;  F,  the  fallopian  tube ;  f>  the  trumpet-lilce  end  Joined  to  the 
I  a  pouch  or  depression  in  the  peritoneum,  called  the  "  ovarian  pouch/'  in 


(in  Fig.  9)  in  the  position  which  it  occupies  at  the  time 
lat  is,  it  lies  on  that  surface  of  the  broad  ligament 
be  backbone.  It  is  an  oval-shaped  body,  which  varies  in 
the  cow.  In  calves  it  is  about  the  size  of  a  green  pea ; 
b  is  about  the  size  of  a  broad  bean ;  while  in  old  cows  it 
bantam  eg^  or  longer.  It  is  attached  to  the  broad 
3  (Hilum),  and  when  cut  away  from  here  a  narrow  oval 
ch  the  mouths  of  the  ovarian  arteries  are  seen  as  shown 
y  attached  to  the  broad  ligament  by  one  side  only,  it  drops 
ssion  immediatelv  in  front  of  it,  and  shown  in  the  figure 
(i).  It  is  attached  by  one  end  to  the  uterus  by  a  chord 
lis  must  be  cut  through  in  spaying.  Its  other  end  has 
opet  end  of  the  fallopiaa  tube  fixed  to  it  at  (x). 
that  the  branches  of  the  ovarian  artery  are  very  twisted, 
artery  gives  no  branch  to  the  ovary.    The  peritoneum 
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turning  back  runs  till  it  gets  near  the  bladder  (b) 
t,  forming  a  second  pouch,  shown  above  in  Fig.  8 
0.  The  ovary  o  is  seen  resting  on  the  upper  part  of 
to  the  sharp  edge  e  (Pig.  10). 

I  now  see  how  to  find  the  ovary,  for  if  the  hand  is  in 
lide,  and  carried  up  to  the  back  the  gut  (g,  Fig.  10,) 
)e  found.  If  this  is  followed  back  the  hand  runs  into 
ore  will  rest  above  the  uterus  (u).  This  found,  ^ 
rd  until  we  come  to  the  horns  on  either  side  (c)  Or 
ill  lead  us  to  its  curled  end,  and  we  shall  then  find  1 
ig  our  hand  it  will  rest  on  the  broad  ligament  (bl),  j 
le  ovary  o. 


10.— Compare  this  figure  with  figs.  8  and  9.  A  portion  of  the  near  s 
removed,  and  the  parte  are  seen  in  the  position  in  which  they  are  when 
the  back  bone  is  seen,  in  front,  the  kidney  k  (flgs.  8  and  10) ;  behind 
from  the  back  by  (m),  a  fold  or  peritoneum  (figs.  8  and  10) ;  the  peritoneui 
top  of  tiie  uterus  (u) ;  the  arrow  is  pointing  into  the  pouch  thus  formed  a 
Douglas  ;  the  peritoneiun  runs  forward  m  (u)  and  out  on  either  side,  as  i 
■eachei  the  front  of  (c),  it  turns  under  the  uterus,  and  at  the  side,  the 
back  is  marked  by  the  sharp  edge  e. 


have  now  examined  the  parts  from  above  and  bel( 
f  the  position  of  the  parts  in  the  body  we  must  s 
g  at  the  parts  in  the  cow,  after  having  cut  away  j 

Were  we  look  in  from  the  near  side  of  the  cow 
as  shown  in  the  diagram  Fig.  10. 


The  Operation  of  Spaying. 

['he  cow  is  placed  in  the  bail  (fig.  2),  not  in  the  p« 
Lg,  but  with  the  near  side  facing  us. 

?he  pate  (fig.  4)  is  opened,  and  the  leg  rope  put  on 
irried  round  behind  both  legs  to  the  oft*  side,  and  fast 
),  or  held  by  a  man  there. 

['he  gate  (fig.  4)  is  pushed  well  against  the  hind  q 
)  and  the  small  gate  (fig.  4)  is  opened. 
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4,  The  spot  for  the  skin  incision  is  chosen.  Measure  to  a  point  4^  to  5 
inches  in  front  of  the  hip  bone  (d),  along  the  well-marked  ridge  b.  Place 
the  left  hand  on  the  skin  just  near  this  point  so  as  to  steady  it,  then  cut  from 
the  ridge  b  downwards  in  a  straight  line  from  4  to  5  inches  (line  a,  iig.  11.) 


Fig.  11.— Dis  the  hip-bone ;  aI  iathe  mid-line  of  the  back  ;  b  is  the  thick  ridge  forming  the  upper  side 
of  the  triangle  f  b  k  :  b  is  about  11  inches  long  on  a  full-grown  cow  ;  y  and  r  each  about 
10  inches. 


5.  Haring  cut  through  the  skin  (during  which  time  the  cow  will  plunge 
about,  and  care  must  be  taken  that  the  operator  does  not  get  his  arm  jammed 
against  the  gate),  we  then  cut  through  the  layer  of  fat  next  met  with,  and 
we  then  come  on  the  first  layer  of  muscle  (fig.  7,  ext.  o). 

6.  Cut  a  small  nick  in  the  first  layer  of  muscle  (flesh)  about  an  inch  long, 
and  after  that  the  knife  is  handed  to  the  man  holding  the  gate. 

7.  Push  both  forefingers  into  the  cut  in  the  muscle  and  tear  the  muscle 
for  four  ioches  or  more  up  and  down  in  the  same  direction  as  the  cut  in 
the  skin. 

8.  Then  push  the  fingers  through  the  next  layers  of  muscle  and  tear 
them  in  the  same  way. 

9.  A  white  dense  layer  of  tissue  is  then  met  with  (the  fattcia  transversalis, 
fig.  7  x),  this  is  torn  through  with  some  diflBculty,  and  then  we  come  on 
aome  fat,  and  lastly  a  thin  shining  membrane  (the  peritoneum)  which  is 
easily  torn  through.  Gare  must  be  taken  that  we  go  through  this  last 
membrane,  or  we  shall  strip  it  ofE  the  belly  wall  and  get  our  hand  in  between 
the  dense  membranes  mentioned  above  and  the  peritoneum.  The  sensation 
when  the  hand  is  in  this  position  is  though  our  fingers  \Vere  entangled  in 
fine  threads  ;  this  happened  several  times  during  our  spaying. 

10.  On  tearing  through  the  last  layer  (peritoneum)  we  hear  a  gurgle 
caused  by  the  air  rushing  into  the  belly  cavity.  The  operator  now  faces  the 
Hind  quarters  of  the  cow  and  inti'oduees  his  left  arm  into  the  abdomen 
(belly).  The  first  thing  that  may  be  encountered  is  the  paunch  ;  but  this 
seldom  happens  if  the  cow  has  had  no  food,  or  if  not  in  calf. 

11.  The  operator  runs  his  hand  not  straight  in  front  of  him,  but  somewhat 
towards  the  tail  and  up  towards  the  backbone. 

12.  Here  we  will  find  the  bowel  (fig.  10  q)  hanging  down  from  the  middle 
line  of  the  roof  of  the  back,  and  following  this  towards  the  tail  end  his 
hand  will  get  into  a  pouch  (see  fig.  10  x).  Lowering  the  hand  it  will  now 
be  found  to  rest  on  the  body  of  the  breeding  bag  (uterus,  fig.  10  u,  fig.  9  tj). 
Cwrying  the  hand  forward,  the  bag  will  be  found  to  branch  out  into  two 
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)m8.  Follow  the  left  hom  (fig.  10  c,  fig.  9  c)  which 
)erator  and  which  may  also  hang  somewhat  downwards. 
)m  a  tvvist  will  be  found  in  it,  and  immediately  we  cc 
jrder  (fig.  10  e,  fig.  9  e)  of  the  broad  ligament.  Nc 
)ove  this  sharp  border  and  feel  about  for  a  small,  hard,  s 
le  size  of  a  cherry  or  a  broad  bean. 

13.  Seize  this  hard  object  (the  ovary  or  stone)  between  tl 
iger,  and  holding  it  firmly  (for  it  will  easily  slip),  withdn 
.rryinff  the  ovary  and  the  parts  that  hold  it,  to  the  hole  i: 

14.  When  the  ovary  has  been  pulled  through  the  incisi 
le  light,  the  parts  will  have  the  position  as  shown  in  fig.  ] 


Fig.  12.— 0  is  the  ovary,  ol  the  ovarian  ligpament,  easil}*  seen  as  a  thick  chord 
OA,  ovarian  artery  entering  o\-ary ;  bl,  the  broad  ligament  to  which  the 
one  side ;  ft,  end  of  lallopiaii  tube  attached  to  ovar}'. 


15.  Now,  take  a  knife  and  cut  through  the  chord,  at  the 
^ary,  ol,  and  which  is  easily  seen  entering  the  ovary, 
jament  through,  the  knife  can  be  carried  down  close  to 
vdkj  the  broad  ligament,  which  holds  th^  ovary,  and  cu 
^arian  artery  oa,  and,  lastly,  the  end  of  the  fallopian  tube  n 
>tter,  however,  to  cut  through  the  ovarian  ligament  ol, 
rary  off*.  This  can  be  easily  done,  and  the  sudden  breal 
tuses  less  bleeding  than  cutting  with  a  sharp  knife.  (AV 
>en  removed,  the  edge  left  will  appear  as  shown  in  fig.  9, 

16.  Having  removed  the  ovary,  the  narts  will  now  slip  b 
)ing  again  introduced,  the  upper  surface  of  the  breeding 
lo  left  hom  is  followed  out  and  the  left  ovary  found  and 
.me  way.     The  ovarian  ligament  will  generally  be  found 

'  the  wound  instoad  of  at  the  upper  part,  because  th< 
wide  down  as  it  is  pulled  across  to  the  opening.     The  ova 

When  the  cow  is  heavily  in  calf, — The  breeding  bag  will  t 
id  the  ovaries  are  carried  for  some  distance  with  it,  an 
)  pushed  far  back,  so  that  on  the  hand  entering  the  be 
•st  carry  it  along  the  near  side  towards  the  hip  so  as  to  g 
;  the  paunch,  which  can  then  be  pushed  out  of  the  way. 
iding  the  ovary  could  be  given,  it  is  merely  a  matter  of  1 
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In  the  case  of  joung  calves,  the  animal  can  be  thrown  on  the  ground  and 
held  while  the  inciBion  is  being  made,  then  lifted  on  to  its  legs  and  the  hand 
or  two  fingers  introduced  and  the  ovaries  found.  As  the  parts  dealt  with 
are  verj  sm&U  the  ovaries  will  often  be  found  hanging  almost  together  from 
either  side  of  the  uterus.  These  may  be  removed  by  catching  each  ovary 
between  the  thumb  and  fore-finger  and  cutting  through  the  broad  ligament 
with  the  thumb-nail  without  withdrawing  the  hand. 

Closing  the  Incinon. — After  the  ovaries  have  been  removed  the  edges  of 
the  skin  round  the  wound  are  drawn  together  with  four  or  five  stitches. 
The  needle  is  pushed  through  the  hide  only,  not  through  the  muscles.  When 
all  the  stitches  have  been  introduced,  the  hide  cut  is  smeared  with  the  tar 
and  grease. 

The  cow  is  now  liberated,  and  goes  through  yard  E,  and  out  of  gate  4 

The  affcer-care  of  the  Cattle. 

The  cattle  should  be  put  into  a  paddock  where  they  will  not  be  disturbed* 
13ie  grass  should  be  green  and  have  a  spring  in  it.  They  may  have  water  ; 
and  after  a  few  days  a  little  green  lucerne  to  purge  them.  The  stitches 
should  be  looked  to,  and  if  they  give  way  the  cow  should  be  put  in  the  bail 
and  fresh  stitches  put  in.  If  the  flies  get  at  the  wound  they  often  leave 
maggots,  which  must  be  scraped  out  and  fresh  tar  applied.  If  an  abscess 
fonns  around  any  of  the  stitches  remove  the  stitch  so  that  the  matter  can 
drain  away. 

Eemarks  on  the  Besnlts  obtained  after  Spaying  forty-two  Head 

of  Cattle. 

In  the  spaying  of  these  forty-two  head  of  cattle  five  operators  took  part* 
three  of  these  having  no  experience  in  the  operation  and  two  being  expe- 
rienced hands,  who  did  the  majority  of  the  cattle.  The  cattle  were  all  ages — 
from  two  months  to  ten  years.  Of  the  whole  number  three  died ;  of  these, 
two  were  old  cows  in  bad  condition,  one  being  in  calf,  and  the  third  was  a 
joung  heifer.  This  heifer  was  very  wild,  and  had  to  be  pulled  into  the  bail 
with  a  rope.  The  first  cow  died  on  the  ninth  day  after  the  operation,  the 
next  on  the  tenth  day,  and  the  next  about  the  fourteenth  day.  Of  the  cows 
spayed,  about  fifteen  were  in  calf  and  five  slipped  their  calves,  and  of  the  • 
calves  four  died. 

I  inspected  the  cattle  thirteen  days  after  the  spaying,  and  found  that  the 
young  cattle  looked  well,  and  that  the  stitches  had  given  way  in  a  ve^  few 
cases.  The  old  cows  did  not  look  so  well,  and  many  were  evidently  suffering 
&om  peritonitis  judging  by  the  manner  in  which  they  were  distended 
with  gas. 

I  went  over  the  stitches  on  the  twenty-first  day,  and  found  that  in  about 
half  a  dozen  of  the  cattle  the  stitches  had  cut  through,  and  that  the  wounds 
had  suppurated.  Presh  tar  was  put  on,  and  after  a  week  or  two  all  the 
wounds  were  healed  up. 

If  any  conclusions  can  be  drawn  from  the  small  number  of  cows  dealt 
with,  I  should  say  that  the  following  rules  should  be  followed  in  spaying : — 

1.  The  time  of  year  should  be  spring,  before  the  weather  gets  too  warm 
and  the  flies  get  too  numerous,  and  also  that  the  young  grass  aids 
the  cure  in  providing  rich  fodder,  and  from  the  fact  often  observed 
that  when  cattle  are  purged  they  do  better.     There  can  be  little 
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doubt  that  when  the  cattle  get  blown  out  with  wind  they  should  be 
purged.  The  wind  collects  in  the  bowels,  and  is,  no  doubt,  in  the 
majority  of  cases  a  symptom  of  peritonitis.  I  would,  therefore, 
recommend  the  administration  of  the  sulphate  of  magnesia  in  sii 
to  eight  ounce  doses  when  the  animal  looks  **  blown  out." 

2.  The  younger  the  animal  the  better  chance  of  its  getting  over  the 

operation  well  and  quickly. 

3.  The  cattle  do  not   die  from  primary  bleeding,  as  was  shown  by 

the  fact  that  none  died  before  the  ninth  day,  and  that,  therefore,  no 
ligatures  are  required  after  pulling  off  the  ovary. 

4.  In  many  cases  large  pieces  of  the  ovary  are  left  behind,  and  there 

is  no  reason  why  the  cow  should  not  breed  from  these  pieces. 
The  point  of  this  remark  is  that  it  is  better  to  pull  the  ovary 
to  the  wound  and  see  what  is  being  done  rather  than  pull  it  off  by 
mere  touch. 

6.  In  order  to  prevent  peritonitis  the  greatest  care  should  be  taken 
to  have  the  hands  and  arms  clean  before  introducing  them  into 
the  abdominal  cavity. 

Concluding  Remarks. 

It  may  be  asked  what  is  to  be  gained  from  spaying  cattle.  It  has  lonsj 
ago  been  proved  that  cattle  that  are  barren  get  fat  sooner  than  those  that 
bear  calves,  and  that  if  the  cows  are  made  barren  artificially  that  they 
likewise  become  fat.  Therefore,  we  may  spay  calves  in  order  that  they  may 
become  fat  while  still  young,  or  we  may  spay  cows  that  have  had  several 
calves  in  order  that  they  may  become  fat,  and  we  may  thus  get  rid  of  old 
cows  for  beef,  which  would  otherwise  remain  poor,  and  breed  weedy  calves. 
Lastly,  it  has  been  found  that  if  a  cow  is  spayed  while  in  full  milk  that  she 
will  go  on  milking  for  months,  and  sometimes  for  years.  A  squatter  has 
assured  me  that  he  has  known  a  bullock,  5  years  old,  go  on  his  knees  so  as 
to  be  able  to  suck  at  his  mother,  a  cow  that  had  been  spayed  four  years 
previously.  I  might  also  point  out  that  spaying  may  be  used  for  the 
following  case : — If  one  owns  a  well-bred  cow,  which,  if  a  breeder,  would 
bring  a  large  sum  of  money,  but  if  barren  would  only  bring  her  price  as  far 
as  beef  was  concerned,  it  may  happen  that  the  owner,  after  keeping  her  for 
some  time,  may  be  in  doubt  as  to  whether  she  is  is  calf  or  not.  By  placing 
her  in  the  bail,  and  making  the  incision  as  in  spaying,  the  point  would  be 
immediately  cleared  up.  This  may  seem  an  out  ot  the  way  case,  but  Mr.  P. 
Lamb  has  informed  me  of  a  case  that  occurred  when  a  very  valuable  cow, 
after  being  kept  for  some  years,  was  sold  to  a  butcher  for  beef,  and  when 
killed  was  found  to  be  in  calf.  In  conclusion,  I  would  say  that  there 
appears  to  be  very  little  pain  connected  with  the  operation,  and  that  after 
the  skin  is  cut  through  the  cow  does  not  appear  to  suffer. 
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JPoultry. 


By  S.  gray, 
Sub-Editor. 


The  Cochin, 

There  are  two  points  in  connection  with  the  CocTiin  without  mention  of 
which  any  description  of  them  would  be  incomplete.  This  breed  of  fowl  is 
called  the  "  father  of  the  poultry  fancy,"  from  the  fact  that  on  their  first 
exhibition  in  1847  they  created  a  vast  amount  of  public  attention,  and  in 
fact  the  popularity  of  poultry  shows  dates  from  that  eVent.  Previously,  it 
is  recorded,  such  shows  were  confined  to  the  very  few  breeders  who  took  to 

Sultry  as  a  hobby,  but  on  the  advent  of  the  Cochin,  poultry-keeping  may 
said  to  have  becoipe  general  amongst  people  of  all  classes.  The  other 
point  is,  that  the  Cochin  is  one  of  the  breeds  the  improvement  of  which  is 
due  to  English  rather  than  to  American  breeders. 

The  breed  originated  in  China,  and,  as  already  stated,  the  first  specimens 
showing  the  characteristics  of  those  we  have  at  the  present  day  reached 
England  in  1847.  Since  that  time  breeders  have  worked  patiently  on  until 
the  present-day  bird  has  become  a  wonder  to  all  observers.  The  feathering 
is  unique,  the  feathers  having  a  larger  web  and  finer  and  weaker  shaft  or 
quill  than  is  possessed  by  any  other  breed,  these  peculiarities  accounting  for 
the  beautifully  soft  downy  appearance  of  the  birds. 

According  to  Lewis  Wright :  "A  Cochin  cock  ought  not  to  weigh  less  than 
t€D  or  eleven  pounds,  and  very  large  specimens  range  from  that  weight  to  as 
high  as  fifteen  pounds ;  but  the  latter  weight  is  very  rare,  and  is  generally, 
according  to  our  observation,  accompanied  by  a  clumsy  and  ungainly  carriage, 
though  we  have  seen  some  exceptions  to  this  rule.  A  good  Cochin  looks 
larger  even  than  his  actual  weight,  as  the  plumage  is  very  loose  and  flufiy,  a 
peculiarity  which  arises  from  the  feathers  being  broader  across  the  web,  and 
thinner  or  weaker  in  the  shaft  or  quill  than  that  of  other  varieties.  The 
comb  is  single,  and  should  be  perfectly  upright,  free  both  from  twist  and  any 
tendency  to  fall  over,  with  a  find  arched  outline  and  neat,  handsome-looking 
spikes;  both  comb,  face,  deaf-ears,  and  wattles  being  as  fine  in  skin  or 
texture  as  possible.  This  point  is  greatly  valued  by  fanciers,  a  rough,  warty- 
looking  skin  being  much  disliked.  The  head,  which  should  be  carried 
slightly  forward,  is  rather  small  and  very  intelligent  looking ;  the  neck 
rather  short,  and  very  thick  and  full  in  the  hackle,  which  should  be  long 
enough  to  flow  well  over  the  shoulders  and  back ;  the  shoulders  somewhat 
square  and  very  broad  across  ;  the  breast  rather  high  relatively,  but  should 
be  prominent,  full,  and  broad.  The  back  so  short  as  to  have  hardly  any 
length  at  all,  but  wide  and  flat  crossways,  and  running  off  almost  at  once 
into  the  saddle.  This  last  is  one  of  the  most  important  points  in  a  Cochin 
cock;  it  should  be  nearly  or  quite  as  broad  as  the  back,  begin  to  rise 
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almost  from  the  very,  base  of  the  neck,  and  rise  more  and  more  gradually 
towards  the  tail,  forming  no  angle  with  the  feathers  of  that  member,  but  a 
nice,  harmonious,  continuous  line.  The  body  to  be  short,  but  very  deep,  and 
the  'flufE'  on  the  thighs  standing  out  as  much  as  possible  in  globular  form. 
This  and  leg  feather  form  perhaps  the  second  great  point  in  a  good  Cochin. 
The  hocks  ought  to  be  thoroughly  well  covered  with  soft,  curling  feathers,  but 
free  from  stiff,  projecting  quills  (vulture-hock) ,  and  the  shank  feathering 
heavy,  standing  out  from  the  shanks  well.  The  legs  should  be  short,  and  as 
wdde  apart  as  possible.  *  The  tail  and  wings  are  also  important,  the  tail  of  a 
good  Cochin  containing  hardly  any  quill,  but  merely  soft,  curling  feathers ; 
and  the  small  and  short  wing  being  well  clipped  up  to  the  sides,  and  the 
points  almost  buried  between  the  saddle-feathers  above  and  the  fluff  below. 
The  breed,  in  common  with  Brahmas,  is  peculiarly  subject  to  what  is  called  a 
'  slipped '  wing,  or  the  flight  feathers  protruding  outside  the  secondaries 
instead  of  being  nicely  tucked  under.  This  fault  greatly  diminishes  both  the 
value  and  beauty  of  a  bird,  and  tells  heavily  in  any  good  competition.  The 
gait  is  slow,  and  the  carriage  quiet  and  dignified. 

"  The  hen  is  of  similar  conformation  as  to  shortness,  width,  and  depth  of 
body,  the  short  neck  rather  tending  forward,  the  high-carried  stern,  &c.  In 
her,  the  saddle  is  exchanged,  however,  for  a  still  more  developed  *  cushion,' 
almost  globular  in*  its  fulness  of  outline,  and  which,  witn  a  similarly 
developed  fluff  on  thighs,  are  the  chief  points  in  a  Cochin  hen.  The  tail  is 
very  short,  and  should  just  peep  througn  the  feathers  of  the  cushion.  In 
other  points  the  conformation  is  similar.  In  both  sexes  the  toes  should  be 
large,  straight,  and  well  spread  out." 

"The  colours  bred  in  Cochins  are  various  shades  of  cinnamon,  buff, 
partridge  or  grouse,  white,  black,  and  "  cuckoo." 

In  keeping  Cochins  cleanliness  is  most  essential,  and  the  roosting-houses 
must  be  kept  scrupulously  clean.  They  are  much  better  on  broad  planks 
littered  with  straw  than  on  perches,  such  board  forming  a  sort  of  roof  to  the 
nesting  boxes.  As  will  be  seen  from  the  weight,  they  make  excellent  table 
birds.  They  are  fairly  hardy,  and  the  hens  moderate  layers.  The  bens  also 
are  good  mothers,  and  their  fluff  helps  to  keep  the  almost  naked  chicks 
warm.  I  can  hardly  recommend  them  as  a  farmer's  fowl,  but  a  few  running 
in  a  nice  green  paddock  look  very  handsome,  and  can  with  proper  attention 
be  made  to  pay  for  their  keep.  The  young  cockerels  are  very  easily  made 
into  capons.     They  will  succeed  better  in  the  drier  portions  of  the  Colony. 

Having  already  given  such  a  full  description,  I  merely  add  schedule  for 
colour  of  Buff  Cochins  and  value  of  defects  in  judging : — 

Colour  ov  Lemon-buff,  Silveb-buff,  or  Cinnamon  Cochins. 

In  both  Sexes, — Beak  rich  yellow  ;  comb,  face,  deaf -ears  and  wattles  brilliant  red,  with 
as  few  small,  spiky  feathers  as  possible ;  eyes  should  match  the  plumage  as  nearly  as 
possible,  but  red  eyes  are  not  objectionable ;  legs  bright  yellow,  with  a  shade  of  red 
between  the  scales. 

Colour  of  Cock — Breast  and  under  parts  any  shade  of  lemon-buff,  silver-buff,  or  cinna- 
mon, provided  it  be  even,  and  free  from  mottling  ;  head,  hackle,  back,  shoulders,  winss, 
and  saddle  any  shade  of  deeper  and  richer  colour  which  harmonises  well — lemon,  gold, 
orange,  or  cinnamon  ;  the  wings  to  be  perfectly  sound  in  colour,  and  free  from  mealiness. 
Tail  still  darker  in  tint,  but  as  free  from  black  as  possible,  except  in  the  darker  Bufis 
and  Cinnamons,  in  which  black  is  not  objectionable;  white  in  the  tail  is  very  objectionable 
in  any  colour  except  whites. 

Colour  of  Hen. — Body  all  over  of  any  even  shade,  free  from  mottled  appearance; 
hackle  of  a  deeper  colour  to  harmonise,  &ee  from  black  pencilling  or  cloudiness,  cloudy 
hackles  being  especially  objectionable ;  tail  as  free  from  black  feathers  as  possible.  Birds 
must  match  m  the  pen,  and  in  matching  different  sexes,  the  hen's  body-colonr  must  match 
that  on  the  cock's  breast  and  lower  parts. 
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Value  of  Defects  in  Judging. 


Standard  of  Perfection. 

A  bird  ideally  perfect  in  shape,  size, 
colour,  head  and  comb,  cushion  or 
saddle,  leff-festbers,  tail,  &c.,  and 
in  perfect  nealth  and  condition,  to 
count  in  points      

If  of  extraordinary  size,  add  on  that 
account        


Defects  to  he  Deducted. 

Bad  head  and  comb ^  10 

Want  of  hackle           6 

,,       cushion         8 

„       fluflf 7 

100               „       leg-feather 12 

Vulture  hocks 5 

5        Bad  shape  or  carriage  of  tail 6 

White  in  tail  (where  objectionable) ...  6 

Primaries  out  of  order           15 

Curved  toes      7 

Stain  of  white  in  deaf -ear     6 

Faulty  colour  and  marking 24 

Want  of  size     20 

„       general  symmetry 15 

„       condition       12 

„             „        (if  total) 35 

Onr  illu8trati<m  represents  a  pair  of  Buff  Cochins  belonging  to  the  Kingsgrove  Poultry 
Farm  Co.,  which  took  first  prize  at  the  recent  Show  of  the  Royal  Agricultural  Society  at 
Moore  Park. 


Scaly  Leg. 


SCALY  LEG. 

Reference  to  PlaU  (page  347). 
A.  Healthy  leg.  B.  Diseased  leg. 

Paraaite  [Sarwfiu  mutam)  present  n\  the  disease  known  as  Scaly  Leg. 
A.  Fonale  front  Tiew;  b.  Back  vio.t  of  ditto;  c.  The  male;  d.  Six-legged  lArra;  ■.  ■Mw^nun-i 
manfliniM,  pi*.  feelers,  Jj.  cheeks ;  r.  Front  leir  of  fem&le ;  e.  Ditto  iiule,  nymphs,  and  young  females. 


the  fowls  an  acaridan  parasite  or  a  new  species,  wiucu  luo  lat/bci  ^rsuvx.xsmxixx 
described  and  illustrated  in  a  very  elaborate  manner,  under  the  name  of 
Sarcoptes  mufans.    The  affection  in  question  was  therefore  a  true  scab. 

MM.  Eeynal  and  Lanquetin,  in  their  notes  upon  scaly  legs,  state  that 
it  is  their  opinion  that  the  complaint  can  commence  either  at  the  head  or  at 
the  legs.  This  is  an  error;  it  commences  always  at  the  legs,  and  it  generally 
remains  localised  upon  them,  but  not  always,  as  stated  by  Neumann,  who 
asserts  that  the  scales  of  the  head  (comb,  <&c.)  are  not  due  to  the  same  cause 
as  scaly  legs  ;  nevertheless,  we  have  had  under  our  observation  many 
instances  of  true  scale,  or  scab,  of  the  comb,  among  cocks  which  were  at  the 
same  time  affected  in  the  legs.  These  latter  had  inoculated  their  heads  in 
scratching  with  their  claws.  Scaly  legs  have  also  been  noticed  among 
turkeys,  pheasants,  partridges,  and  even  cage-birds,  but  the  heads  of  these 
did  not  appear  to  be  subject  to  scab. 

In  his  work,  La  Langshan,  from  which  above  illustrations  are  taken,  the 
author,  M.  Eouille,  says  of  that  variety  : — "Like  all  the  Asiatic  breeds,  it  is 
subject  to  scaly  leg.  Reports  which  we  have  tried  to  obtain  as  to  the  soils 
which  give  rise  to  this  malady  to  birds  have  been  contradictory."  In  a 
footnote  M.  Eouille  says — "  Scaly  leg  is  considered  by  some  pathologists  to 
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Value  of  Defects  in  Jitdgino. 
Standard  of  PerfecHon,  Defects  to  he  Dei 

A  bird  ideally  perfect  in  shape,  size,  Bad  head  and  comb    ... 

coloar,  head  and  comb,  cushion  or  Want  of  hackle 

saddle,  leg-feathers,  tail,  &c,  and  ,,       cushion 

in  perfect  health  and  condition,  to  „       fluff 

count  in  points      100  „       leg-feather    ... 

If  of  extraordinary  size,  add  on  that  Vnlture  hocks 

account        5        Bad  shape  or  carriage  of  t 

White  in  tail  (where  obje< 
Primaries  out  of  order 

Curved  toes      

Stain  of  white  in  deaf -ear 
Faulty  colour  and  markin 

Want  of  size     

„       general  symmetr 

„       condition 

„  „        (if  total 

Our  illustration  represents  a  pair  of  Buff  Cochins  belonging  to  the  Kin 
Farm  Co.,  which  took  first  prize  at  the  recent  Show  of  the  Royal  Agricu] 
Moore  Park. 

Scaly  Leg. 

The  following  note  has  been  kindly  forwarded  to  me  by  Mr. 
of  Moorside  Poultry  Yards,  Telegraph  Point : — 

Ik  a  recent  number  of  the  Meveur,  M.  P.  Megin,  the  ex] 
fancier,  gave  some  very  interesting    details    conoeming  sea 
which  I  base  the  following  remarks  : — ^For  a  long  time  it  ha 
that  poultry  are  liable  to  an  affection  of  the  legs,  characterised 
abundance  of  the  scaly  secretions  of  the  epidermus,  which  has 
rendering  them  greatly  enlarged  and  deformed.     It  has  been 
some  authorities,  as   resembling  an  affection  which  affects 
beings,  called  ichthyosis^  in  which  the  epidermus  also  becon 
scaly ;  but  it  was  only  in  1860  that  the  true  nature  of  this 
^tablished.     M.  Reynal,  at  the  time  clinical  professor  at  A 
gave  some  fowls  attacked  with  this  complaint  to  Messrs.  Li 
Ch.  Eobin,  for  them  to  study.     These  savants  discovered  upoi 
the  fowls  an  acaridan  parasite  of  a  new  species,  which  the  lati 
described  and  illustrated  in  a  very  elaborate  manner,  under 
Sarcoptes  muians.    The  affection  in  question  was  therefore  a  t 

MM.  Reynal  and  Lanquetin,  in  their  notes  upon  scaly  le| 
it  is  their  opinion  that  the  complaint  can  commence  either  at  tl 
the  legs.  This  is  an  error;  it  commences  always  at  the  legs,  an 
remains  localised  upon  them,  but  not  always,  as  stated  by  N 
asserts  that  the  scales  of  the  head  (comb,  &c.)  are  not  due  to  tl 
as  scaly  legs ;  nevertheless,  we  have  had  under  our  obser 
instances  of  true  scale,  or  scab,  of  the  comb,  among  cocks  whic 
same  time  affected  in  the  legs.  Those  latter  had  inoculated  tl 
scratching  with  their  claws.  Scaly  legs  have  also  been  nc 
turkeys,  pheasants,  partridges,  and  even  cage-birds,  but  the  h€ 
did  not  appear  to  be  subject  to  scab. 

In  his  work,  La  Langshan,  from  which  above  illustrations  i 
author,  M.  Eouille,  says  of  that  variety  : — "Like  all  the  Asiati 
subject  to  scaly  leg.  Reports  which  we  have  tried  to  obtain  i 
which  give  rise  to  this  malady  to  birds  have  been  contradic 
footnote  M.  Rouille  says — "  Scaly  leg  is  considered  by  some  pa 
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be  a  skin  disease  analogous  to  psoriasis  (Laboultene) ;  by  others,  as  a  parasite 
skin  malady  caused  by  acarid©."  Eobin,  Megnin,  Frohner,  Ac.,  have  dis- 
covered as  present  in  the  disease  8 ar copies  mutans,  which  are  capable  o£ 
localising  themselves  on  any  part  of  the  body. 

Mr.  Vale,  an  expert  authority  on  diseases  of  poultry,  and  pigeons,  Ac, 
and  a  microscopist  of  recognised  ability,  says  in  one  of  his  books  (Roup  and 
Kindred  Ailments),  we  fmd,  under  head  "Scaly  Leg,"  the  following: — 
"Symptoms — An  accumulation  of  epidermic  scales  upon  an  inflamed  surface. 
This  condition  is  not  due  to  parasites,  as  is  generally  supposed,  but  to 
tubercular  disease,  the  cause  of  the  inflammation.  All  fowls  suffering  from 
scaly  leg  should  be  destroyed." 

That  a  gentleman  of  Mr.  Yale's  experience  should  have  held  this  theory 
so  lately  as  within  three  years  is  surprising,  and  shows  how  easy  it  is  to  be 
mistaken.  That  scaly  leg  is  a  parasitic  disease  is  now  well  established,  as  is 
evidenced  by  above  illustration. 
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Practical  Vegetable-growiijg. 


Directions  for  the  Month  of  June. 

The  weather  during  the  month  of  June  is  generally  cold,  and  especially  so 
at  night,  but  notwithstanding  this  there  should  be  vegetables  in  sufficient 
quantity  for  home  use.  When  sowing  seed  or  planting  seedlings  it  would 
be  advisable  not  to  plant  or  sow  the  same  piece  of  ground  with  the  same  kind 
of  plant  or  one  belonging  to  the  same  family.  For  instance,  peas  had  better 
not  be  sown  on  the  same  ground  where  French  beans  nad  just  been 
growing.  It  would  be  better  to  use  the  ground  for  cabbages,  or,  perhaps, 
Bome  root-crop.  It  is  not  always  practicable  to  carry  out  a  proper  rotation 
of  vegetables,  but  as  far  as  possible  it  should  be  done. 

Everyone  who  has  a  garden,  whether  it  be  for  vegetables,  fruits,  or 
flowers,  should  always  save  the  ashes  from  the  fires  and  spread  them  over 
the  ground.  They  had  better  not  be  mixed  with  manure,  for,  if  so,  it  is  not 
unlikely  that  some  loss  may  occur.  Ashes  are  useful  for  several  purposes, 
especially  wood  ashes.  They  frequently  contain  a  considerable  quantity  of 
potash,  one  of  the  most  necessary  ingredients  of  all  plants.  They  assist  to 
sweeten  the  land,  keep  it  open  and  mellow,  and  assist,  considerably,  towards 
the  retention  of  wholesome  moisture  in  the  soil.  Everyone  who  has  any- 
thing to  do  with  the  soil  should  carefully  remember  this. 

There  should  be  no  difficulty  for  every  farmer  who  grows  his  own 
vegetables  to  collect  abundance  of  good  manure  for  all  the  requirements  of 
the  vegetables.  There  is  nothing  better  in  the  world  than  the  droppings  of 
cows,  horses,  sheep,  and  fowls,  and  the  liquid  portion,  if  it  be  possible  to 
retain  it,  is  the  most  valuable.  Pig-manure  is  objectionable  for  vegetables, 
for  it  sometimes  imparts  a  disagreeable  and  offensive  flavour.  Whoever 
grows  vegetables  should  aim  not  only  to  grow  them  well,  but  also  to  grow 
them  with  a  good  flavour,  and  this  can  be  done  by  using  well-rotted  manure. 
The  preparation  of  manure  is  by  no  means  difficult.  The  droppings  of 
the  various  animals  should  be  well  mixed  together,  and  kept  to  ierment  or 
rot  under  some  sort  of  shelter,  where  the  rains  cannot  wash  out  the  beet 
part  of  the  manure.  It  should  not  be  allowed  to  become  dry,  and  this  can 
be  obviated  if  all  the  dish-water  and  house-washings  are  emptied  over  it 
daily,  but  it  should  not  be  made  too  wet.  A  little  experience  will  soon  show 
how  to  act,  and  how  to  make  the  best  of  manures.  Bones  burnt  to  powder 
will  make  a  useful  addition  to  the  manure-heap.  This  is  perhaps  tne  best 
and  easiest  method  of  using  them,  for  although  all  tho  nitrogen  will  be  lost 
the  phosphates  will  be  saved,  and  this  is  the  principal  constituent  of  bones. 
When  manure  is  well  rotted,  most,  if  not  all,  of  the  seeds  of  weeds  which 
droppings  (especially  of  sheep)  are  almost  certain  to  contain,  will  be 
destroyed.  On  account  of  the  weed-seeds  alone  the  manure  should  be 
rotted. 
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Beaders,  of  these  suggestions  for  vegetable-growing,  who  are  starting  to 
work  for  the  first  time  at  making  a  vegetable-garden  are  advised  not  to 
grow  their  vegetables  amon^t  their  fruit-trees.  There  is  always  a  great 
temptation  to  do  so,  but  it  is  a  mistake  unless  the  trees  are  very  young 
indeed.  It  is  far  better  to  set  apart  a  piece  of  ground  altogether  for  the 
vegetables ;  it  need  not  be  verv  large,  but  it  should  be  kept  clean,  thoroughly 
well  cultivated,  and  constantly  under  crop.  The  ground  should  be  well 
drained,  and,  if  possible,  trenched  2  feet  deep  all  over,  including  paths ;  and 
great  care  must  be  taken  to  have  an  outlet  for  surplus  water,  especially  if 
the  ground  is  stiff  and  of  a  clayey  nature.  When  it  is  being  trenched  the 
top  soil  should  not  be  turned  over  to  the  bottom,  and  the  subsoil  brought  to 
the  surface,  but  it  should  be  managed  that  the  surface  soil  be  kept  to  the 
top,  and  this  can  easily  be  done  if  the  matter  be  well  thought  over. 

Artichoke^  Olohe. — Some  suckers  or  young  plants  may  be  put  out  during 
the  month,  but  this  may  be  delayed,  if  necessary,  until  nearer  spring.  It  is 
a  vegetable  hardly  worth  the  growing,  and  one  that  takes  up  a  good  deal  of 
space  in  the  garden.  Plant  the  suckers  or  young  plants  about  3  feet  apart, 
and  if  the  soil  is  dry  they  had  better  be  well  watered  after  planting. 

Ariichokey  Jerusalem. — ^This  is  quite  a  different  vegetable  to  the  above, 
and  in  no  way  related  to  it  and,  properly  speaking,  is  not  an  artichoke  at 
all.  It  is  a  native  of  Brazil.  It  is  a  remarkably  easy  vegetable  to  grow, 
and  will  succeed  on  almost  any  kind  of  soil  if  it  be  well  dug  and  well 
manured  with  old  rotten  manure.  Over-manuring  is  apt  to  cause  the 
stalks  to  grow  too  rank,  and  then  the  tubers  will  not  be  so  plentiful.  It 
is  an  excellent  vegetable,  as  well  as  a  wholesome  one,  and  it  should  be 
grown  in  every  vegetable-garden.  The  tubers  had  better  be  planted  as 
soon  as  they  can  be  obtained,  as  they  will  not  keep  out  of  the  ground  for 
any  length  of  time.  Make  rows  about  8  feet  apart,  and  plant  the 
tubers  along  these  rows  about  I  foot  apart,  and  about  5  incnes  deep. 
Cover  with  soil  and  keep  free  from  weeds.  Endeavours  are  bein^  made  by 
seedsmen  in  Europe  to  raise  tubers  as  smooth  as  possible,  and  it  is  most 
probable  their  efforts  will  be  successful. 

Beans,  Kidney, — ^These  may  be  sown  in  the  warmest  parts  of  the  Colony, 
and  only  in  places  free  from  frosts. 

Beans,  Broad. — ^The  present  month,  June,  is  a  suitable  time  to  sow  to  any 
extent.  This  vegetable  prefers  a  stiff  soil,  but  will  succeed  fairly  well  in 
any  soil  if  it  be  well  manured.  Sulphate  of  lime  will  be  found  to  improve 
the  quality  of  the  beans  considerably.  Superphosphate  of  lime  is  also  useful. 
Manures  rich  in  nitrogen  should  be  avoided, 

Gahhage. — Sow  a  sufficient  quantity  of  seed  to  meet  requirements.  Sow 
also  some  seed  of  the  red  or  pickling  cabbage,  for  it  will  be  found  to  be 
useful.  The  pickling  may  be  done  without  any  difficultjr.  The  cabbage 
should  be  cut  up  into  fine  cross-slices,  and  covered  well  with  salt  for  about 
three  days  or  more.  The  salt  should  be  rubbed  well  into  the  cabbage 
occasio^nally.  Then  place  the  cut-up  cabbage  in  pickle- jars,  and  pour  in  and 
cover  with  boiling  vinegar.  Allow  it  to  cool,  and  then  cork  the  bottles 
securely.  This  may  be  used  at  once.  Cabbages  may  be  planted  out  as 
required. 

JSndive. — Sow  a  little  seed  in  the  warm  parts  of  the  Colony.  It  is  a  native 
of  a  warm  climate,  and  therefore  succeeds  well  in  warm  places,  although 
some  varieties  will  grow  well  almost  anywhere. 
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Carrot, — Sow  a  few  rows  of  this  useful  vegetable,  and  tliin  out  former 
sowings.  The  small  carrots  thinned  out  need  not  be  thrown  away,  for  they 
can  be  used  in  soups. 

Leeh, — This  is  a  good,  useful,  and  wholesome  vegetable,  and  should  be 
grown  largely.  Sow  a  good  quantity  of  seed  in  a  seed-bed.  If  any  fair- 
sized  seedlings  are  available,  plant  them  out  in  very  richly-manured  shallow 
trenches.  Some  of  the  best  varieties  are  London  Flag  and  improved  Mussel- 
burg.  The  trenches  should  be  about  18  inches  apart,  and  tne  young  leeks 
should  be  planted  deep  in  the  soil,  about  9  inches  apart.  The  leek  is  a 
greedy  feeder,  and  needs  abundance  of  manure  and  water  to  bring  it  to  the 
greatest  perfection. 

Lettuce. — Sow  a  little  seed,  and  plant  out  strong  seedlings  from  the  seed- 
.  l)ed.    Eemove  them  carefully,  and,  if  possible,  without  breaking  their  roots. 

Onion. — Sow  a  little  seed,  and  attend  to  seedlings  which  are  coming  up 
from  former  sowings.  They  must  be  kept  quite  free  from  weeds.  Thiu  out 
as  the  plants  become  strong.  Spread  a  dressing  of  soot  and  salt,  half  and 
ball,  about  the  young  onions. 

Parsnip. — Sow  a  little  seed ;  thin  out  former  sowings,  and  keep  down  the 
weeds  as  they  grow. 

Peas. — Sow  largely,  in  rows  about  3  feet  apart.  When  the  plants  are 
about  3  or  4  inches  high  stick  in  some  light  brush  or  sticks  along  the  rows 
for  the  peas  to  climb  over.  Be  careful  not  to  make  the  brush  too  dense 
and  thick  or  the  plants  cannot  grow.  The  seed  should  be  put  about  4  inches 
apart  in  drills,  which  should  be  about  3  or  4  inches  deep,  but  not  more. 

Kerbs. — ^Divide  any  old  plants  and  replant. 

Sdad  Plants,  such  as  mustard  and  cress  and  radishes  may  be  sown  from 
time  to  time  as  required.  Tender  radishes  are  always  useful,  but  all  that 
are  hard,  pithy,  or  overgrown  should  be  pulled  up  and  thrown  to  the  pigs  or 
chickens. 
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When  the  land  is  ready  and  the  trees  available,  the  planting  out  of  new 
orchards  may  commence  during  the  month,  as  the  earlier  in  season  the  trees 
are  planted  the  firmer  and  better  established  they  will  become  before  spring,- 
when  they  start  into  active  growth.  In  support  of  this,  I  may  say  that  even 
during  the  winter  the  young  trees  are  making  root,  and  this  is  easily  seen  in 
nursery  work,  where  the  roots  of  the  trees  that  are  heeled  in  are  often 
covered  with  young  rootlets  that  have  been  formed  since  the  trees  were  lifted, 
and  which  are  destroyed  when  the  tree  is  again  removed  for  planting ;  so 
that  had  these  trees  been  planted  out  permanently  in  the  first  place,  instead 
of  being  heeled  inand  then  transplanted,  the  root-growth  made  would  have  been 
available  for  the  tree's  requirements  when  the  active  tree-growth  in  spring  makes 
a  demand  on  the  roots  to  supply  the  necessary  moisture  and  food.  In  planting 
out,  always  take  care  to  obtain  well-grown  healthy  trees  having  a  good  root, 
and  yearlings,  if  possible.  Never  plant  too  deep ;  the  depth  at  which  the 
tree  stood  in  nursery  is  about  the  right  depth  to  plant.  Carefully  examine  the 
roots,  and  cut  ofi"  any  bruised  or  broken  parts,  making  a  sloping  cut  from  the 
underside,  so  that  the  cut  surface  comes  directly  in  contact  with  the  soil, 
when  young  roots  will  readily  start  from  it.  Dig  the  holes  carefully,  and  in 
planting  always  see  that  the  centre  of  the  hole  is  kept  rather  higher  than  the 
sides,  so  that  the  drainaj^e  is  from  and  not  to  the  main  trunk  of  the  tree.  Spread 
the  roots  evenly  round  the  hole,  and  spread  a  little  of  the  top  soil,  which  should 
be  kept  separate  for  this  purpose  when  digging  the  nole,  evenly  round 
the  roots,  and  press  it  firmly  so  that  every  root  comes  directly  in  contact 
with  the  soil,  so  that  there  will  be  no  fear  of  the  roots  drying  out.  When 
planted  cut  the  top  of  the  tree  back  to  the  desired  height ;  and  this  early 
cutting  back  has  also  an  advantage,  as  the  buds  that  are  left  will  become 
much  better  developed  during  the  winter  than  if  all  the  top  had  been 
left  on.  If  the  tree  is  properly  planted  and  cut  back  staking  will  be  un- 
necessary, and  this  is  always  an  advantage,  as  when  staked  the  tree  is  often 
more  or  less  chafed  by  being  rubbed  by  the  wind  against  the  stake.  If  the 
ground  is  not  ready  the  preparation  oi  the  soil  should  be  proceeded  with 
rapidly.  Pruning  should  be  pretty  general  with  all  deciduous  trees,  except 
the  apple,  which  in  the  coast  districts  may  not  have  completed  shedding  its 
leaves.  I  am  always  in  favour  of  early  pruning,  as  by  doing  so  the  ener^es 
of  the  tree  are  confined  to  the  development  of  the  buds  that  are  left  instead 
of  being  distributed  over  the  whole.  Where  the  orchard  requires  liminff,  it 
it  can  be  done  during  the  month,  and  draining  where  necessary  should  be 
attended  to.  Slowly-acting  manures  such  as  bone-meal,  ground  bones,  or 
boiling-down  refuse  that  has  been  composted,  can  be  applied  to  the  orchard 
during  the  month,  and  should  be  cultivated  or  lightly  ploughed  in,  so  that 
they  may  become  ab:sorbed  by  the  soil  and  be  rendered  slowly  available  for 
plant-food  when  required  by  the  trees  in  spring.  The  prunings  of  ai 
orchard,  should  always  bo  carefully  gathered  up  and  burnt,  as  by  this  means 
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the  spores  of  many  injariouB  fungus  diseases  are  destroyed ;  and  whenever 
practicable  it  is  of  great  adrant^e  to  gather  up  and  burn  all  leaves  that 
have  been  effected  with  pear  mite,  pear  scab,  apple  scab,  powdery  mildew, 
or  any  other  surface-feeding  microscopic  funsrus,  and  all  rotting  truit  that 
may  be  left  lying  about  and  covered  with  the  bitter  rot.  If  this  is  carefully 
done  it  will  be  the  means  of  destroying  countless  germs  of  disease,  and  will 
be  productive  of  great  good  to  the  orchard.  The  balance  of  main  crop  of 
lemons  should  all  be  cut  from  the  trees  this  month  and  properly  cured,  as 
previously  described  in  the  Gazette ;  and  the  earlier  oranges  will  be  ready 
for  market,  especially  those  from  the  Northern  rivers,  the  fruit  ^rown  near 
Sydney  being  still  more  or  less  unripe  and  lacking  sugar,  though  there  will 
be  a  demand  for  a  certain  quantity  for  local  consumption  and  intercolonial 
trade.  Towards  the  end  of  the  month,  however,  shipments  of  the  ripest 
fruit  might  be  prepared  for  export ;  but  the  fruit  will  have  to  be  of  extra 
quality  and  well  packed.  After  undergoing  a  week's  curing  to  toughen  the 
skin,  all  fruit  for  export  should  be  carefully  wrapped  and  evenly  and  lightly 
packed,  and  all  blemished  fruit — no  matter  how  small  the  blemish  may  be — 
should  be  rigidly  excluded. 

Our  fruitgrowers  have  had  a  very  good  opportunity  during  the  present 
autumn  of  seeing  how  fruit  should  be  got  up  and  packed  for  export,  by 
means  of  the  cases  of  Sicilian  lemons  which  have  been  exposed  in  our 
market  for  sale ;  and  it  is  to  be  hoped  that  they  will  take  a  lesson  from  the 
Sicilians,  for  if  there  is  one  thing  our  growers  are  deficient  in  above  all 
others — and  their  faults  are  not  few — it  is  in  the  handling,  packing,  and 
marketing  of  their  fruit. 
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The  Soils  op  the  Labour  Settlements. 

The  suitability  of  tte  soils  of  tte  Pitt  Town  and  Wilberforce  Co-operatiye 
Settlements  having;  been  brought  into  prominence  in  the  metropolitan  press, 
the  following  analyses  by  the  Departmental  Chemist,  Mr.  F.  B.  Guthrie, 
will  doubtless  prove  of  interest  to  readers  generally,  as  well  as  valuable  as  a 
guide  to  the  settlers  in  cultivating  the  areas  of  which  they  are  typical 

Pitt  Town. 

The  soil  is  a  sandy  loam,  having  a  capacity  for  water  of  82  per  cent.,  and 
an  absolute  weight  per  acre,  6  inches  deep,  of  2,662,20(5  lb.  A  mechanical 
analysis  shows  that  it  contains  of  root  fibres,  '20  per  cent. ;  stones  over 
J  inch  in  diameter,  '41  per  cent.;  coarse  gravel  more  than  iV  inch  in 
diameter,  6*35  per  cent. ;  fine  gravel  more  than  Vb  inch  in  diameter,  791 
per  cent. ;  fine  soil,  8513  per  cent.,  comprising  sand,  45*68  per  cent.,  ard 
imfalpabic*  matter,  chiefly  clay,  3i)'45  per  cent.  An  analysis  of  the  fine 
soil  discloses  moisture,  1742  per  cent.,  and  volatile  and  combustible  matter, 
principally  organic,  5  107  percent.  The  fertilising  substances  soluble  in 
hot  hydrochloric  acid  of  1*1  specific  gravity  consist  of  lime,  *093  per  cent.,  the 
general  value  of  which  is  fair ;  potash,  •112  per  cent,  general  value  satis- 
factory ;  phosphoric  acid,  *053  per  cent ,  general  value  fair ;  nitrogen,  "188 
per  cent,  (equal  to  ammonia,  '204  per  cent.),  general  value  satisfactorT ; 
lerrous  oxide,  '180  per  cent. 

In  his  general  remarks  Mr.  Guthrie  says:  "This  analysis  is  made  on 
samples  7  and  8  mixed  together,  as  being  typical  of  the  largest  area.  The 
soil,  though  not  particularly  rich,  is  not  deficient  in  fertilising  materials,  is 
in  fair  mechanical  condition,  and  does  not  contain  any  injurious  ingredients 
It  would  benefit  by  draining  and  the  addition  of  lime ;  about  \  ton  per  acre 
would  improve  it.  Good  farmyard  manure  would  probably  be  sufBcient  for 
most  crops,  with  additions  in  the  way  of  special  fertilizers  for  special  crop? ; 
about  4  cwt.  of  bone-dust  per  acre  for  maize,  hay,  and  vegetables." 

Wilberforce. 

This  settlement  forms  a  portion  of  Wilberforce  Common,  the  soil  being  a 
sandv  loam,  having  a  capacity  for  water  of  29'6  per  cent.,  and  an  absolute 
weight  per  acre,  6  inches  deep,  of  3,008,118  lb.  A  mechanical  analysis  shows 
that  it  contains  of  root  fibres,  '14  per  cent. ;  stones  over  \  inch  in  diameter, 
•00  per  cent. ;  coarse  gravel  more  than  iV  inch  in  diameter,  '00  per  cent. ; 
fine  gravel  more  than  A  iuch  in  diameter,  62  per  cent. ;  fine  soil,  99  24  per 
cent.,  comprising  sand,  72*02  per  cent.,  and  impalpable  matter,  chiefly  clayi 
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27*22  per  cent.  An  analysis  of  the  fine  soil  discloses  moisture,  1*019  per 
cent. ;  Tolatile  and  combustible  matter,  principally  organic,  110  per  cent. 
The  fertilising  substances,  soluble  in  hot  hydrochloric  acid  of  I'l  specific 
granty,  consist  of  lime,  '112  per  cent.,  general  value  satisfactory ;  potash, 
"OOS  per  cent.,  general  yalue  bad;  phosphoric  acid,  '043  per  cent.,  general 
nine  indifferent ;  nitrogen,  '077  per  cent,  (equal  to  ammonia,  093  per 
ceot.),  general  value  fair ;  ferrous  oxide,  *216  per  cent. 

In  his  general  remarks  Mr.  Guthrie  says :  "  The  analysis  was  conducted 
on  No.  2,  which  appears  typical  of  the  largest  area.  This  is  a  poor  soil, 
inclined  to  be  sour,  and  would  require  draining,  liming,  and  liberal  dressingM 
of  manure  before  the  best  results  are  obtainable.  It  is  in  fair  mechanical 
condition.  For  special  crops,  especially  roots  and  grain,  it  will  require  the 
addition  of  manures  containing  phosphoric  acid  and  potash.  iSpeakin^ 
generally,  plenty  of  bone-dust  and  about  2  cwt.  of  kainit  per  acre  will 
benefit  it  considerably.  The  almost  total  absence  of  potash  is  quite 
remarkable." 


A  Prolific  Wheat. 

I5  response  to  an  inquiry  by  Messrs.  Haywood  Bros.,  of  Pambula,  the 
Department  recommended  the  growth  of  Galland's  Hybrid  wheat  for  poultry- 
feed,  both  on  account  of  its  rust-resisting  qualities  and  its  prolificnesH.  The 
following  letter,  dated  12th  March,  1894,  has  been  received  from  Messrs. 
Haywood  : — "  You  will  remember  we  wrote  for  particulars  and  inf onnation 
last  May  regarding  the  most  suitable  varieties  of  rust-resisting  wheat  to 
grow  for  poultry-feed.  In  reph',  Q-alland's  Hybrid  was  mentioned  in  par- 
ticular. Your  Department  sent  us  shortly  afterward  half  a  bushel  of  the 
above-named  wheat,  which  was  carefully  sown,  on  the  30th  May  following, 
on  a  rich  piece  of  alluvial  land  adjoining  the  Pambula  Biver,  about  one-fifth 
of  an  acre  in  extent.  Before  sowing  we  calculated  that  at  least  one-third 
of  the  wheat  was  destroyed  by  weevil ;  so  we  planted  it  a  little  thicker. 
However,  it  came  up  very  thin — certainly  not  half  as  thick  as  it  should  be 
for  a  crop.  It  stooled  out  well,  and  grew  rapidly  to  a  height  of  6  feet,  and 
was  harvested  the  first  week  in  January  last,  when  it  co^d  be  easilv  seen 
that  there  was  ample  room  for  twice  the  crop  on  the  same  piece  or  land. 
The  season  was  unusually  wet  from  the  time  of  sowing  up  to  the  time  it 
was  reaped,  and  not  a  sign  of  rust  could  be  noticed.  From  one-fifth  of  an 
acre  we  have  just  threshed  8  bushels  of  seed,  and  we  intend  sowing  the 
whole  of  it  for  seed  purposes.  We  may  state  that  we  have  never  grown 
such  a  wonderfully  proline  cereal  excepting  maize.  Its  large  ears  of  heavy 
grain  hang  down  almost  half  way  to  the  ground.  The  straw  was  used  for 
thatch.  As  we  have  gone  into  poultry  and  egg  farming  this  variety  of  wheat 
will  certainly  be  of  the  greatest  value  to  us,  because  of  its  rust-resisting 
qualities  and  its  prolificness.    No  farmer  should  be  without  a  few  acres." 

Beference  is  made  to  this  variety  of  wheat  in  Vol.  IV,  p.  468,  where  it  is 
stated : — ^*  Gklland's  Hybrid  is  an  enormously  prolific,  hardy,  rust-resistant, 
mid-season  or  somewhat  late  variety.  It  has  been  known  to  yield  90  bushels 
to  the  acre.  The  grain  is  very  inferior  for  flour,  and  is  used,  for  fowls.  In 
appearance  this  variety  resembles  Algerian,  and  to  a  less  extent  the  larger 
Burums,  such  as  Xeres.  It  is  grown  in  many  parts,  but  not  extensively. 
It  will  flourish  on  poor  soil,  and  with  little  attention." 
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The  Peevention  op  Phtlloxeea. 

In  a  communication  addressed  recently  to  the  Sydney  Mfimvng  Serdd, 
Mr.  Henry  Bonnard,  of  Vitis  Park,  near  Eichmond,  urges  upon  rine-growen 
the  necessity  for  treating  their  vines  during  the  winter  with  the  following 
mixture,  recommended  by  "The  High  Commission  against  Phylloxera"  in 
France,  as  a  means  of  destroying  the  winter  egg.  The  mixture  for  1,000 
vines  is  prepared  by  dissolving  in  50  or  60  gallons  of  water  25  to  30  lb.  of 
sulphate  of  iron,  to  which  may  be  added  a  few  pounds  of  sulphunc  acid,  or 
better,  a  few  pounds  of  sulphuret  of  potash.  Then  wash,  or  mop  carefully, 
the  whole  of  the  old  wood  of  every  vine  below  the  wood  of  the  year  with  a 
paint  or  whitewash  brush.  The  wood  will  soon  look  as  black  as  if  charred, 
and  as  the  solution  will  damage  the  linen,  clothing,  and  boots  of  the  operator, 
he  should  not  wear  his  best  suit  for  the  occasion. 

In  a  report  on  the  above-mentioned  communication,  Mr.  J.  A.  Despeissie, 
Consulting  Viticulturist  to  the  Department,  says: — "The  solution  is  the 
same  which  has  been  for  a  couple  of  years  or  more  recommended  by  the 
Department  as  a  preventive  against  anthracnose  or  black  spot  on  the  grapes, 
and  I  have  n(»  doubt  that  if  brought  into  contact  with  the  phylloxera,  ita 
winter  egg^  or  any  spores  or  parasite  on  the  vine,  it  would  destroy  them 
speedily. 

"  In  this  matter,  however,  united  and  wide-spread  action  would  be  required, 
and  the  application  would  have  to  be  very  thorough,  and  extend  to  tnc  old 
wood  and  the  whole  of  the  stem,  instead  of  being  confined,  as  in  the  case  of 
anthracnose,  to  the  younger  wood  of  the  previous  year. 

*'  This  treatment,  if  not  an  absolute  guarantee  of  the  destruction  of  the 
phylloxera  on  the  vine,  would,  however,  be  productive  of  much  good  in  many 
respects.  It  is  cheap,  would  save  the  crop  from  the  attack  of  anthracnose; 
would  destroy  a  considerable  number  of  the  spores  of  the  oidium,  as  well  as 
larvse  of  insects  destructive  of  the  vine,  and  also  annihilate,  by  contact,  the 
winged  form  of  the  phylloxera,  or  its  Qgg^  and  would  bring  each  stock  of  vine 
more  directly  under  the  notice  of  vine-growers  and  vine-dressers,  who  would 
thus  be  better  able  to  notice  at  the  start  any  possible  invasion  of  the  vine  bv 
the  pest,  and  thus  take  prompt  measures  to  stop  its  further  encroachmenta. ' 
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AGRICULTURAL  SOCIETIES  SHOWS,  1894. 


Society. 

Dapto  A.  and  H.  Society 

Clnnes  Agricultural  Society  

Albion  Park  A.  and  H.  Association         

Kiama  A.  and  H.  Association       

Holt-^atherland  H.  and  I.  Society  

WoUongong  A.  and  H.  Association         

Berry  A.  and  H.  Society 

Gosford  A.  H.  and  I.  AJssociation 

Laddenham  A.  and  H.  Association  

Manning  River  (Taree)  A.  and  H.  Association  ... 

lithgow  A.  and  H.  Society  

Shoalhaven  (Nowra)  A.  and  H.  Association 

Harolan  P.  and  H.  Society  

Kangaroo  Valley  A.  and  H.  Society        

Canddo  A.  and  H.  Association     

Tomnt  A.  and  P.  Association        

Tenterfield  P.,  A.,  M.,  and  H.  Society 

Port  Macqnarie  A.  and  H.  Society  

Lbmore  A.  and  H.  Society 

Benima  District  (Moss  Vale)  A.,  H.,  and  L 

Society  

N^>ean  District  (Penrith)  A.,  H.,  and  L  Society 

Bobertflon  Agricnltaral  Society     

Uralla  P.  and  A.  Association        

BegaA.  and  P.  Association         

Inverell  P.  and  A.  Association      

Picton  Agricnltaral  Society  

Cobargo  A.  and  P.  Society 

Tombenunba  P.  and  A.  Society 

Glen  Innes  P.,  A.,  and  M.  Association 

Goolbum  Agricultural  Society      

Gulgong  Agricultural  Association 

Armidale  (Ck>mbined  Show),  A.  and  P.  Association 

T^uralga  A.  and  P.  Association      

Boyal  Agricultural  Society  (Sydney)       

Braidwood  P.  and  A.  Association 

Castle  HiU  A.  and  H.  Association 

Orange  A.  and  P.  Association       

Walcha  P.  and  A.  Association      

Lower  Clarence  (Maclean)  Agricultural  Society... 

Camden  A.,  H.,  and  I.  Society     

Grundagai  P.  and  A.  Society  

Blayney  P.  and  A.  Association     

Gundaroo  P.,  A.,  and  H.  Association     

Kamoi  (Xarrabri)  P.,  A.,  and  H.  Association    ... 

Bttthmst  A.,  H.,  and  P.  Association       

Clarence  (Grafton)  P.  and  A.  Society      


SeoreUiy. 

Date. 

A.  B.  Chippindale 

Jan 

.  9,  10. 

J.  W.  Brown      ... 

ti 

17,  18. 

T.  Armstrong     ... 

}> 

17,  18. 

J.  Somerville 

II 

26,26. 

W.  Douglas 

II 

26. 

A.  J.  A.  BeatM>n.. 

II 

31,andFeb.  1 

A.  J.  CoUey 

Feb.  6,  7,  a 

H.  S.  Bevrendge... 

II 

9,  10. 

K.  CampbeU       ... 

II 

13,  14. 

W.  Plummer 

11 

14,  15. 

M.  Asher 

>i 

15,  16. 

R.  Leeming 

II 

15,16. 

H.  Morrice 

II 

23. 

H.  Joyce 

II 

26,26. 

C.  H.  Brooks      ... 

II 

27,28. 

W.  H.  Bridle      ... 

II 

27,28. 

J.  Harker 

"] 

27,  28,  and 
Mar.  1. 

A.  E.  Poutney    ... 

II 

28  and  Mar.  1. 

C.  S.  Connor       ... 

II 

28  and  Mar. 
1,2. 

J.  Yeo      

Mai 

•.  li  2i  8. 

B.  Benaud 

»» 

1|2,8. 

R.  J.  Ferguson  ... 

II 

6,7. 

J.  D.  Leece 

If 

6,7. 

A.  J.  Wilson       ... 

11 

7,8. 

J.  M^nreen 

II 

8,9. 

G.  Bradbury 

II 

8.9. 

J.  Graham 

II 

13,14 

W.  Willans 

II 

13,  14. 

J.  Denshire 

II 

14,  15. 

J.  J.  Roberts      ... 

II 

15,  16. 

S.  Turner 

if 

16,  17. 

W.  H.   Allingham 

II 

20,  21,  22. 

J.  J.  Walsh        ... 

II 

21,22. 

F.  Webster 

II 

21  to  27. 

G.  F.  Taylor 

II 

22,23. 

F.  H.  G.  Rogers... 

II 

26,27. 

J.  S.  Thomas      ... 

II 

28,29. 

H.  Chapman 

April  4,  6. 

J.  S.  Dunnet 

II 

4,6. 

W.  R.  Cowper    ... 

II 

4,5. 

W.  E.  Kyle 

II 

5,6. 

G.  H.  Woolly     ... 

II 

5,6. 

J.Affleck 

II 

6. 

J.  Riddle 

II 

11,  12. 

W.  G.  Thompson.. 

II 

11,  12,  13. 

T.Page    

II 

18,  19. 
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Society. 

Wellington  P.  and  A.  Association  

Hunter   River    (West    Maitland)    A.    and    H. 

Association        

Dubbo  P. ,  A. ,  and  H.  Association 

Warialda  P.  and  A.  Association 

Mudgee  Agricultural  Society         

Macleay  (Kempsey)  A.  and  H.  Association 

Gwydir  (Moree)  P.  and  A.  Association 

Upper    Hunter    (Muswellbrook)    A.     and    H. 

Association        

Upper  Manning  (Wingham)  A.  and  H.  Society... 
Homsby,   Thornleigh,    Pennant  Hills,    &c.,  H. 

Association        

Cumnock  P.  and  A.  Association 

Warren  P.  Association       

Oobar  P.  and  A.  Association         

Riverina  ( Jerilderie)  P.  and  A.  Society 

Forbes  P. ,  A.,  and  H.  Association. . 

Northern  (Singleton)  Agricultural  Association  ... 

Cowra  P.,  A.,  and  H.  Association 

Bnrrowa  P.,  A.,  and  H.  Association       

Secretaries  of  Societies  are  asked  to  forward  dates  of  forthcoming  Shows  as  soon 
as  decided. 


Secretary. 

Date 

R.  Porter  .. 

.  April  18,  19. 

W.  C.  Quinton    .. 

..    „      18,19,20. 

G.  H.  Taylor 

.     „      24,25,26. 

W.  B.  Giddes     .. 

.    „      25,26. 

J.  M.  Cox 

„     26,27. 

H,  R.  Gray 

..  May  9,  10,  11. 

J.  G.  Cohen 

.    „      9,10. 

Price  Healey 

..    „     16.  17. 

J.  J.  Herkes 

..     „     16,17,18. 

H.  Epthorp 

.    „      23,24. 

W.  Newmarch    .. 

.     „      24. 

F.  C.  Thompson .. 

.  June    7,  8. 

A.  Roxburgh 

.     .,    13.14. 

J.Fulton 

.  July  24.  25. 

W.  G.  Dowling  . 

..  Aug.  9,  10. 

C.  Poppenhagen .. 

.     „      15,16. 

S.  Wright 

.  Sept.  5.  6. 

J.  F.  Clifford      .. 

.    „      13.  14. 

[4  pUtes.] 


Sydney  :  Charles  Polter,  Government  Printer.— 1884. 
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Useful  Australian  Plants. 

By  J.  H.  MAIDEN, 
Ck>nsulting  Botanist. 


No.  11.  A  Scented  Grass. 

{Sierockloa  rarijlora^  Hook,  f .) 

This  is  one  of  the  very  few  grasses  of  If ew  South  Wales  which  are  sought 
after  aa  perfumes  rather  than  as  fodder-plants.  In  fact,  it  is  the  perfume- 
•grass  par  excellence  of  thia  Colony,  and  it  is  so  often  brought  to  Sydney  as  a 
curiosity,  that  it  is  well  to  examine  into  it.  By  reputation,  at  least,  it  is  a 
Terr  well-known  grass,  but  most  people  have  but  a  nodding  acquaintance 
with  it. 

It  belongs  to  the  genus  Kierochloa^  which  comprises  from  eight  to 
thirteen  species,  according  to  the  views  of  different  botanists.  Bentham 
describes  it  as  "  an  Arctic  and  Antarctic  genus  common  to  the  New  and 
Old  World,  extending  into  more  temperate  regions  in  Europe,  South  Africa, 
the  Himalayas,  and  Mexican  mountains."  We  have  two  species  of  Kierochloa 
in  New  South  Wales,  viz.,  H,  redolefis,  and  S,  rarijiora.  They  are  very 
nearly  related,  but  as,  in  my  experience,  the  latter  is  more  commonly  met 
with  in  this  Colony,  I  have  chosen  it  first  for  description. 

Vernacular  Names, — Usually  known  as  "  Scented  Grass,"  but  sometimes 
alao  as  '*  wire  grass,"  for  obvious  reasons. 

Botanical  Name, — Sierockloa  or  Sierochloe,  from  two  G-reek  words,  hieros, 
holy;  chloe,  grass.  It  is  generally  and  properly  spelt  JSierockloa^  but 
Gmelin,  the  author  of  the  genus,  wrote  it  Hierochloe,  Barijlora,  from  two 
latin  words  signifying  thin  or  loose  (inflorescence),  in  allusion  to  the 
panicle.    The  word  rarui  is  the  opposite  of  the  word  densus,  which  signifies 


Botanical  description, — ^I  think  it  will  be  a  convenience  to  many  to  have 
a  description  of  the  genus  preceding  the  detailed  description  of  the  species. 
If  other  species  of  the  same  genus  be  subsequently  described,  the  descrip- 
tion of  the  genus  will  not  be  repeated. 

Q^nus  Sierochloa  (Mora  Australiensis^  Vol.  vii,  p.  559). 

SpiieleU  with  one  terminal  hermaphrodite  flower  and  two  male  flowers  below  it,  in 
a  pyramidal  or  narrow  terminal  panicle,  the  rachis  articulate  above  the  two 
onter  glumes. 

Glumes  6,  thinly  scarious,  (tco  outer  acute-keeled  with  a  more  or  less  distinct  short 
nerve  on  each  side.  Third  and  fourth  obtuse  or  emarginate,  the  keel  sometimes 
|)roduced  into  a  short  awn,  each  enclosing  a  narrow  palea  and  three  stamens ; 
Jijlhy  shorter,  broad,  obtuse,  five-nerved,  the  keel  rarely  produced  into  a  short 
point,  enveloping  the  sixth,  which  is  narrower  with  a  central  nerve  or  keel.  No 
two-nerved  palea  to  the  terminal  flower. 

Stamens — Two. 

%&«— Distinct. 

<mii/i— Enclosed  in  the  two  upper  glumes. 
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S.  rariflora. 

Stems.  — Slender,  branching,  2  to  3  feet  high. 

Leaves. — Narrower  than  in  H.  redoUns,  tapering  into  long  subulate  points. 

Panidt. — Loose  and  spreading,  2  to  3  inches  long. 

Spiktlets. — All  on  slender  pedicels,  often  variegated  from  the  contrast  of  thepnrplii 

outer  elumes  and  pale-coloured  upper  ones. 
Glumes. — Outer  persistent  glumes  broad,  obtuse,  the  lowest  about  1}  lines  long,  ti 

second  rather  large  and  three-nerved  ;  intermediate  male  glumes  about  two  lin 

long,  rather  rigid,  five^nerved,  obtuse,  and  awnless,  finely  and  shortly  cilia 

on  the  margins,  and  sometimes  on  the  keeL 
Fijth  glume. — \ery  broad,  thin,  obtuse,  glabrous,  five-nerved. 
Sixth  glume. — Much  narrower,  keeled,  but  the  lateral  nerves  scarcely  visible. 

Dr.  (now  Sir  Joseph)  Hooker,  who  first  described  this  grass  from 
ismanian  specimen,  speaks  of  it  as  ''a  very  distinct  species,  conspicuous  i 
i  slender,  branched,  leafy,  knotted  culms,  2  to  3  feet  long,  its  narrow,  stri 
gid  leaves  rough  to  the  touch,  and  small  loose  panicles  of  small  spikele 
I  long  flexuous  branches."  This  is  a  brief  popular  description  whicn  ecu 
)t  readily  be  improved  upon. 

Size  and  habit. — Two  to  three  feet,  and  even  more,  in  exceptional  instance 
ot  erect,  but  wiry  and  straggling. 

Relative  abundance. — While  it  is  not  rare  in  the  cold  moist,  mountainou 
gions  of  the  south-east  of  the  Colony,  it  does  not  appear  to  he  i 
mndant  grass  in  any  locality. 

Value  as  fodder. — We  hare  practically  no  data  as  to  thiS  specific  fodde 
Ane  of  our  scented  grass,  and  therefore  we  must  fall  back  upon  coi 
trisons  with  other  grasses  belonging  to  the  same  genus.  All  Hieroekloa9\\9, 
certain  value  as  sweeteners  of  musty  or  other  hay,  the  pleasant  ode 
ey  impart  being  grateful  to  most  herbivorous  animals.  But  I  express  ti 
)inion  at  once  that  our  scented  grass  is  of  no  agricultural  importance. 
true  that  it  is  probably  fairly  nutritious,  but  its  foliage  is  sparse,  the  whc 
ant  is  wiry,  the  seed  is  less  abundant  than  in  the  other  Australian  (and 
ost  other)  species ;  and,  supposing  for  a  moment  that  anyone  in  the  Coloi 
inks  of  propagating  it,  the  warning  of  Mr.  Fletcher,  of  Canada,  as  to  ti 
ndency  of  a  closely-related  species  to  become  (in  Manitoba)  a  uoxia 
Bed,  should  be  borne  in  mind. 

(Speaking  of  a  native  Hierochloa,  Mr.  Bacchus  states,  "I  am  aware  tb 
ock  eat  the  grass,  but  know  nothing  of  its  merits  for  grazing." 
Baron  von  Mueller  (Select  Extra-tropical  Plants)  recommends  the  At 
alian  JET.  redolens  as  worthy  of  dissemination  on  moist  pasture  land,  ai 
commends  Hierochloas  in  general  as  particularly  appropriate  for  co 
Bt,  moory  grounds. 

We  will  now  inquire  what  is  the  opinion  held  in  regard  to  B.iorocUoas 
der  countries. 

Under  the  name  of  Holeiis  odoratus,  there  are  some  interesting  notes  ( 
lerochloe  horealis  in  Sinclair's  Hortus  Qramineus  Wohurnensis  (2nd  E 
167).  There  are  some  data  as  to  the  product  per  acre  of  this  grass,  dri( 
id  green,  and  at  difFerent  seasons.  Mr.  Sinclair  proceeds,  *'  Though  tl 
one  of  the  earliest  flowering  grasses,  it  is  tender,  and  the  spring  produ 
:  herbage  is  very  inconsiderable,  the  flowering  straws  rising  up  in  a  mann 
istitule  of  leaves.  This  deficiency  of  produce  is  much  to  be  regretted, 
e  nutritive  qualities  of  the  grass  are  greater  than  in  most  of  the  ear 
ring  grasses;  it  sends  forth  but  a  few  flower  straws,  which  are  of 
3nder  structure,  compared  with  the  size  of  the  leaves.  In  no  instam 
at  I  have  observed  was  this  grass  eaten  by  the  hares  and  rabbits  whic 
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preyed  upon  manj  of  tbe  other  grassefl.    The  powerful  creeping  roots  of 
this  grass,  its  tender  nature,  and  the  great  deficiencj  of  foliage  in  the 

r'  ag,  are  demerits  which  discourage  the  idea  of  recommending  it  further  to 
notice  of  the  agriculturist." 

JET,  horealis  is  dedicated  to  the  Virgin  Mary  on  account  of  its  sweetness, 
and  is  strewn  about  Catholic  Churches  in  Northern  Europe  on  festival  days. 
Hence  the  name  Holj  Grass.  The  odour  it  emits  is  much  more  powerful 
when  it  is  trampled  upon.  It  is  often  called  Vanilla  Ghrass  on  account  of  its 
perfume.  This  is  the  grass  stated  by  Don  to  be  indigenous  to  Scotland,  as 
weU  as  to  Sweden,  Norway,  &c.  No  one  else  found  it  in  Scotland,  and  it 
was  dropped  out  of  lists,  until  Eobert  Dick,  the  baker  botanist  and  geologist 
of  Thurso,  rediscovered  it  in  that  country,  and  an  account  of  the  discovery 
is  pleasantly  recounted  by  Samuel  Smiles  m  his  life  of  that  worthy. 

Sierochloa  horedlU  is  common  along  the  streams  and  rivers  in  the  moun- 
tainous districts  of  Montana,  TJ.S.A.,  frequently  occupying  extensive  areas 
to  the  exclusion  of  all  other  grasses. — (Prof.  Scribner,  quoted  by  Dr.  Vasey.) 
Dr.  Vasey  says  that  this  grass  is  known  in  the  United  States  as  Vanilla  or 
Seneca  grass,  and  Holy  G-rass.  "  It  is  a  perennial  grass  of  northern  latitudes, 
growing  in  moist  meadows  near  the  coast,  also  in  low  marshy  ground  in 
some  parts  of  Illinois  and  other  States  bordering  the  great  lakes,  and  in  the 
mountains  of  Colorado  and  northward.  ...  In  our  country  it  does  not 
appear  to  be  adapted  to  general  cultivation." 

According  to  Mr.  James  Fletcher  {Bulletin  No.  19,  Central  Experimental 
JFarm^  Ottawa)^  this  grass  is  known  in  Canada  as  Indian  Hay,  and  he  makes 
the  following  observations  in  regard  to  it : — "  When  cut  or  fed  off,  it  keeps 
continually  producing  young  leaves.  When  once  established,  however,  it  is 
very  peristent,  and  in  Manitoba  is  rapidly  becoming  a  noxious  weed  most 
dimcult  to  eradicate.  It  cannot,  therefore,  in  any  case  be  recommended  for 
cultivation  there,  and  should  be  introduced  everywhere  with  caution.  Our 
analyses  prove  it  to  bo  a  very  rich  grass.    Horses  and  cattle  eat  it  readily. 

"  This  is  the  grass  of  which  the  leaves  are  used  by  the  Indian  women  to 
weave  the  scented  *  Indian  hay'  baskets  and  mats." 

No  analysis  of  our  scented  grass  has  yet  been  made.  It  will  therefore 
be  useful  to  peruse  the  two  accompanying  analyses  of  S.  horealis.  No.  1 
if  a  Canadian  grass,  gathered  with  the  seeds  half  ripe.  No.  2  is  from  the 
United  State3.  It  will  be  observed  that  the  Canadian  specimen  was  very 
moist.  The  albuminoids  (the  flesh-forming  constituents  of  plants)  are 
unusually  high. 


In  Fresh  or  Green  Material. 
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Calculated  to  Water-free  Substance 
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No.  1       ... 

75-32 

1-64 

4-93 

614 

10-68 

1-29 

6-63 

20-00 

43-2.5 

24-88 

5-24 

No.  2      ... 

14-30 

7-99 

1212 

19-73 

43-28 

3-48 

9-32 

1415 

23-02 

49-45 

4-00 

Other  uses. — None,  except  that  there  would  be  a  limited  sale  for  small 
baskets  and  other  plaited  work  made  out  of  it. 
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Coumarin,  —  Our  grass,  in  common  with  the  closely-related  Anihoxan- 
thum  odoratum  (Sweet-scented  Vernal  Grass),  owes  its  pleasant  odour, — the 
fragrance  of  new-mown  hay  in  fact, — to  the  presence  of  an  aromatic  body 
called  Coumarin.  Coumarin  is  contained  in  Tonka  Beans  to  a  large  extent, 
in  the  bai-k  of  Coach  wood  {Ceratopetalum  apetalum),  and  other  trees;  in 
Melilot  {Melilotus)  of  various  species,  Woodruff  (Asperula  odoratd)^ 
certain  Adiantums  (Maiden-hair  ferns),  and  other  plants  too  numerous  to 
particil] arise.  It  is  therefore  desirable  to  have  a  few  particulars  as  to  what 
Coumarin  is.  It  consists  of  white  silky  crystals  (needles),  whose  chemical 
composition  is  represented  by  the  formula  C^HeOj.  It  is  remarkable  that 
in  most  plants  that  contain  it,  the  Coumarin  is  only  developed,  at  all 
events  in  quantity,  after  the  plant  ceases  to  grow.  For  instance,  Tonquin 
Beans  are  nearly  inodorous  when  growing  on  the  tree,  while  our  JSierochloe 
develops  far  more  Coumarin  when  made  into  hay  than  when  growing. 

Hahitat  and  range, — It  is  endemic  in  Australia  (New  South  "Wales, 
Victoria,  and  Tasmania).  In  the  Flora  Australiensis^  the  New  South  Wales 
locality  given  is  Twofold  Bay.  I  have  received  it  from  Mount  Substitute, 
near  Bombala,  from  Cooma,  and  other  localities  in  the  Monaro,  where  it  is 
by  no  means  rare  ;  also  from  the  Dromedary  Mountain,  the  Sugarloaf 
Mountain,  near  Braidwood,  and  Bolaro  Mountain,  near  Nelligen,  which  is 
the  most  northerly  locality  for  it  up  to  the  present.  I  should  not  be 
surprised  if  this  grass  were  eventually  found  in  the  highest  parts  of  the 
New  England  ranges. 


Beference  to  plate. — a,  barbed  appearance  of  the  marginR  of  the  leaves,  causing  them, 
to  be  rough  to  the  touch  ;  b,  spikelet,  showing  two  male  flowers  at  the  aide,  and  one 
hemaphrodite  flower  in  the  middle  and  above  the  other  two  ;  c,  a  male  flower  ;  D,  hema- 
phrodite  flower ;  e,  grain  or  seed.      All  variously  magnified. 
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Coloijial  Timbers  for  Wiije- Casks. 


By  J.  n.  MAIDEN. 


I  DBAw  attention,  in  a  tentative  way,  to  the  subject  of  indigenous  timbers 
for  cask  (and  particularly  wine-cask)  making.  The  subject  is  not  free  from 
difficulty,  for  in  Europe  the  best  woods  for  casks  have  only  been  found  out 
as  the  result  of  many  experiments  and  long  experience.  Ours  is  a  new 
country,  and  we  cannot  gain  experience  in  a  moment ;  moreover,  money  is 
not  sufficiently  plentiful  to  enable  one  to  risk  the  quality  of  a  large  quantity 
ofwine  in  trying  experiments  on  many  timbers.  But  with  our  admittedly 
wonderful  variety  of  native  timbers,  it  would  be  a  most  extraordinary  thing  if 
we  have  not  among  them  some  timbers  which  satisfy  all  the  desiderata  of  a 
good  wine-cask.  T  would  go  further,  and  say  that  such  a  thing  must  be 
impossible.  So  much  being  premised,  wo  want  to  find  the  best  timbers  for 
the  purpose.  I  proceed  to  give  a  few  notes  in  regard  to  timbers  most  of 
which  hive  been  more  or  less  tested  for  wine-cask  making.  I  hope  it  may 
be  suggestive,  and  that  it  may  result  in  the  Department  being  furnished  with 
hints  on  the  subject  by  vignerons,  coopers,  and  others.  The  Department  is 
only  too  anxious  to  aid  the  important  wine  industry  of  the  Colony,  in  helping 
those  engaged  in  it  in  regard  to  this  very  important  question.  There  ought 
to  be  no  insuperable  difficulty  in  having  small  casks  made  of  various  woods, 
and  wine  placed  in  such  casks,  to  be  examined  by  experts  in  the  subject. 

Mr.  Hubert  de  Castella,  the  well-known  Victerian  vigneron,  in  giving 
evidence  before  the  Vegetable  Products  Commission  of  that  Colony  states, 
**!  do  not  think  lightwood  is  a  very  good  wood  for  casks  ;  it  gives  a  slight 
taste ;  I  tried  lightwood  ;  I  had  thirteen  large  casks  made  from  lightwood, 
and  we  exchanged  them  for  oak.  Even  after  a  year  or  two,  and  wine  had 
been  in  it,  we  thought  it  gave  a  slight  taste  to  the  wine — an  oily  taste." 

Subsequently,  Mr.  de  Castella  said,  "  On  a  former  occasion  I  made  a  few 
icmarks  on  casks,  a  subject  which  is  of  the  greatest  importance  to  the  wine 
industiy  of  this  country.  I  was  in  hope  that  this  might  have  provoked  some 
discussion,  but  in  this  I  have  been  disappointed ;  and  now  again  I  venture 

to  ui^e  the  importance  of  the  matter I  have  used  black  wood  since 

1863,  and  found  it  in  every  respect  equal  to  oak.  By  blackwood  I  do  not 
mean  what  is  often  supposed  to  be  the  same,  namely  lightwood,  which  is 

utterly  unsuitable  for  wine,  though  good  enough  for  tallow Mr. 

Sansome,  one  of  the  judges  of  Australian  timbers  at  the  last  London  Ex- 
Hbition,  recommended  mountain  ash  its  suitable  for  cooperage ;  and  I  have 
lieen  told  that  this  wood  is  largely  used  at  Albury.  There  again  a  vast 
difference  must  be  made  in  favour  oE  what  is  called  blackbutt,  which  is 
quite  different  timber  from  the  mountain  ash,  as  between  blackwood  and 

lightwood When  I  first  began  to  make  the  casks,  oak  was  the  only 

timber  supposed  to  be  used.    There  was  not  a  plank  of  oak  in  all  the 
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olonies.  Mr.  Higginbotham  was  making  railway  carriages  and  he  eaid 
Why  not  use  blackwood,  as  we  do  in  the  Bailway-works  ? '  and  I  got  a 
)uple  of  planks  and  made  a  cask  of  130  gallons,  and  I  made  big  cafiks, 
,500-gallon  casks,  and  it  is  an  excellent  wood.  And  then  the  mountain 
)h  h&B  to  be  tried.  There  is  some  prejudice  against  those  things.  Ii 
Ingland  some  people  say  they  will  not  have  the  wine  in  any  cask  eicepi 

altic  oak I  asked  when  I  was  buying  stayes,  whether  there  wa« 

ly  difference  between  blackwood  and  lightwood,  and  the  timber-merehanl 
lowed  me  that  if  you  crosscut  the  wood,  the  blackwood  is  as  hard  as  horn 
ad  the  lightwood  porous.  As  the  cooper  puts  his  mouth  to  it  his  breatl 
)mes  through.  The  one  is  useless  for  wine  and  the  other  is  excellent,  bu 
le  coopers  do  not  know  that  generally." 

As  regards  the  blackwood  and  the  lightwood  of  which  Mr.  de  Castelli 
peaks,  I  would  invite  my  readers  to  the  article  on  blackwood  in  the  Gazett 
)r  March,  page  120,  where  the  subject  is  discussed,  so  that  I  need  no 
^peat  myseli  here. 

Speaking  of  mountain  ash,  Mr.  H.  de  Castella  says,  "  I  have  tried  to  pn 
BW  wine  in  mountain  ash,  which  is  a  very  good  wood ;  it  has  not  givei 
ay  taste  to  the  wine,  except  that  those  casks  being  made  by  a  cooper  wh( 
9nt  the  staves  with  fire,  tne  mountain  ash,  from  being  charcoaled  a  littl 
Lside,  gave  a  slight  taste." 

Mr.  de  Castella  speaks  highly  of  mountain  ash,  and  even  more  highly  o 
lackbutt.  Now  the  mountain  ash  is  probably  that  very  tall  Victorian  tre 
hich  is  botanically  ranked  under  Eucalyptus  amygdalina.  This  is  bee 
Qown  as  an  oil-yielding  species;  but  it  may  be  Eucalyptus  Sieberianc 
hich  is  well  known  in  New  South  Wales  as  a  mountain  ash.  It  has 
u*k  which  at  a  little  distance  may  be  mistaken  for  an  ironbark,  but  th 
ranches  are,  unlike  those  of  ironbarks,  perfectly  smooth.  It  is  common  ii 
)ld  mountain  regions,  chiefly  in  the  southern  coastal  districts.  Whethe 
lis  is  the  mountain  ash  referred  to  by  Mr.  de  Castella  or  not,  it  is  a  gran 
mber,  pale  coloured,  an  excellent  splitter,  and  a  sound,  durable,  strnn 
mber.  I  would  strongly  recommend  that  it  be  given  a  thorough  tnal  fo 
ine-cask  making. 

Again,  it  may  be  a  mountain  ash  sometimes  known  as  white  ash  which  i 
»und  in  the  highest  mountain  ranges  in  the  direction  of  Candelo  to  Kiandn 
id  the  extreme  southern  portion  of  the  Colon}^  generally.  This  is  a  beanti 
illy  clear,  straight-grained,  white  timber,  whicn  is  at  present  brought  t 
ydnej  in  small  quantities  as  a  substitute  for  American  ash,  and  it  is  use 
>  some  extent  for  bed-room  f urnitiire.  At  present  it  costs  a  good  dei 
)T  carriage,  but  it  is  a  first-class  timber,  and  is,  I  should  think,  likely  to  b 
ninently  suitable  for  wine  casks.  If  the  matter  be  inquired  into  I  have  n 
}ubt  we  shall  find  this  timber  in  more  accessible  localities. 

As  regards  the  blackbutt,  if  Mr.  de  Castella  is  reported  aright,  it  must  b 
ir  old  Sydney  friend  Eucalyptus  pilularis.  But  if  you  want  to  see  reall; 
ae  blackbutts  go  to  Termeil,  between  UUadulla  and  Bateman's  Bay,  ani 
;her  localities  on  the  South  Coast.  There  you  will  find  very  giants,  l>otha 
^gards  height  and  girth,  and  they  will  split  as  straight  and  as  true  as  goo( 
ringybark. 

But,  to  return  to  Mr.  de  Castella's  evidence,  it  is  not  perfectly  cleai 
$cause  of  the  use  of  vernacular  names.  I  have  shown  that  there  ar 
krious  mountain  ashes,  and  when  he  speaks  of  blackbutt,  it  is  quit 
)8sible  that  he  is  speaking  of  a  very  black-butted  mountain  ash,  such  a 
^alyptus  Sieheriana,  in  comparison  with  the  smooth  barked  mountain  as) 
lown  to  botanists  as  Eucalyptus  amygdalina.    When  the  use  of  vemacula 
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I  (partienlarij  in  regard  to  Eucaljpts),  causes  a  feeling  of  uncertainty 
as  to  the  timber  referred  to,  is  it  a  wonder  that  botanists  look  forward  to 
the  millenniuin,  when  everybodj  will  use  botanical  terms  for  the  purpose  of 
designating  timbers,  because  tKe  advantages  of  their  use  are  so  evident  ? 
That  botaracal  names  are  hard  to  get  hold  of  is  a  popular  error,  as  erroneous 
as  it  is  widespread. 

Mr.  William  Graham,  also  giving  evidence  before  the  Victorian  Bojal 
Commission  on  Vegetable  Products,  says :  "  The  native  woods  seem  to  be 
rery  good  for  wine  casks,  but  we  have  not  tried  them  to  any  extent.  I  think 
t^lackwood  is  the  best  colonial  wood  for  casks.  Mountain  ash  has  been 
flsed,  and  has  been  fairly  successful,  but  not  to  any  great  extent.  Casks 
from  Tasmanian  silver  wattle  look  very  well." 

It  wDl  be  observed  that  both  Mr.  de  Castella  and  Mr.  Oraham  appear  to 
think  that  blackwood  is  the  best  colonial  timber  for  wine  casks.  Small 
hiame  to  them,  for  they  are  Victorians,  addressing  a  Victorian  Koyal 
Commission,  and  blackwood  is  a  common  timber  far  better  known  in 
Victoria  than  in  this  Colony.  We  have  a  far  better  assortment  of  timbers 
than  our  good  friends  over  the  Murray,  and  surely  we  do  not  lack  the 
enterprise  necessary  for  taking  advantage  of  our  good  fortune. 

Mr.  Graham  cautiously  refers  to  casks  of  Tasmanian  "  Silver  Wattle  "  as 
looking  very  well.  I  am  afraid  we  want  something  else  in  wine-casks  than 
good  looks  ;  but  if  anyone  in  New  South  Wales  wishes  to  try  silver  wattle 
we  have  plenty  of  it.  Its  botanical  name  is  Acacia  dealbata.  Other  New 
South  Wales  wattles  I  would  like  to  draw  attention  to  in  this  connection  are 
Ihe  black  wattle  with  broad,  two-veined  leaves  (phyllodia),  whose  botanical 
name  is  Acada  hinervata.  It  is  plentiful  in  the  coast  districts,  grows  to  a 
krge  size,  and  the  mature  wood  is  dense.  Then  we  have  the  mountain 
hickory,  which  is  abundant  in  the  mountainous  districts  of  the  South.  It 
attains  a  large  size  and  its  timber  is  an  excellent  substitute  for  the  true 
hfa^kwood.  Its  botanical  name  is  Acacia  peninervis.  Then  I  would  doubt- 
folly  suggest  the  brigalow  {Acacia  harpophylla)  of  which  a  good  deal  is  to  be 
found  in  the  Narrabri  District.  It  is  a  dense,  valuable  timoer  and  might  be 
tested  by  the  wine-growers  along  the  Northern  line  of  railway. 

Perhaps  the  New  South  Wales  timber  which  has  been  spoken  of  more  than 
any  other  for  wine-casks  is  the  silky  oak  {Qrevillea  rohusta)^  which  grows 
in  the  northern  brush  forests.  At  one  time  it  was  far  more  extensively  used 
for  tallow-casks  than  it  is  now,  but  a  number  of  experiments  have  been  made 
with  the  view  to  give  it  the  more  dignified  employment  of  wine-storage. 
Mr.  Thomas  Hurdy  of  South  Australia  placed  shavings  of  this  wood  in  light 
wines  for  two  months  without  affecting  the  taste  and  colour  of  the  latter. 
He  pronounced  the  wood  suitable  in  other  respects,  and  therefore  suitable 
for  casking  wine.  The  opinion  of  an  authority  so  eminent  must  carry  great 
weight,  and  I  am  therefore  surprised  that  I  have  not  heard  of  the  matter 
bemg  followed  up  during  the  last  three  or  four  vears.  Silky  oak  would  not 
leak  when  split  on  the  quarter,  and  Mr.  Hardy  nas  been  instituting  inquiries 
as  to  whether  the  staves  would  leak  wh^i  the  wood  was  cut  across  the  grain. 
I  have  not  heard  the  result  of  these  inquiries.  Mr.  Charles  Moore,  Director 
of  the  Botanic  Gardens,  pronounces  silky  oak  too  porous  to  hold  such 
l^uids  as  spirits. 

Now  that  Ghevillea  robutta  is  getting  scarce,  I  would  like  to  draw  public 
attention  to  what  I  believe  to  be  a  perfect  substitute  for  it.  The  commonest 
tree  in  the  Dorrigo  Forest  Beserve  is  one  known  to  botanists  as  Oritet  exceha, 
and  its  wood  usually  passes  as  silky  oak.  I  examined  the  timber  carefully 
in  the  forestyand  brought  a  few  pieces  to  Sydney.    Everybody  I  have  shown 


Digitized  by 


Google 


366  Colonial  Timbers  for  Wine  Casks. 

them  to  pronounces  them  to  be  silky  oak.  At  the  present  time,  if  there  is 
any  difference  between  this  Orites  exceUa  timber  and  that  of  Qrevillea 
robust  a,  I  do  not  know  what  it  is,  and  it  is  evidently  not  of  a  superficial 
character.  I  was  pleased  to  make  this  discoyery,  as  there  is  a  perfect  mine 
of  this  silky  oak  in  the  Dorrigo.  There  are  millions  upon  millions  of  feet  of 
it,  and  at  ])rcsent  not  a  stick  is  used.  But  even  if  it  be  not  used  for  wine- 
casks  the  time  will  come  when  it  will  be  used  for  butter  or  tallow-casks,  or 
for  some  other  humbler  yet  useful  purpose. 

I  desire  now  to  draw  attention  to  a  timber  fop  wine-casks  which  I  had  not 
thought  of  for  the  purpose  until  Mr.  Thomas  Bawden,  of  Grafton,  kindly 
brought  it  under  my  notice.  His  remarks  on  such  a  subject  demand  respect, 
for,  as  is  well  known,  he  has  given  a  good  deal  of  attention  to  the  utilisation 
of  our  native  products  during  the  last  thirty  years  and  more.  Mr.  Bawden 
says,  "  With  regjard  to  wine-casks,  and  the  proper  wood  for  the  purpose,  I 
think  you  will  find  rosewood  the  very  best.  I  know  some  years  ago  the  late 
Eichard  Bligh  had  some  large  vats  and  casks  made  of  that  timber,  which 
suited  admirably,  and  certainly  gave  no  taste  to  the  wine.  I  yesterday  asked 
an  old  wine-grower  of  large  experience  what  he  thought  best  for  wine-vats 
or  casks,  and  he  at  once  selected  rosewood,  as  giving  no  taste  oE  a  deleterious 
character  to  the  wine.  He  has  tried  silky  oak,  but  has  condemned  it,  and 
has  not  been  able  to  get  anything  better  than  rosewood."  I  replied  ex- 
pressingr  doubt  that  an  odorous  wood,  of  the  nature  of  rosewood,  would  not 
affect  the  bouquet  of  wines  stored  in  it.  In  a  recent  letter  Mr.  Bawden 
writes, — "  With  regard  to  the  rosewood  for  casks,  I  have  the  assurance,  in 
addition  to  my  own  large  experience,  of  one  who  has  been  en^a^jed  in  wine- 
making  in  this  district  for  the  past  thirty  years,  that  the  wood  does  not  give 
any  taste  to  the  wine.  Might  I  suggest  an  experiment  of  a  small  piece  of 
seasoned  rosewood  placed  in  a  bottle  of  wine  for  a  few  months  ?  Should 
the  rosewood  turn  out  as  I  believe  it  will,  there  aro  large  quantities  of  it  in 
this  district."  I  venture  to  express  the  hope  that  those  who  have  tried 
rosewood  for  wine-casks  will  relate  their  experience,  and  that  those  will  test 
it  who  have  facilities  for  so  doing  and  have  not  yet  done  so.  Ifc  is  high  time 
that  such  an  important  matter  were  settled.  The  botanical  name  of  the 
rosewood  referred  to  is  Dysoxylon  Fraserianum^  and  I  should  also  like  to  see 
exhaustive  tests  made  of  the  red  bean  (2>.  Mueller i)  which  may  be  described 
as  a  scentless  rosewood.  Who  will  take  the  matter  up?  In  the  Dorrigo 
Eorest  Eeserve  (not  to  mention  other  northern  forests)  there  is  an  enormous 
quantity  of  mature  rosewood,  and  at  the  present  time  an  axe  is  never  put  in 
it.  Just  now  things  are  so  bad  with  the  unfortunate  timber  getters,  that 
rosewood  may  be  had  at  a  very  low  rate.  It  behoves  patriotic  people  to  do 
their  level  best  to  encourage  the  use  of  colonial  timbers.  At  present  a 
timber  is  looked  askance  at,  in  many  quarters,  simply  because  it  is  colonial. 
But  this  should  not  be.  Surely  an  educated  public  is  discriminating 
enough  to  know  a  good  timber  and  value  it  on  its  merits. 

This  article  is  already  of  sufficient  length,  and  I  will  therefore  content 

myself  by  alluding  to  only  one  more  timber.    I  have  heard  native  beech 

-  {Chnelina  Leichhardtii)  spoken  of  in  the  highest  terms  as  an  excellent 

timber  for  wine-vats.     Is  there  any  drawback  to  its  use  ?    If  so,  what  is  it  ? 

And  if  all  these  timbers  I  have  mentioned  be  found  unsuitable  for  wine- 
casks,  I  will  mention  some  more,  for  if  public  spirited  men  can  be  found  to 
thoroughly  test  the  timbers,  I  am  determined  that  they  shall  not  lack  likely 
woods  to  experiment  upon. 
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Our  Tinjber  Trees  aijd  Forest  Culture. 


By  W.  MacDONALD, 
Forester. 


Introductory. 

Mr  paper  is  compiled  partly  from  ray  own  practical  experience  and  observa- 
tion, and  partly  from  the  better  experience  and  scientific  researches  of 
others.  I  now  submit  in  the  hope  that  it  may,  at  least,  prove  readable  to 
those  who  take  an  interest  in  forestry  and  arboriculture. 

Ddstruction  of  Timber. 

In  view  of  our  present  abundant  supply  of  timber  we  often  lose  sight  of 
the  future,  but  let  us  consider  our  present  output  and  fast  increasing 
demands,  combined  with  the  enormous  quantity  of  timber  which  is  being 
destroyed  by  ringbarking  and  the  clearing  of  land,  and  that  which  is 
ruthlessly  destroyed  throughout  the  Country,  of  this  we  can  form  no 
estimate,  but  if  complete  statistics  could  be  compiled  some  startling  facts 
would  be  disclosed.  What  we  daily  observe  in  our  own  immediate  surround- 
ings affords  us  ample  proof  that  no  natural  growth  can  possibly  keep  pace 
with  the  axo  and  present  disastrous  warfare  of  extermination,  and  under 
such  circumstances  it  cannot  be  considered  premature  to  advocate 

Forest  Conservancy. 

Not  only  should  our  native  forests  be  thinned  out,  cleared  of  useless 
timber  and  dead  wood,  and  annually  maintained  in  various  eligible  sites 
throughout  the  country,  but  I  am  of  opinion  that  it  should  be  imperative  on 
the  part  of  individual  landowners,  and  more  particularly  those  of  large 
estates,  to  have  their  own  plantations  in  conformity  with  the  area  and 
adaptability  of  each  respective  holding,  such  plantations  to  be  amenable  to 
forest  laws,  under  the  supreme  surveillance  of  the  State. 

It  may  be  argued  that  a  man  should  have  the  privilege  of  doing  what  he 
pleases  with  his  own  land,  and  that  such  a  law  as  I  advocate  would  be  too 
great  an  interference  with  the  rights  and  privileges  of  free  men  in  a  free 
country.  Such  an  argument  may  be  all  very  well  in  individual  interests, 
but  will  certainly  not  stand  for  a  moment  from  a  national  point  of  view.  A 
law  compelling  us  to  plant  a  few  gum-trees  and  cedar-trees  on  our  land 
would  be  no  more  arbitrary  than  our  existing  law  which  binds  us  to 
eradicate  certain  noxious  weeds. 

,  The  planting  of  trees  and  shrubs  may  well  be  considered  one  of  the  most 
interesting  and  important  of  rural  industries,  and  one  which  is  becoming  a 
subject  of  great  national  importance. 
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Eorests  exercise  great  influence  on  the  climate  and  on  the  health  ani 
>ath-rate  of  a  country. 

The  planter  oheye  the  dictates  of  reason,  and  justly  provides  for  hi 
ascendants.  He  improves  the  value  of  his  estate,  and  in  the  performance  c 
s  duty  he  enjoys  an  innocent  and  healthy  recreation.  These  consideratioi 
►ply  with  equal  force  to  the  Government,  and  present  a  problem  easy  c 
lution.  Let  us  then  try  to  realise  the  grave  importance  of  the  case :  tb 
creased  value  that  might  be  given  to  unalienated  lands,  private  estate 
adsides,  streets,  &c.,  by  the  planting  of  the  most  suitable  kinds  of  tree 
ow  glorious  would  be  the  result  of  united  and  well-directed  efforts,  moi 
pecially  on  the  dry  plains  of  the  interior,  where  in  the  summer  time  tl 
Bary  traveller  welcomes  a  solitary  gum-tree  as  an  oasis  in  the  deser 
ren  on  the  smallest  farms  a  few  forest  trees  and  shrubs  in  the  hedges  an 
►mers  of  the  paddocks  would  impart  a  dignity  to  the  spot.  A  hous 
)wever  beautifully  built,  standing  alone  without  a  sheltering^  tree,  is 
leerless  object  of  a  landscape  ;  even  a  bark  hut,  surrounded  by  a  fe 
namental  trees  and  shrubs,  is  by  comparison  an  interesting  spectacle,  ai 
r  more  pleasing  to  the  eye. 

Visitors  to  Tasmania  could  not  fail  to  notice  the  pretty  hedges  thi 
irround  so  many  of  the  beautiful  homes  in  that  island  colony. 
Notwithstanding  the  present  abundant  supply  of  timber  in  the  Nori 
)ast  Districts  and  the  public  cry  for  the  cancellation  of  reserves,  our  for© 
serves  should  not  be  curtailed,  except  with  the  object  of  taking  in  otb( 
rest  land  of  lesser  value  for  agriculture  or  for  grazing  purposes. 
We  must  bear  in  mind  that  our  forests,  although  extensive,  are  rapid 
jcreasing,  and  that  no  natural  growth  can  possibly  keep  pace  with  tl 
creasing  demand.  Even  our  fastest-growing  gum-tree,  under  the  mo 
vourable  conditions  of  soil  and  climate,  will  take  from  40  to  50  years  1 
ature.  The  timber  is  also  rapidly  decreasing  on  private  lands,  and  wil 
Lch  decrease  we  may  reasonably  look  for  a  corresponding  increase  i 
venue  from  our  forest  reserves.  This  is  clearly  pointed  out  by  our  la 
irector-General  of  Eorests  in  his  annual  '^  Progress  Beport  "  for  the  yei 
191. 

Hence  we  observe  the  necessity  for  wise  legislation,  and  the  exercise  < 
eat  care  with  respect  to  cancellations  of  reserves  to  satisfy  claims  c 
half  of  settlement.  No  wise  Government  would  wish  to  see  our  fores 
istroyed  at  the  expense  of  the  next  generation. 

Forest  Laws 

3re  made  in  England  in  the  16th  century  and  in  the  17th  century  tl 
eat  demand  for  British  oak  gave  a  new  impulse  to  forestry.  In  Grermai 
3  learn  that  the  forests  are  most  systematically  managed,  and  there  ai 
out  34,350,000  acres  under  forest  in  that  country,  and  it  is  worthy  of  noi 
at  the  best  cultivated  forests  of  Germany  are  worth  from  three  to  fii 
nes  as  much  as  the  native  forests,  and  such  will  doubtless  prove  to  be  tl 
86  in  this  country  when  the  time  comes  for  a  more  advanced  system  ( 
Edntenance  and  thinning  out,  <&c. 

In  France  since  1848  the  area  of  forest  land  has  been  increased  by  aboi 
XX),000  of  acres,  and  9,000,000  of  waste  lands  have  been  planted,  and  i 
eviously  stated  they  have  (in  Algeria)  12,700,000  of  our  Australian  gun 
3es  planted  on  an  area  of  180,000  acres.  Ireh^id  and  Scotland  also  ha^ 
eir  plantations  of  from  3,000,000  of  trees  up  to  60,000,000  on  priv»( 
tates. 
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I  liope  the  time  is  sot  far  distaiit  when  aiboricnltnre  shall  be  introdaoed 
into  our  public  Bchools,  each  school  haying  its  arboretum  and  local  collection 
<^  useful  plants.  A  few  hours  in  each  week  might  ad?autageou8lj  be  set 
apart  for  the  instruction  of  such  pupils  as  might  possess  a  taste  for  botany 
aod  arboriculture.  Such  an  institution  might  not  only  prove  very  interesting 
and  valuable  to  the  children  by  educating  them  into  the  yarious  uses  of  plante 
sod  ilieir  cultore,  but  at  the  same  time  it  would  materially  assist  in  the  great 
national  work  of  reproduction  and  maintenance  of  the  most  useful  trees  and 
shmbs  indigenous  to  each  respectiye  district. 

Brash  Forests  and  Brush  Timbers. 

Our  North  Coast  forests  are  interspersed  with  patches  and  belts  of  brush- 
woods in  endless  variety.  In  many  places  so  dense  is  the  evergreen  foliage 
of  trees,  ferns,  orchids,  vines,  and  chmbers,  as  to  form  impenetrable  jungles 
difficult  of  access  even  with  the  use  of  the  knife  or  brushhook.  From  such 
forests  large  quantities  of  red  cedar  (Cedrela  Toona)  have  been  removed,  but 
little  now  remains  in  a  natural  state  except  that  which  stands  in  very  rough 
and  practically  inaccessible  places.  Beyond  those  varieties  commonly  used 
such  as  cedar,  white  beech,  rosewood,  and  a  few  others,  our  knowledge  is 
very  limited.  In  the  Macleay  District  alone  there  are  upwaxds  of  100  species 
which  will  bear  favourable  comparison  with  the  best  woods  of  the  world  for 
general,  cabinet  fency  woric,  and  coachbuilding,  &c.  I  may  here  mention  a 
few  of  those  that  were  tested  for  the  Indian  and  Colonial  Exhibition  of  1887, 
and  found  to  be  adapted  for  these  purposes: — Red  cedar  {Oedrela  Toona), 
rosewood  (Dysoanflon  Fraserianum),  white  beech  (Ghnelina  Zeickhurdtii), 
red  ash  {Alphifonia  excelta),  brush  bloodwood  (Baloghia  lucida)  maiden's 
blush  (Schinoearpui  australii)^  yellow  cedar  {Rhu9  rhodanthema),  coachwood 
{OeratopeUdum  apef alum),  corkyrood  {Weinmannia  paniculata,  Weinmannia 
Tvhifolia,  and  Endiandra  sieheri),  <&c.,  &c, 

I  n»y,  however,  observe  that  our  rosewood  contains  qualities  of  special 
^ue  for  interior  fittings,  i.e.,  its  extraordinary  lack  of  inflammability,  its 
fragrance,  and  its  resistance  to  the  attacks  of  all  insects ;  it  also  possesses  a 
wonderful  power  of  resisting  decay  even  underground,  and  I  believe  there 
are  large  quantities  of  this  timber  lying  buried  on  the  banks  of  the  Macleay 
Biver,  as  the  first  settlers,  when  clearing  the  land,  found  the  rosewood  so 
difficult  to  bum  that  it  became  much  easier  to  dig  pits  into  which  hundreds 
of  logs  of  this  beautiful  timber  were  rolled  and  buried. 

The  Negrohead  or  Mountain  Beech  (FaguM  Moorei)  may  be  mentioned  as 
one  worthy  of  notice,  being  a  tree  of  large  dimensions  closely  allied  to  the 
^glish  Beech.  It  inhabits  the  table-land  and  high  mountain  brushes.  The 
timber  combines  density  and  beauty  of  grain,  hardness,  and  durabilit^r,  and 
&TDurs  volcanic  soiL  It  was  reported  by  me  some  years  ago  to  exist  in 
large  qui^tities  on  the  county  boundary  of  Dudley  and  Clark  and  also  on 
the  western  slopes  of  Mount  Kippara  in  the  Macleay  District. 

The  Blue  Beech  (Schizomeria  ovata)  also  a  valuable  timber  tree  of  large 
dimensions,  inhabits  the  Macleay  and  Bellinger  Districts  in  patches,  also 
farourmg  volcanic  soil,  and  this  tree,  like  white  maple,  brush  bloodwood, 
motive  laurel,  and  many  other  useful  indigenous  timber  trees  of  prospective 
value  appears  to  be  generally  unknown  even  to  the  most  experienced  bush- 
BMUL  The  Fig-tree  (Meut)  of  which  we  have  about  six  varieties  in  the 
Hicleay  District,  appears  tp  be  a  tree  of  prospective  value  for  its  timber.  I 
luve  known  it  to  have  been  used  for  bullock  yokes,  which  proved  to  be  of 
excellent  quality,  and  the  shield  of  the  aboriginal  warrior,  is  a  good  specimen 
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bhe  Talue  of  our  native  fig,  combining  tliat  tenacity  of  fibre  necessarj  ant 
able  of  resisting  the  force  of  the  enemy's  boomerang,  nulla  nulla,  or  eyei 
spear  without  splitting.     This  tree  may  therefore  be  regarded  as  one  o 
isiderable  prospective  value. 

n  the  texture  of  our  timbers  there  is  sometimes  such  a  close  resemblanc 
to  render  it  practically  impossible  even  for  experts  to  distinguish  od 
cies  from  that  of  another  when  sawn  or  wrought,  more  particular! 
his  the  case  with  the  stringy  bark  varieties.  Local  names  are  very  mil 
ling  and  contradictory,  hence  the  necessity  for  an  acquaintance  with  tb 
anical  characteristics  of  the  woods,  combined  with  a  general  practice 
»wledge  which  would  lead  to  a  ready  identification  of  the  trees  as  the 
ad  in  the  forest. 


Waste  and  Beprodnction  of  Bed  Cedar. 

?he  wholesale  monopoly  and  waste  of  red  cedar  which  has  prevailed  i 
North  Coast  Districts  since  early  settlement  is  to  be  deplored,  and  th 
sequent  loss  to  the  State  is  irreparable,  although  under  our  existing  an 
ter  organised  forest  laws  the  work  of  reproduction  has  commenced,  an 
lough  somewhat  under  difficulties  in  these  days  of  financial  trouble  an 
renchment,  may  it  be  continued  and  extended  far  and  wide.  May  ou 
teamen  and  legislators  faithfully  consider  that  remaining  portion  of 
icy  which  bountiful  Xature  in  its  valuable  woods  has  entrusted  to  oi 
3.  The  maintenance  of  those  woods  and  the  reproduction  of  our  bei 
ber  trees  should  engage  their  most  serious  consideration  and  serupuloi 
ilance. 

Llthough  life  is  unfortunately  too  short  for  many  of  us  to  witness  an 
oy  the  ultimate  results,  we  are  not,  I  hope,  narrow-minded  enough  1 
>ose  tree-planting  on  this  account.  An  impression  does,  unfortunate!] 
vail  that  our  forests  have  to  suit  no  other  purpose  than  that  of  supplyin 
)d  for  our  immediate  wants;  and  even  after  the  warning  of  climati 
nges,  and  scarcity  of  timber  in  many  parts  of  the  world,  no  regular! 
anised  forest  laws  have  existed  in  Australia  until  very  recently,  henc 
great  reduction  and  in  some  districts  almost  total  annihilation  of  tb 
5sts.  As  a  generally  useful  cabinet  wood  for  economical  purposes  i 
lears  that  our  red  cedar  (Cedrela  Toona)  is  equal,  if  not  superior,  t 
■  other  in  the  colonies,  and  in  consideration  of  its  rapid  growth  an 
3ssal  dimensions  we  could  not  introduce  a  plant  eligible  to  take  th 
ce  of  this  noble  tree  in  our  plantations  or  native  forests, 
n  the  mountain  brush  portions  of  our  North  Coast  Districts  (the  hom 
the  red  cedar)  millions  of  plants  might  be  raised,  and  I  have  endeavoare 
jhow  approximately  by  a  careful  compilation  of  the  following  figures  thi 
ital  invested  in  this  way  would  ultimately  prove  remunerative  to  th 
te. 

)ur  North  Coast  reserves  contain  all  the  elements  necessary  for  th 
cessf ul  culture  of  the  most  useful  indigenous  timber  trees,  and  with  ou 
iable  soils,  altitude,  and  temperature,  we  might  also  successfully  rais 
tic  timbers  for  such  special  purposes  as  buggy  naves,  &c.,  &c. 
)ur  native  forests,  already  abundant  in  the  best  hardwoods  in  every  stag 
prowth,  from  small  saplings  up  to  trees  of  gigantic  dimensions  of  250  fee 
b  a  girth  of  20  feet,  could,  of  course,  be  piuch  improved,  and  th 
ntaneous  reproduction  materially  accelerated  by  a  judicious  thinnin 
of  all  inferior  trees,  brush  and  deadwood,  while  at  the  same  time  th 
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planting  of  cedar  could  be  carried  on  from  year  to  year  on  the  most  suitable 
portions  and  interrening  spaces  rendered  vacant  by  the  clearing  and  burning 
off  of  such  useless  material,  and  under  such  conditions  our  forest  reserves, 
within  easy  access  of  water  carriage,  are  capable  of  yielding  a  larger  revenue 
than  could  otherwise  be  derived  from  the  land  by  alienation. 

Where  patches  of  dense  brushwood  exist  I  would  recommend  clearing  and 
burning  off,  after  which  the  land  should  be  ploughed,  or  roughly  chipped  in 
places  where  the  plough  may  not  be*  practicable,  and  thus  prepared  for 
planting. 

The  planting  season  should  commence  in  June,  and  end  not  later  than  the 
Slst  August;  the  plants  which  could  be  produced  in  millions  from  our 
nurseries,  may  be  set  out  in  rows  at  distances  of  about  21  feet  apart,  or  say 
100  plants  per  acre,  probably  this  number  would  not  find  sufficient  space  for 
full  development  and  maturity,  although  I  believe  it  is  better  to  plant 
thickly  in  the  first  instance  as  the  plants  would  shelter  each  other  and  grow 
better ;  by  this  method  we  allow  a  margin  for  losses  of  unhealthy  plants, 
and  such  as  might  otherwise  be  destroyed. 

In  order  to  allow  a  very  wide  margin  for  losses,  and  for  plants  of  slow 
growth,  I  will  reckon  that  only  15  of  these  trees  would  within  a  period 
of  50  years  attain  sufficient  size  and  maturity  to  become  fit  for  market. 
Aesuming  that  these  15  trees  would  then  yield  1,500  superficial  feet  of 
timber  per  tree,  we  would  have  22,500  feet  of  cedar  per  acre  ready  for 
market,  which,  on  the  easily  accessible  portions  of  our  reserves  to  navigable 
waters,  should  be  worth  10s.  per  100ft.  on  the  ground,  equal  to  £112  lOs. 
per  acre.  The  remaining  unmatured  cedar-trees  in  various  stages  of 
growth  Cthe  prospective  value  of  which  should  by  this  time  have  attained  an 
equal  value)  may  also  be  reasonably  included  in  our  assets  against  the 
capital  involved. 

We  have  also  to  reckon  our  tens  of  thousands  of  young  hardwood 
Eucalyptus  (tall  straight  saplings),  in  many  places  growing  so  dense  as  to 
have  ma^e  an  almost  impenetrable  forest,  and  we  may  fairly  assume  that  a 
moderate  proportion  of  these  young  trees,  or  the  assisted  natural  growth  of 
such  as  would  be  saved  ^ter  a  judicious  thinning  out  would,  at  the 
expiration  of  60  years,  yield  millions  of  feet  of  valuable  timber. 

Within  the  period  abovenamed,  and  under  the  favourable  conditions 
recommended,  these  young  trees  would  mature  in  periodical  rotation,  i.e., 
those  of  the  earliest  stage  (comprising  about  one-third)  within  from  10  to 
15  years,  and  the  remaining  two-thirds  in  corresponding  periods  according 
to  their  present  stages  of  growth. 

In  view  of  our  increasing  demands,  and  the  constant  annihilation  of  the 
nathre  forests,  it  is  reasonable  to  anticipate  a  corresponding  increase  in  the 
market  value  of  our  colonial  timbers  ;  the  moderate  computation  of  Is.  per 
100  superficial  feet,  or  12s.  per  tree,  would  therefore  appear  to  be  the  mini- 
mum of  a  proportionate  prospective  value  of  the  estimated  360,000,000  feet, 
worth  £180,000. 

Probably  such  an  enterprise  may  meet  with  disfavour  in  the  eyes  of  our 
legislators,  involving,  as  it  does,  private  enterprise  without  guaranteeing  a 
direct  profit  in  the  shape  of  license-fees  and  royalty.  In  this  case,  however, 
the  words  private  and  public  may  be  regarded  as  synonymous,  and  it  is  only 
by  the  fostering  and  development  of  our  native  industries,  and  our  great 
natural  resources,  that  we  may  anticipate  future  prosperity.  Doubtless  our 
unalienated  forests  belong  to  the  State,  and  consequently  the  value  of  the 
timber  may  fairly  be  regarded  as  an  asset  against  the  capital  proposed  to  be 
involred  in  improvements  and  general  maintenance. 
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Cedar  Planting. 

With  a  view  to  demonstrate  the  saccess  which  would  attend  the  propogation 
of  red  cedar  in  the  Macleaj  District  under  favourable  conditions,  the  following 
practical  observations  may  be  of  interest. 

In  the  years  1886  and  1887,  under  the  instructions  of  the  Forest  Depart- 
ment, I  planted  a  considerable  number  of  young  oedara  on  the  Nulla  liulla 
Creek  forest  reserves,  county  of  Dudley,  parish  of  Nulla  Nulla.  These 
plants  were  seedlings  of  natural  growth,  simply  pulled  up  by  the  roots  from 
the  bed  of  the  creek  where  they  had  grown  in  groups  from  seed  cast  by  old 
trees  in  the  vicinity.  Many  of  these  plants  may  now  be  seen  to  have 
attained  a  height  of  15  feet  with  a  diameter  of  5  inches.  On  the  old  Whit- 
field Parm,  in  the  vicinity  of  Kempsey,  there  stand  two  fine  cedar-treet 
worthy  of  notice  as  relics  of  antiquity ;  they  stand  alone  in  an  open  maiie- 
field.  Mr.  E.  Budder,  and  other  gentlemen,  pioneers  of  the  district, 
remember  them  well  forty  years  ago  when  they  were  very  small  trees  about 
7  or  8  feet  high.  Prom  careful  measurements  taken  by  me  in  October  last 
(1893),  I  find  that  these  plants  have  now  attained  the  following  dimensions, 
(».c.)  one  measures  11  feet  6  inches  girth  at  4  feet  from  the  ground  and  the 
other  is  11  feet  7  inches  girth  at  5  feet  from  the  ground;  the  height  of  these 
trees  is  only  about  60  feet,  and  therefore  out  of  proportion  to  the  girth  of 
stem,  having  evidently  been  stunted  in  their  growth  by  too  much  exposure, 
damages  by  cattle,  and  other  causes  to  which  young  trees  must  be  liable  in 
open  pasture  or  farm  land.  Certainly  the  soil  is  rich  deep  alluvial,  most 
suitable  for  the  development  of  cedar,  but  had  other  conditions  been  equally 
favourable,  we  may  fairly  assume  that  the  trees  referred  to  would  hare 
attained  greater  dimensions  in  height  and  superficial  contents. 

Thinning-out. 

Doubtless  the  most  practicable  and  economical  scheme  of  forest  conserva- 
tion with  respect  to  our  hardwoods  would  be  to  confine  our  operations  to  a 
judicious  thinning-out  of  the  abundant  spontaneous  growth  of  seedlings  and 
saplings,  and  a  clearing  o£E  of  useless  timber  and  dead  wood  upon  such 
reserves  as  may  be  permanently  dedicated  to  forestry  purposes. 

Blackbntt. 

I  may  here  direct  special  attention  to  our  blackbutt  (JE,  pilularit) yVf}dc\ 
in  many  places,  forms  the  main  bulk  of  our  N.  coast  forests.  It  appears  to 
be  the  fastest  growing  of  our  eucalypti,  and  one  of  our  largest  and  most 
useful  timber  trees.  The  abundant  spontaneous  growth  of  this  timber 
requires  only  maintenance  and  thinning-out  to  be  rapidly  developed  into 
magnificent  forests  at  a  comparatively  small  expense. 

Bush  Fires. 

The  prevalence  of  bush  fires  may  be  set  up  as  an  argument  against  tiie 
success  of  forestry ;  but  bush  fires  are  partial  in  the  north  coast  districts 
and  never  very  destructive.  Owing  to  the  excessive  moisture  and  consequent 
dense  evergreen  vegetation  that  prevails,  no  material  damage  is  done  to  the 
standing  timber  by  fire,  except  in  places  where  there  are  large  quantities  of 
debris  in  the  shape  of  felled  timber  (old  logs,  heads  of  trees,  Ac.) 

In  a  properly  tninned-out  and  well  kept  forest  such  debris  would  be  burned 
ofF,  and  not  allowed  to  accumulate  on  the  ground. 
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It  appears  to  me  that,  even  in  the  blackbntt  (JS,  pilvlarii)  alone,  we  have 
abnn^nt  material  for  the  development  of  a  wise  and  economical  system  of 
forestry. 

Hardwoods  belonging  to  the  Hyrtac^B. 

The  great  order  of  myrtacesB  appears  to  form  the  most  famous  part  of 
our  Australian  woods,  and  consists  of  about  780  species  known  to  exist  in  the 
colonies.  Of  this  order  the  genus  Eucalyptus  comprises  about  140  species ; 
tnd  may  be  classed  first,  as  I  believe  it  forms  the  most  Taluable  portion  of 
oar  forest  regetatiou,  and  maj  be  found  in  various  forms  and  places,  from 
the  alpine  heights  to  the  tropical  and  arid  regions  of  the  Australian  colonies. 

The  name  Eucalyptus  is  derived  from  two  Greek  words,  signifying  "I 
conceal  well,"  the  cup  for  a  long  time  concealing  the  stamens.  Eucalyptus 
globulus  was  introduced  into  Algeria  in  the  year  1856,  and  is  now  planted 
by  hondreda  of  thousands  in  that  country,  and  in  many  other  parts  of  the 
world.  No  less  than  12,700,000  gum  trees  have  been  planted  on  an  area  of 
130,000  acres  in  Algeria. 

In  Califomia,  also,  a  great  quantity  of  waste  land  has  been  planted  with  blue 
gum  trees.  The  blue  gum  (J^.  glohulns)  and  mountain  ash  {E,  amygdalina) 
are  known  to  attain  a  height  of  over  300  feet  with  a  diameter  of  about  20 
feet,  and  are  said  to  be  unrivalled  in  colossal  dimensions  by  any  other  trees 
ia  the  world  excepting  only  that  of  the  Sequoia  gigantea^  "  The  Big  Tree  of 
Califomia." 

The  tallest  of  our  eucalypti  is  undoubtedly  the  J?,  amygdalina^  which  in- 
habits the  Snowy  Mountains  near  the  Victorian  border  and  the  Cape  Otway 
ranges  in  Victoria.    This  tree  also  yields  a  large  percentage  of  volatile  oil. 

It  appears  from  tests  of  strength  made  between  blue  gum,  English  oak, 
and  IncUan  teak,  that  the  former  is  superior,  having  carried  more  weight  to 
the  square  inch  than  either  the  oak  or  the  teak. 

Myrtaceous  trees  belong  to  our  Australian  colonies,  and  do  not  prevail  in 
any  other  part  of  the  world.  In  Europe  this  particular  family  is  only  repre- 
soited  by  the  pretty  bush  used  for  bridal  wreaths,  the  myrtle  of  the  ancients. 

The  jarrah  {JE.  marginata)  is  also  a  superior  timber  for  ship-building  pur- 
poses ;  but,  as  a  valuable  timber  tree,  combining  malaria-destroying  exhala- 
tions which  our  eucalypti  generally  possess,  the  Mue  gum  appears  to  take  the 
ludm.  We  learn  that  the  best  wliale  ships  that  furrowed  the  Southern  seas 
were  built  at  Hobart,  and  that  the  keels  of  those  ships  were  made  of  blue 
gam.  Each  species  of  eucalyptus  contains  the  well-known  oil  in  greater  or 
lesser  proportions,  and  out  of  about  twenty-six  which  inhabit  the  Madeay 
district,!  will  mention  fourteen  or  fifteen  commonly  known  as  our  best  hard- 
woods, i.e. : — 

Bed  mahogany  (JF.  risinifera). 

Swamp  mahogany  {E.  robusta). 

White  mahogany,  stringy-bark  {E.  armensoides). 

White  ironbark  (E.  panicutafa) . 

Redironbark  (E.  siderophloia). 

Grey  gum  {E.  tereiicorim  and  E.  talignd). 

Blue  gum  {E.  saligua). 

Bloodwood  (E.  eximia  and  E.  corymhoia). 

Tallowwood  {E.  microcoryn). 

Brush  box  (Trtstania  conferta). 

Stringy  bark  {E.  eugenoidet). 

Bkckbutt  {E.pilularie). 
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We  might  also  include  turpentine,  prickly-leaved  tea  tree,  water  gum,  and 
others  on  our  list  of  valuable  hardwoods,  but  these  do  not  belong  to  the 
eucalypti,  although  they  belong  to  the  same  natural  order. 

Our  colonial  timbers  are  appreciated  by  the  English  navy,  and  it  is  proved 
that  for  purposes  requiring  great  strength  and  durability  they  are  unequalled  * 

The  characteristics  of  our  hardwoods  are  generally  so  well  known  that  I 
need  not  enter  upon  their  respective  qualities.  I  may  state,  however,  from 
my  own  personal  observations  that  I  have  known  bloodwood,  red  mahogany, 
and  grey  gum  to  last  underground  and  retain  perfect  soundness  at  heart  for 
forty  years,  and  I  have  no  hesitation  in  adding  that  these  timbers  from 
matured  trees  would,  under  favourable  conditions,  last  for  100  years ;  but 
it  must  be  remembered  that  the  qualities  of  our  timber  trees  vary  con- 
siderably with  the  soil  and  situation  in  which  they  grow. 

Among  other  valuable  properties  possessed  by  our  hardwood  timbers  for 
such  purposes  as  jetties,  bridges,  &c.,  are  their  lack  of  inflammability.  An 
erroneous  impression  appears  to  prevail  in  some  departments  that  no  other 
timber  than  ironbark  is  suitable  for  girders  and  railway  sleepers,  whereas  we 
have  timbers  in  our  gums,  blood  woods,  tallowoods,  and  mahoganies  (although 
not  equal  to  ironbark  in  transverse  strength)  that  are  well  adapted  forth^se 
purposes,  and  more  capable  of  resisting  decay  and  the  ravages  of  white  ants. 
we  must  admit,  however,  that  ironbark  is,  for  many  purposes,  one  of  the 
most  useful  of  all  hardwoods,  and  taking  into  consideration  that  it  is  a  tree 
of  very  slow  growth  some  restrictions  are  necessary  in  order  to  alleviate  the 
present  wholesale  waste  of  this  valuable  timber  which  is  rapidly  disappearing 
from  our  native  forests.  It  must  be  admitted  that  in  the  squaring  of  girders 
the  best  of  the  timber  is  cut  away ;  for  instance,  a  sapling  is  much  stronger, 
more  elastic  and  durable  if  simply  denuded  of  the  bark  and  left  in  the 
round. 

The  strongest  poles  that  I  have  ever  seen  in  bullock  drays  were  made  of 
ironbark  and  box  saplings,  roughly  prepared  in  the  round  without  interfering 
with  the  sapwood,  and  it  unquestionably  follows  that  our  ironbark  girders 
would  be  much  better  if  not  squared. 

The  white  ant  always  attacks  the  inferior  parts  of  the  timber,  and  in  the 
case  of  ironbark  it  will  invariably  be  observed  that  the  hardwood  is  attacked 
and  not  the  sapwood. 

Girders  of  ironbark  should  therefore  not  be  squared  except  on  the  upper 
surface,  or  in  such  places  as  may  prove  absolutely  necessary  in  order  to  com- 
plete the  fittings  of  the  culverts  or  other  purposes  for  which  they  are  used. 

Our  spotted  gum,  E,  maculafa,  so  common  on  the  poorest  soils  and  stony 
ridges  of  the  Macleay  Eiver  and  other  districts,  is  not  only  a  timber  suited 
to  the  abovenamed  purpose,  being  strong,  elastic,  and  durable,  but  it  is  also 
a  good  timber  for  coach-building,  and  for  stavewood. 

It  is  true  that  the  young  timber  of  this  tree  will  not  stand,  especially  the 
saplings,  which  I  have  known  to  have  been  destroyed  by  white  ants  within 
twelve  months :  hence  from  lack  of  discrimination  between  the  matured  and 
unmatured  timber  of  this  species,  spotted  gum  is  often  very  unjustly  con- 
demned, and  not  generally  appreciated. 

*  For  street-paviDg  blocks  and  railway  sleepers  and  taking  into  consideration  the  superi- 
ority of  our  colonial  hardwoods  for  such  purposes,  the  great  demands  of  Canada  and  the 
United  States  mieht  readily  be  supplied  by  New  South  "Wales  at  comparatiTely  more 
economical  rates  than  they  are  being  supplied  by  the  local  markets.  Our  best  hardwoods 
for  such  purposes  will  last  for  20  or  80  years,  while  the  American  timber  will  not  last  more 
than  from  4  to  7  or  8  years. 
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Sawn  and  Hewn  Sleepers. 

The  ppobibition  of  sawn  sleepers  for  railway  purposes  is  also  erroneous. 
The  best  timber  for  combined  strength  and  durability  is  that  which  will  not 
split,  f.tf.,  such  as  may  always  be  found  in  very  large  quantities  lying  waste 
in  remnants  of  trees  that  have  been  left  by  splitters  in  the  forest ;  and  on  the 
same  principle,  if  we  require  a  good  maul  or  mallet  wood  we  should  make 
our  selection  from  the  cross-grained  limbs  of  a  big  tree ;  from  such  limbs  in 
the  heads  of  our  ironbarks,  tallowwoods,  and  box  trees  we  might  also  find 
timber  most  suitable  for  block  sheayes  and  other  purposes  requiring  the 
^eatest  strength  and  tenacity  of  fibre.  Indeed  it  appears  that  our  colonial 
timbers  are  eminently  adapted  for  almost  all  the  uses  to  which  timber  is 
applied,  and  while  strongly  adyocating  the  introduction  of  foreign  trees  such 
as  may  be  found  most  useful  and  suited  to  our  soils  and  climate,  our  own 
native  trees  appear  to  be  generally  of  more  importance. 


Timber  in  the  United  States. 

The  demand  for  timber  is  said  to  be  increasing  in  the  United  States  at  the 
rate  of  25  per  cent,  per  annum,  and  the  decrease  of  the  native  forests  must 
be  proportionately  exhaustive.  The  out-put  from  America  annually  is  some- 
thing hke  18,000,000  of  feet,  and  it  is  estimated  that  about  37  per  cent,  of 
the  total  comes  to  Australia— this  is  to  be  deplored,  seeing  that  we  have 
much  more  durable  timber  in  the  colonies  going  to  waste — and  at  the 
present  rate  of  destruction  of  the  forests  in  America,  particularly  in  the 
States  of  Wisconsin  and  Michigan,  it  is  estimated  that  there  will  be  no 
timber  left  standing  in  those  States  50  years  hence,  and  that  it  will  take 
100  years  imder  the  most  favourable  conditions  of  propogation  to  replace 
the  virgin  forests. 

There  are  in  existence  establishments  manufacturing  articles  of  wood  alone 
nearly  120,000,  employing  nearly  8,000,000  persons,  and  Ufdng  wood  valued 
at  about  $550,000,000  annually.  During  the  Civil  War  in  North  America 
28,000  walnut  trees  were  cut  down  to  supply  one  sinele  factory  with  the 
material  for  gun-stocks,  and  this  valuable  timber  so  highly  prized  for  cabinet 
work  is  nearly  exhausted. 

Special  Woods. 

Although  it  is  generally  admitted  that  we  are  deficient  in  woods  suitable  for 
buggy  naves,  <&c.,  I  am  of  opinion  that  our  forests  contain  abundant 
material  suitable  for  such  purpose,  as  a  better  experience  in  the  art  of 
seasoning  timber  will  ultimately  prove.  The  question,  however,  of  raising 
exotic  timbers  for  such  special  purposes  may  be  regarded  as  an  important 
one. 

The  Eorest  Department  is  already  in  possession  of  some  samples  of  South 
Australian  grown  American  ash  turned  for  wheel  naves,  which  are  supposed 
to  be  quite  equal  to  the  American  grown  timber. 

In  the  course  of  my  travels  in  January  and  February  last,  I  observed  that  the 
State  Nursery  at  Campbelltown  had  produced  many  thousands  of  well  grown 
American  ash  {Fraximt^  americana)  ready  for  distribution,  and  that  they 
appear  to  do  well,  although  we  have  yet  to  learn  whether  the  climate  of  New 
South  Wales  is  suited  for  the  successful  development  of  this  valuable  timber, 
and  I  would  recommend  a  trial  in  our  sub-alpine  regions. 
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Bingbarking, 

That  pernicious  system  of  indiscriminate  ringharking  practiced  throoglioi] 
the  country  cannot  be  too  loudly  censured.  Although  we  know  that  ih 
grazing  capacity  of  forest  land  has  been  greatly  improved  and  increased  b 
ringbarking,  the  same  good  results  might  be  obtained  by  a  more  judicioi 
system  of  thinning  out  or  leaving  belts  and  groups  of  timber  of  prospecti^ 
value,  thereby  adding  much  to  the  value  as  well  as  to  the  beauty  of  the  land.  ] 
also  appears  that  excessive  ringbarking  materially  decreases  the  drougl 
resisting  capacity  of  land.  Some  of  the  best  country  that  I  have  seen  to  wit! 
stand  the  effects  of  drought  and  carry  stock  in  all  seasons  is  undulatii 
country  interspersed  with  belts  and  groups  of  timber. 

There  are  parts  of  the  world  where  the  operation  of  causes  set  in  actic 
by  man  in  the  destruction  of  the  forests,  have  brought  the  once  fair  face  ( 
the  earth  to  a  desolation  almost  as  complete  as  that  of  the  moon,  althoug 
they  were  previously  known  to  have  been  covered  with  luxuriant  woods,  an 
man's  improvidence  in  this  respect  caused  sad  conditions  of  unproductiv 
ness  and  climatic  excess.  Even  my  own  limited  experience  satisfies  n 
beyond  doubt  that  the  absence  or  destruction  of  the  forests  involves  period 
floods  and  droughts,  and  I  have  known  squatters  in  the  treeless  plains  ( 
the  interior  to  lose  their  flocks  and  herds,  and  even  the  kangaroo  to  peril 
by  thousands  for  want  of  grass  and  water.  How  hopefully  have  we  watchi 
every  promising  cloud  that  appeared  on  the  horizon  only  to  dissolve  rainle 
in  desert  air,  and  when  the  ruin  was  complete,  and  the  fast  waterhole  dnc 
up,  great  atmospheric  changes  would  set  in,  and  the  dry  creeks  would  1 
converted  into  foaming  torrents,  inundating  with  furious  floods  the  lai 
over  which  the  carcases  of  the  famished  cattle  and  sheep  were  strewn  abou 
such  disastrous  scenes  are  not  uncommon  in  the  dry  thinly  wooded  plai: 
of  the  interior. 

Let  us  then  take  timely  warning,  and  consider  the  teachings  of  scieni 
that  denuded  earth  parts  with  its  warmth  by  radiation,  and  is  intense 
heated  by  insulation,  and  that  thus  in  woodless  countries  we  find  tl 
extremes  of  heat  and  cold,  the  winter  being  far  more  intense  and  boisteroi 
and  the  summer  heat  far  more  burning  and  oppressive. 

The  landscape  of  Great  Britain  has  undergone  a  complete  change ;  mu( 
of  her  waste  and  barren  land  is  now  covered  with  plantations,  and  we  lew 
that  the  adjoining  lands  have  consequently  become  more  fertile,  and  tl 
food  production  greatly  increased. 

Seasoning  of  Timbers. 

As  a  general  rule  our  colonial  timbers  are  not  fairly  tested,  being  c 
down  and  used  up  at  any  time  as  they  may  be  required,  irrespective 
maturity  or  season  of  felling. 

If  the  trees  were  cut  down  at  the  fall  of  the  leaf  when  the  sap  is  partial 
suspended,  and  then   seasoned  under  the  ordinary  orthodox  method  < 
seasoning  timber  under  proper  shelter,  that  sudden  transitic 
and  consequent  contraction,  thereby  rending  the  timber  fi 
decreasing  its  strength  and  durability  would,  in  a  great  measui 
This  theory,    however,   applies   more  particularly  to   decidi 
which  we  hiive  yery  few,  and  is  certainly  not  practicable  with 
non-deciduous  or  evergreen  varieties  which  form  the  main 
Australian  forests ;  many  of  our  timber  trees  are  so  free  in 
so  full  of  sap  at  all  seasons  that  we  have  yet  to  learn  how  thi 
contraction  may  best  be  prevented. 
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I  Have  foimd,  wbere  practicable,  tbat  in  the  case  of  yerj  small  logs  an 
anger  hole  bored  longitudinally  through  the  heaJrt  has  the  desired  effect. 
The  Tentilation  thns  made  causes  a  more  even  process  of  drying  and  shrinkage, 
but  I  am  of  opinion  that  the  best  method  of  seasoning  timber  is  by  denuding 
the  tree  of  a  portion  of  its  bark,  say,  a  good  ring  of  12  inches  wide  or  more 
from  the  full  circumference  of  the  trees  intended  for  sawing,  at  least  three 
or  six  months  prior  to  their  being  felled  for  the  mill. 

A  tree  thua  ringbariced  dies  slowly,  and  in  its  upright  position  is  rapidly 
drained  of  its  sop  through  the  natural  channels,  but  when  the  tree  is  felled 
^reen,  and  the  logs  allowed  to  lie  on  the  ground,  the  sap  and  acids  percolate 
mto  the  wood  tissues  and  remain  there,  gradually  decomposing  and  rotting 
the  timber.  The  adrantage  of  this  system  is  obvious,  and  I  have  learned 
from  practical  experience  that  the  best  quality  of  timber  is  obtained  from 
trees  tbat  have  b^n  stripped  of  their  bark,  and  allowed  to  die  and  seaeon  in 
a  perpendicular  position. 

Planting  to  minimise  disastrous  effects  of  Floods. 

The  recent  flood  devastations  on  the  northern  rivers  are  readily  traceable 
to  the  improvidence  of  the  early  settlers  in  their  indiscriminate  destruction 
of  the  timber  and  undergrowth  along  the  river  banks,  which  in  former  years 
checked  the  force  of  the  flood  waters,  supported  the  banks,  held  the  silt,  and 
slowly,  but  surely  raising  the  level  of  suomerged  country. 

Since  the  river  banks  have  been  denuded  of  their  natural  protection  there 
has  been  a  gradual  erosion  as  well  as  a  silting  up  of  the  river  beds.  Even  now 
it  is  not  too  late  to  remedy  much  of  the  evil  done  by  planting  trees,  shrubs, 
and. grasses  with  long  descending  roots,  and  of  the  most  suitable  kinds  for 
holding  embankments,  and  as  it  is  desirable  that  such  plants  should  be  of 
a  utilitarian  character,  I  here  submit  a  list: — Basket  willows,  bamboos, 
wattles  {Acacia  decurrens^  A,  mallisimo,  A,  dealhata,  and  A.  Jeiophylla),  The 
last-named  is  the  most  suitable  of  the  acacias,  as  from  its  roots,  which 
extend  a  long  distance,  numerous  suckers  are  thrown  up,  forming  a  dense 
thicket,  which  would  require  a  great  power  to  uproot.  Fanicum  spectahile 
(the  Coapim  of  Angola)  rapidly  sends  out  a  network  of  runners,  covering 
the  ground  to  a  great  distance,  while  at  the  starting-point  it  forms  a  mass 
of  the  richest  green  foliage,  over  6  feet  high,  and  could  thus  be  utilised  for 
green  fodder  or  made  into  ensilage  for  cattle.  New  Zealand  flax,  Marram 
grass,  Japan  clover,  Indian  couch,  buffalo,  and  lucerne  are  also  recom- 
mended. Roots  of  the  Arundo  Donax  (bamboo  end  of  Southern  Europe) 
are  recommended  for  the  margin  of  streams,  and  these  roots  can  be  obtained 
in  any  quantity. 

Doubtless  a  sloping-off  of  the  banks  would  be  necessary  in  places  at  the 
time  of  planting,  and  the  plants  would  require  to  be  protected  by  a  line  of 
fence,  but  when  once  fairly  rooted  they  would  soon  form  a  complete  network 
of  binding  to  prevent  further  erosion  of  the  banks. 

Such  belts  along  the  river  banks,  assisted  by  the  intersection  of  wide 
hedges,  planted  at  right  angles  to  the  river,  along  the  boundaries  of  the 
farms,  would  very  soon  (under  careful  maintenance)  form  impenetrable 
thickets,  sufficiently  honeycombed  and  strong  to  bind  the  soil  oelow  the 
surface,  while  above  ground  they  would  prove  sufficient  to  stem  the  force  of 
the  current  and  hold  the  silt  brought  down  by  flood- waters.  Doubtless 
flood-cuttings  are  also  desirable,  if  the^  can  be  carried  out,  more  particularly 
on  the  Macleay  River  and  in  the  vicinity  of  Kempsey,  to  alleviate  the  terrific 
force  and  volume  of  water  round  the  great  Horseshoe  Bend  and  through  the 
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town,  but  such  cuttings,  to  be  successful,  must  be  worked  in  conjunction 
witb  the  proposed  planting,  and  under  such  conditions  even  the  present 
owners  maj  live  to  see  their  devastated  fields  converted  into  smiling  pastures, 
and  their  homesteads  and  gardens  no  longer  subject  to  the  destructive 
influences  of  flood-waters. 

There  is  no  doubt  that  our  alluvial  deposits  have  generally  been  formed 
with  the  growth  and  by  the  aid  of  the  timber  and  brushwood  which  clothed 
the  river  banks  at  the  period  of  early  settlement,  and  unless  this  natural 
protection  is  in  some  adequate  measure  artificially  restored,  so  will  those 
alluvial  deposits  in  many  places  slowly  but  surely  be  carried  away  again. 
Landowners  should  profit  by  the  lesson  nature  thus  clearly  reveals  ;  united 
action,  if  such  a  thing  be  possible,  and  a  few  shilliogs  per  acre  on  each 
respective  holding  having  a  frontage  to  the  Macleay  River,  and  otherwise 
affected,  would  make  that  district  become  one  of  the  richest  in  New  South 
Wales. 
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Notes  01]  the  Diseases  of  Plaijts. 


By  N.  a.  COBB. 


Diseases  of  the  Bean-plant. 

I.  Bean  AnthraClIOSe     (Colletotrichum  Lindemuthianum,) 

"  As  ye  BOW,  bo  shall  ye  reap."— Old  saying. 

The  antliracnose  of  the  bean  plant  is  tbe  disease  often  called  bean-rust ; 
tliis  is  a  mistake,  however,  as  the  real  bean-rust  is  quite  different,  and  much 
less  troublesome.  The  two  diseases  are  mistaken  for  each  other  because 
each  is  characterised  by  the  presence  of  brownish  or  rust-coloured  spots. 
There  is  really  little  difficulty  in  telling  the  two  diseases  apart,  if  we 
remember  that  the  anthracnose  produces  large  sunken  spots  on  the  pods, 
while  the  true  rust,  if  it  attacks  the  pods  at  all  (which  is  not  often)  produces 
elevated,  rather  than  sunken  spots. 

Bean  anthracnose  occurs,  it  is  safe  to  say,  wherever  beans  are  grown 
extensively.  I  have  observed  it  to  be  abundant  in  various  parts  of  North 
America,  Europe,  and  Australia,  and  have  received  specimens  from  other 
parts  of  the  world.  It  is  so  excessively  common  that  I  believe  it  would  be  a 
matter  of  difficulty  to  secure  a  shipment  of  seed-beans  not  containing  it ;  and 
from  this  fact  it  will  be  easily  inferred  that  each  new  settlement  has  in  turn, 
from  time  immemorial,  received  along  with  its  bean-seed,  this  disease. 
Should  the  bean  be  in  future  introduced  into  new  settlements,  as,  for  instance, 
into  Western  Australia  or  Central  Africa,  it  is  possible  that,  by  using  care 
in  selecting  seed,  the  disease  might  for  some  time  be  excluded. 

The  disease  is  not  confined  to  any  particular  variety  of  beans  ;  it  attacks 
all  the  numerous  varieties,  pole  as  well  as  bush,  which  belong  to  the  species 
JPkaseoliM  vulgaris,  L,  It  is  more  fatal,  however,  to  the  earlv  sorts  and  to 
those  used  for  cooking,  pods  and  all,  before  they  are  ripe.  The  various  so- 
called  wax-beans  and  butter-beans  are  particularly  subject  to  injury,  the  very 
quality  which  makes  these  sorts  most  valuable,  namely,  tenderness,  being  also 
that  which  renders  them  most  subject  to  the  disease. 

No  part  of  the  plant  is  free  from  attack ;  root,  stalk,  leaf  and  pod  are  alike 
subject  to  attack ; — but  the  pod  is  the  locality  where  the  disease  is  most  conspi- 
cuous, and  likewise  the  place  where  the  greatest  damage  is  done.  The  damage 
may  be  regarded  as  of  two  sorts — 

1.  Damage  caused  by  preventing  the  growth  of  the  pod. 

2.  Damage  caused  by  injury  to  the  seed. 

1.  The  damage  caused  by  preventing  the  growth  of  the  pod  is  easily  seen, 
and  easily  understood.  If  tne  pods  do  not  grow,  there  is  no  crop.  If  they 
are  misshapen  and  small,  the  crop  is  a  partial  f  ailui*e.  Both  these  causes  are 
of  frequent  occurrence. 
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2.  The  damage  caused  by  injury  to  the  seed,  is  not  so  easy  to  see,  nor  bo  c 
to  understand ;  yet  it  is  precisely  on  this  point  that  I  wish  to  lay  grea 


Fig.  1.— Bean  pods  attacked  by  bean  anthracnow.  The  disease  has  oovei 
dark  brown  pods.  One  of  the  pods  has  failed  to  grow  to  full  size,  ai 
seeds  or  none.  The  way  in  which  the  disease  affects  the  beans  in 
Fig.  2. 

stress,  as  upon  it  is  based  the  most  important  measure 
batting  the  disease.  A  thorough  understanding  of  the 
it  necessary  to  notice  the  cause  of  the  disease,  which 
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soentific  name  is  giTon  at  the  bead  of  this  section,  and  figures  of  which  are 
here  inserted.  This  fungus  grows  inside  the  tissues  of  the  bean  pod,  and  its 
e&cts  axe  seen  in  the  death  of  the  tissue  of  the  pod,  and  its  collapse,  which 
gives  rise  to  the  biown  sunken  spots  which  are  so  conspicuous.  The  f  imgua 
extends  so  deep  into  the  tissues,  that  it  attacks  the  seeds  inside  the  pod.  If 
tliis  occurs  on  eomparatively  well-^own  pods,  the  size  and  appeaianee  of 
ihe  diseased  seeds  is  not  greatly  different  ^m  healthy  seed,  x  et  mark  the 
difference  if  these  diseased  se^s  be  sown.  The  new  seedling  comes  up 
diseased,  and  yery  often  dies  before  it  can  produce  its  first  three  leaves.  As 
everyone  knows,  the  two  halves,  or  cotyledons  of  the  seed  "  come  up"  with 
young  plant.  When  these  cotyledons  are  diseased,  that  is  to  say  contain  the 
fongus  as  just  described,  they  soon  communicate  the  trouble  to  the  tender 


X400 


R^.  2.~A  sBce  cnt  from  ft  bean  pod,  and  ao  ttlmi  m  to 
cat  through  a  bean  and  also  through  diseased  spots 
caued  1^  anthraonose.  The  bean  is  of  the  sort  known 
as  the  black  bean,  so  that  the  outline  of  the  seed 
shows  as  a  wide  blacK  line ;  aa  is  one  half  of  the 
seed,  and  Mis  the  other  half.  Tbatpartof  theflgure 
outside  the  wide  blaok  line  repreeenui  the  pod.  Two 
diseased  spots  are  shown,  one  at  e  and  the  other  ex- 
tending  from  ctod.  The  disease  has  extended  from 
ed  thron^h  the  pod  and  into  the  $eed  itaeifaa  far  as 
aa.  This  ooourred  while  the  bean  was  growing,  and 
Imxlered  tiie  growth  of  the  seed,  which,  in  oonae- 
quence,  a|q>ears  in  the  figure  as  somewhat  one-sided. 
The  root  e  became  disused  later  on,  and  has  not 
ystafleoled  the  seed. 


fig.  S^ — ^A  spore  of  the  fongtv  which  oaisi 
the  anlhracnoee  of  the  bean-plant. 
The  spore  has  germinated  and  pro- 
duced a  short  sprout,  on  the  end  of 
which  another  or  secondaiy  spore  of 
smaller  siae  and  darker  color  has 
grown.  These  spores  <rf  the  bean 
anthracnose  are  colorless,  ellipsoidal, 
and  ase  borne  tandem  on  a  minute 
stroma,  of  which  a  number  generally 
grow  together  in  the  older  sunken  part 
of  a  diseased  spot.  They  meanre  about 


young  plant  that  has  sprung  from  them.  The  fungus  runs  riot  in  the  suc- 
culent and  tender  tissues  of  the  plantlet,  which,  in  consequence,  soon  dies,  or 
if  not,  at  least  suffers  severely.  Any  bean-grower  can  demonstrate  these  fistcts 
to  his  own  satisfaction,  simply  by  sowing  beans  taken  from  badly-spotted  pods, 
aud  watching  the  results.  As  soon  as  the  voung  plants  have  produced  two 
leaves,  or  even  sooner,  the  trouble  begins.  The  disease  creeps  £rom  the  cotyle- 
dons (the  two  half  beans  that  come  up  with  the  plant)  to  the  stalk  and  to  the 
stems  of  the  first  leayes.  Sometimes  the  leaves  drop  dovm,  so  weak  do  their 
stems  become.  Occasionally  the  stalk  itself  is  in  a  like  manner,  so  weakened 
tfeit  the  plant  topples  over  as  if  eaten  off  by  a  cut-worm.  In  fact  I  have 
known  this  disease  acting  in  this  way  to  completely  deceire  the  grower,  and 
cause  him  to  attribute  the  whole  trouble  to  cut-worms.  The  number  of 
seedlings  killed  in  this  manner  is  various,  but  seldom  exceeds  fifty  per  cent. 
It  is  very  often  from  ten  to  thirty  per  cent.,  thus  giving  rise  to  a  very  poor 
stand,  and  necessitating  a  great  amount  of  tedious  and  expensive  replanting, 
a  loss  which  has  to  be  subtracted  from  the  margin  of  profit. 

It  will  be  very  profitable  to  study  a  little  further  into  the  nature  of  this 
disease,  for  there  are  one  or  two  further  precautions  that  can  be  taken  with 
advantage,  and  the  reason  for  them  will  be  made  plain  if  the  leading  facts 
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in  the  progress  of  the  disease  are  once  clearly  understood.  If  one  of  the 
older  sunken  spots  on  the  pod  be  examined  attentively,  all  the  better  if  with  a 
magnifying  ghhss,  a  number  of  whitish  or  salmon-coloured  points  will  be  seen 
in  the  midst  of  the  dark  coloured  area  at  the  centre.  These  light  coloured 
points  occur  when  the  fungus,  having  come  to  a  head  (formed  a  stroma),  has 
begun  to  produce  spores.  The  spores  are  very  minute,  and  the  tiny  points  on 
the  sunken  spot,  small  as  they  are,  contain  thousands  of  spores  cemented 
together  by  a  substance  which  is  soluble  in  rain-water  or  dew.  Each  spore 
corresponds  to  a  seed,  and  is  capable  under  favourable  conditions  of  making 
another  diseased  spot  like  that  from  which  it  came.  When  we  consider 
that  these  spores  are  so  small  that  we  might  easily  pick  up  a  hundred 
thousand  of  them  on  the  point  of  a  hair, — so  small  that  hundreds  of  them 
would  easily  cling  to  a  ily*s  foot  without  troubling  him, — so  small  that  the 
slightest  gust  of  wind  might  lift  them  several  feet  from  the  ground,  and  so  light 
that  they  will  of  themselves  almost  float  in  the  air,  then  we  can  easily  imder- 
stand  how  it  is  that  many  acres  of  beans  afflicted  with  this  disease  are  such  a 
common  sight. 

The  spores  germinate  only  in  the  presence  of  moisture.  On  a  rainy  day 
or  a  dewy  eve  they  are  dissolved  from  their  birthplace  and  floated  or 
spattered  to  new  places  on  the  same  plant  or  on  other  plants.  There  they 
sprout,  enter  and  grow,  until  another  diseased  spot  has  been  produced,  and 
then  spores  are  again  formed,  and  the  whole  process  repeated.  In  favourable 
weather  this  process  occupies  about  a  weet, — sometimes  less.  There  is  a 
saying  among  gardeners  that  beans  should  not  be  cultivated  or  disturbed 
while  the  dew  is  on  them  or  when  wet,  because  it  spreads  the  "  rust " — by 
rust  meaning  authracnose,  the  disease  we  are  discussing.  This  saying, 
founded  in  experience,  is  in  exact  accordance  with  the  facts  as  discovered  by 
men  of  science,  and  is  a  good  illustration  of  the  way  in  which  practical 
men,  learning  by  hard  experience,  have  often  anticipated  the  precautions 
recommended  later  as  the  result  of  scientific  research. 

As  said  before  the  authracnose  is  not  confined  to  the  pod.  When  it  occurs 
on  the  stalk  it  gives  rise  to  sunken  spots  like  those  on  the  pod,  but  less 
defined ;  the  spots  are  more  inclined  to  run  together,  especially  on  young 
plants.  On  the  leaves  the  fungus  affects  particularly  the  veins,  turning  them 
first  brown  and  later  on  black ;  at  the  same  time  it  affects  the  other  parts  of 
the  leaf  and  similarly  discolours  them,  and  ultimately  it  "  burns  "  through 
the  leaf,  making  a  crack  with  ragged  edges. 

Eemedies. 

1.  Selected  Seed. — ^The  best  remedy  for  authracnose  of  the  bean  is  care 
in  the  selection  of  the  seed.  The  trouble  taken  to  secure  only  healthy  seed 
will  be  amply  repaid  at  harvest  time.  The  time  thus  spent  is  very  profitably 
employed.  "  As  ye  sow  so  shall  ye  reap."  He  who  puts  in  seed  already 
attacked  by  authracnose  will  reap  a  crop  attacked  by  authracnose, — ^if  indeed 
he  reaps  one  at  all.  Healthy  seed  is  to  be  procured  from  a  healthy  crop.  If 
such  does  not  grow  on  the  farmer's  land  he  can  sometimes  procure  it  from 
elsewhere.  If  not,  then  a  selection  can  be  made  from  a  diseased  crop  as 
follows.  First,  examine  the  crop  and  harvest  from  the  part  of  the  field  least 
diseased,  about  twice  as  much  as  is  needed  for  seed.  This  selection  from  the 
crop  as  it  stands  in  the  field  will  often  save  much  work  afberwards.  Second, 
after  threshing  out  the  beans,  reject  all  that  are  in  any  way  discoloured  or 
shrivelled.  The  discoloured  and  shrivelled  spots  contain  the  disease  and  tie 
inspection  must  be  such  as  to  exclude  if  possible  every  bean  that  is  spotted. 
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I  have  in  some  cases  hand-picked  the  seed  in  the  field,  gathering  only  the 
iealtkiest  looking  pods y  and  I  can  recommend  this  method  when  the  whole 
crop  is  badlj  diseased.  If,  when  badly  diseased,  the  crop  be  harvested  and 
threshed  as  usual,  many  very  bad  pods  will  be  threshed  out  and  the  sorting  of 
the  beans  is  about  four  times  longer  than  the  sorting  of  the  corresponding  pods. 

2.  Spraying  with  Bordeaux  Mixture, — Whether  this  be  profitable  or  not 
depends  on  a  variety  of  circumstances.  If  the  grower  already  has  a  spraying 
machine  which  is  in  use  on  other  crops,  it  will  undoubtedly  pay  him  to  spray 
his  beans  with  Bordeaux  Mixture  if  they  are  attacked  by  antnracnose.  If  he 
must  buy  a  machine  and  spray  for  this  disease  alone,  spraying  will  not  pay 
him  unless  he  is  growing  several  acres  of  beans  and  habitually  loses  at  least 
ten  per  cent  of  his  crop  under  ordinary  circumstances.  If  beans  growing  by 
the  acre  are  badly  attacked,  spraying  will  pay,  that  is  to  say  the  additional 
erop  will  be  more  than  suf&cient  to  repay  the  cost  of  spraying.  The  spraying 
should  be  begun  early.  It  is  of  little  use  to  wait  until  the  disease  is  bad 
and  then  commence  to  spray.  As  soon  as  the  plants  have  the  first  two  leaves 
well  grown,  they  may  be  sprayed  for  the  first  time.  They  should  afterwards 
be  sprayed  twice  or  more  according  to  the  weather.  If  the  weather  be  rainy 
more  spraying  is  required  than  if  dry.  If  a  rain  comes  on  immediately 
after  spraying,  the  Bordeaux  Mixture  is  washed  off  and  ,vory  little  good 
will  be  done  imless  another  spraying  be  done  again  at  once.  The  object  of 
the  sprajring  is  to  cover  the  plants  with  a  substance  poisonous  to  the  dpores 
of  the  disease.  This  kills  many  spores  that  are  still  attached  to  the  spot 
where  they  grew,  and  furthermore  prevents  any  spores  which  are  not  so 
killed  from  germinating  on  the  surface  of , the  bdan  plants.  At  the  first 
attempt  to  sprout  the  spore  absorbs  some  of  the  poison  that  has  been  sprayed, 
and  is  killed.  ISo  fear  of  poisoning  from  the  eating  of  sprayed  pods  need 
be  entertained  if  the  last  spraying  was  done  three  or  four  weeks  before 
cooking.  All  careful  cooks  wash  the  pods  before  snapping  them.  The 
Bordeaux  Mixture  is  made  as  usual.  Prof.  Fairchild  recommends  the 
addition  of  enough  soap  to  form  a  suds.  This  causes  the  spray  to  cover  the 
phmts  better. 

3.  Burning. — ^The  burning  of  all  diseased  vines  and  other  trash  is  strongly 
advised.  Tms  should  be  done  as  soon  as  the  same  are  of  no  further  use. 
They  should  not  be  allowed  to  lie  on  the  field,  or  anywhere  where  they  can 
infect  either  the  land  or  the  crop.  Very  few  farmers  realize  the  advantage 
of  the  destruction  by  fire  of  all  diseased  rubbish  immediately  after  harvest.  Of 
course,  burning  is  not  so  necessary  if  the  following  crop  is  to  be  of  a 
different  kind. 

4.  Change  of  around, — Of  course,  the  ground  beneath  the  diseased  beans 
becomes  chargea  with  spores,  and  is,  therefore,  a  possible  source  of  infection ; 
for  this  reason  the  bean  crop  should  be  moved  to  land  not  recently  cropped 
with  beans  if  this  can  be  conveniently  done. 

5.  Drainage, — G-ood  drainage  is  advisable  for  many  reasons ;  among  others 
is  the  fact  that  moisture  is  favourable  to  the  growth  of  the  anthracnose 
fungus. 

6.  Choice  of  varieties. — There  is  much  difference  in  the  susceptibility  of 
different  varieties,  but  the  susceptible  varieties  are  precisolv  those  which  are 
moat  luscious,  and  which,  therefore,  bring  the  highest  market  price,  at  least 
Among  snap-beans;  there  is,  therefore,  little  scope  for  choice  of  varieties. 

It  is  useless,  or  nearly  so,  to  treat  the  seed  with  bluestone,  hot  water,  or 
SDy  other  preparation  commonly  used  for  pickling  seed. 
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TT. — Bean  finst  (JTromyces  Tlitmeoli  \Ter 

rhough  the  appeaxanoGB  produced  on  the  bean*p! 
igus  bear  less  lesemblauce  to  common  iron  rusi 


Kg.  4.— Bean-plant  attaoked  by  nut,  Uramyees  phaaeoli  (Pen.)  Win 
covered  with  nUaed  dirty-brown  diseased  spots,  round  which  one 
the  bean.  The  brown  powder  is  composed  of  spores  which,  when 
in  Fig.  5. 

anthracnose,  still  it  is  beet,  in  Tiew  of  the  natim 
9  two  diseaAes,  to  apply  the  term  rust  to  the  prose 
very  common.    It  is  to  be  found  on  plants  here  a 


Fig.  5. — A  spore  of  the  bean-rust  fungus  mf^^nified  four  hundred  times 
and  pnxinced  one  long  sprout  and  one  very  short  one.  Tbese  rot 
brown  edunulate  oredospores,  meMuring  15-22  x  S4-8(Va,  are  bon 
cfwn  length,  in  brownish  sori,  which  are  destitute  of  paraphyais,  mc 
matres  across,  and  an  situated  on  the  leaves,  more  eqpeciaUy  th« 
the  pods  and  staJka. 

beans.    Occasionally,  howeyer,  it  develops  into 
uses  considerable  loss.     The  fungus  causing  the  dk 
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of  ilie  pkut,  more  partidtlarlj,  however,  on  the  leaves  ;  in  severe  cases  it 
flppeaiB  on  the  pods.  The  pustules  of  the  fungus  have  a  brownish,  powdery 
upeutmoe,  and  from  them  a  brown  powder  can  be  removed  on  the  finger. 
IhB  brown  spots  vary  in  diameter  from  mere  points  up  to  an  eighth  of  an 
inch.  At  first  the  fungus  is  under  the  skin  of^  the  leaf  or  pod ;  afterwards 
it  breaks  through,  forcing  the  ruptured  skin  to  one  side,  so  that  the  torn 
edge  surrounds  the  pustule  on  every  side. 

Itemedies, 

The  remedies  are  the  same  as  those  just  given  for  anthracnose,  though 
much  less  stress  is  laid  on  the  selection  of  seed  as  the  rust  fungus  is  less 
likely  to  attack  the  pods. 

Pbaoh  Freckle. 

(Gladoafmrmm  earpopJiilum.) 

This  is  a  disease  common  on  late  peaches.  It  attacks  the  surface  of  the 
peach,  and  gives  rise  at  first  to  small,  round,  dark  green  spots,  which  in 
time  grow  and  run  together  so  as  to  cover  larger  areas.     Often  the  whole  of 


fig.  6  —Two  peaches  attacked  by  the  peach-freckle  funnu,  and  also  to  a  slight  extent  by  shot-hole 
fungus  ;  a,  &,  holes  produced  in  the  leaves  by  the  snot-hole  funjnis ;  e,  a  shot-hole  from  which 
the  centre  has  not  yet  fallen  away ;  d,  d,  two  scabs  produced  by  the  riiot-hole  fungus,— these 
are  elevated  above  the  auiroanding  snzteoe  of  the  peach,  and  are  thus  easily  distinguished  from 
the  freckle  spots  shown  at  e ;  /,  cracks  due  to  the  action  of  the  freckle  fungus. 

me  side  of  a  peach  is  attacked.  It  is  common  in  late  stages  of  the 
lar  the  peach  to  crack  in  the  midat  of  the  freckled  ju»a,  and  at 
beeoraes  rotten  ajid  worthless. 

This  divease  does  not  ordinarily  do  much  harm,  but  it  sometimes 
viiolesale  loss  among  late  peaches  amounting  to  owr  £f tj  per  cent 
cng^,  iEvBu  if  the  fruit  is  not  destroyed  its  flavour  and  market  vi 
imardieless  injured.  Wet  seasons  are  most  favourable  to  the  devel 
of  this  disease,  which  is  well  represented  in  the  accompanyiog  woodc 
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Other  fungi  occur  together  with  the  Maerosporium,  but  they  are  of 
eeeondarj  importance,  as  they  never  occur  except  the  JIfaerasparium  has  first 


Hg.  &— Tomatoes  attacked  by  black  rot  (Macrottpmrium       Fig.  9.— Small  portion  taken  from  one  of  the 
tomato}.  The  rot  !■  seen  at  a,  a,  a,  spreadinfr  f rem  the  dark  green    cushions  caused  by   the 

bloascnn  end.    The  lowest  toma^  is  not  yet  attacked.  black-rot  fungus  of  the  tomato  (Mac- 

rosporium  tomato),  a,  a  spore  Just 
beginning  to  form  on  the  top  of  a 
hypha ;  &,  a  spore  of  one  cell,  being  the  result  of  the  growth  of  such  a  beginning  as  is  shown 
in  a ;  c,  a  spore  that  has  become  two-celled ;  d ,  a  spore  that  has  become  four-celled ;  «,  a  spore 
that  has  become  many-celled ;  //,  a  spore  that  has  become  many-celled  and  produced  another 
spore  on  its  tip;  ^  A  t,  a  chain  of  three  spores ;  j,  bulbous  base  of  the  aerial  hyphae.  Below 
j  is  the  surface  of  the  tomato.  The  dark  olive-green  to  brownish  spores  vary  in  size  from  16  x  9  ^ 
when  one-celled  and  ovate,  to  100  x  20  /i-  when  many-celled  and  obolavato.  When  compound 
they  are  divided  in  a  muriform  manner  in  both  directions,  and  are  borne  singly  or  tandem 
on  the  tips  of  erect  caespitoee  simple  or  nearly  simple  blackish  sparingly  septate  aerial  hyphae, 
which  are  considerably  shorter  than  the  latgest  of  the  spores,  and  have  a  diameter  of  4 — 6  fi. 
The  spores  have  a  crenate  contour  and  in  germinating,  each  cell  of  which  they  are  composed 
may  give  rise  to  a  hypha. 


appeared;  they  are  not  known  to  by  themselves  cause  damage.    Of  these 
secondary  forms  no  less  than  three  are  common.     The  spores  of  these  three 


^  d    «> 


X400    ji^ —    ^ 


^      l^    ^  ^^S?oo  I 

O  X400  V 


ng.  IC—Spores  of  .FHMi«ponum,     fig  11.— Spores  of  PmiaKium       Fig.  12. —Spores  of  &too«2M>rit»m 
magnifled.  gUkucwm^  magnified.  frvtigenum^  magnified. 

we  here  figured.     The  first  causes  a  whitish  or  salmon  coloured  growth  on  the 
surface  among  the  dark  green  cushions  of  the  black-rot  fungus,  and  is  a* 
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speetes  of  Ihmsporimm  Tbe  secosd  is  t^  eomxnon  ripe-rot  fungus^  Qlmo- 
aporimm  fiffdiffemum.  The  thud  \»  the  green  mould,  oommeiL  cm  brefti  Mkd 
old  boots,  Fenicilltum  glauctim. 

Remedies, 

1.  The  use  of  trellises, — The  black  rot  fungus  growebest  in  a  damp  atmos- 
phere, and  near  the  ground.  Hence,  if  the  tomato  yines  are  kept  n'om  tlie 
ground  by  a  high  trellis,  or  are  tied  to  stakes^  they  suffer  less.  Merely 
trellising  the  vines  will  not  prevent  or  stop  liie  ZDi ;  it  will  only  hinder  it. 
A  further  precaution  consists  in  cutting  off  the  tops  of  the  vmes^  This 
lets  in  more  sunlight,  and  does  not  injure  the  yme«  if^  they  aiv  growing 
thriftily.  Both  the  above  measures  should  be  adopted  regsrdlemof^diaaise; 
but  we  hava  noticed  that  tomato -growers  fre^ently  negiaet  thenu 

2.  Choice  of  varieties, — Some  varieties  of  tomato  airffeir  less  than  others, 
though  there  is  no  variety  known  that  is  proof  against  the  disease.  The 
smoother  varieties — that  is,  those  having  no  creases — generally  suffer  least 
These  8moedi-skim>ed,  nearly  spherical  aorta  are  also  aupedkir,  so  there 
is  a  double  rrason  for  growing  them. 

3.  Burning  diseased  fruit  and  vines. — Never  allow  rotten  tomatoea  to  lie 
about ;  gather  and  bum  them  as  soon  as  they  show  signs  of  disease,  which  is 
often  when  they  are  no  larger  than  peas.  This  precaution  is  one  that 
undoubtedly  pays.  Nothing  less  than  the  complete  destruction  by  fire  of 
the  diseased  material  will  answer ;  burial  is  not  recommended. 

4.  Drainage. — The  disease  is  usuaDy  worse  on  undra'ined  land.  Good 
drainage  is  therefore  advisable. 

5.  Choice  of  seed. — ^Never  use  seed  from  diseased  tomatoes,  or^  if  it  can  be 
avoided,  from  vines  that  have  shown  the  disease. 

0.  Change  of  groumd. — When  the  disease  has  been  bad  on  a  given  piece  of 
ground  it  ia  not  advisable  to  plant  it  again  with  tomatoes  for  a  season  or 
two.  A  better  crop  of  tomatoes  will  be  obtained  by  patting  the  crop  on 
other  ground,  if  sucn  that  is  Stable  can  be  Iiad. 

71  Sprc^ing  with  Bordeaux  mixture. — ^The  beneficial  results  of  spraying 
tomatoes  for  black  rot  are  still  questionable.  Spraying- the  fruit  after  it  is 
once  attacked  ia  nearly  useless.  On  the  other  hand^  some  good  appears  to  result 
from  spraying  the  young  vines,  and  then  periodically  once  in  two  or  three 
weeks.  Spray  in  particular  the  young  fruit.  I  would  not,  at  present,  advise 
a  grower  to  invest  in  a  spraying  machine  with  a  view  to  making  greater 
profits  through  spraying  his  tomatoes ;  but  if  he  already  has  a  spraying 
machine,  or  has  other  crops  that  it  would  be  profitable  to  spray,  I  should, 
without  hesitation,  advise  spraying  the  tomatoes  as  recommended  above,  if 
it  can  be  done  at  the  same  time  as  other  spraying. 

In  general,  then,  it  will  be  seen  that  the  measures  recommended  to  be 
taken  against  the  black  rot  of  the  tomato  are  such  as  can  be  based  on  what 
we  know  about  the  fungus  that  causes  the  rot.  Destroy  this  fungus  where- 
ever  it  can  be  seen,  and  be  very  suspicious  of  any  vine  or  piece  of  ground 
where  it  has  appeared.  The  spores  are  small  and  invisible,  are  produced  by 
thousands,  and  are  easily  spread  by  the  wind,  by  water,  and  by  cultivation ; 
they  have  great  vitality,  and  thrive  best  where  it  is  moist.  These  facts  show 
why  it  is  beat  to  trellis,  trim,  topa,  aad  drain,  as  well  as  the  reason  for 
removing  to  new  ground. 
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Sporobolus  indicus,  R.  Br. 

*'  Parramatta  or  Tussock  Grass  " 
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A  Mango  Blight. 

(JPestalozzia  uvicola,  Speg.) 

jach  the  Sydney  market  covered,  or  partly  covered,  by 
ised  by  the  fungus  whose  name  is  given  above.    The 


X4«0 

ia  uvicola,  Speg.  The  black  globose  erumpent  pustules,  half  a  millimetre 
close  together,  each  being  surrounded  by  the  torn  cuticle  of  the  fruit, 
ires  meMnring  40x7  M-i  eaokof  ttaeendoeUs  being  byaliaa*  tha  i^iioaL 
irleaicilia»14xlA«* 

mcommon  on  ^prapes.  The  spores  of  this  fungus  axe 
X  mixture.  This  fact  points  toward  the  Bordeaux 
>le  mixture  with  which  to  experiment  on  mango  trees 

IS. 


SEASE  OB  Gbass,  SpoTobolus  indicua. 

Zelminihosporium  Baveneliiy  Curt.) 

of  this  grass,  Sporoholut  indicus,  have  often  been 
k  owners  with  the  query  :  "  Is  it  injurious  to  stock  ?  " 
ply,  "  Probably  not."  I  have  fed  large  doses  of  the 
ght,  to  fowls  without  causing  any  serious  symptoms. 


roelium  of  the  fungus,  Helminthofporium  JRavtnellii,  which  blights  the 
Hew.  A  single  flre-oelled  spore  is  fihovm.  The  darlc-colofured  irregular 
)d  hyphae  form  spongy  masses  in  place  of  the  fruit  of  the  gras),  and  bear 
3e-  to  flve4wptate  brownish  spores,  measuring  50—00  x  5  /u ;  these  occor 


harsh,  wiry  grass  avoided  by  stock  so  long  as  anything 
ivailable,  and  they  therefore  eat  but  little  of  it  under 
IS.  A  figure  of  the  grass  is  given,  as  well  as  of  the 
black,  and  appears  only  in  the  heads  of  the  grasa^  It 
ipeaiance. 
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CHAPTER  II. 

Thinning  and  Gkttliering  the  Fruit. 

Whsrb  the  trees  are  heavilj  overladen  the  fruit  should  be  judiciously  tfa 
ao  that  the  fruit  that  remains  may  have  a  chance  to  attain  a  fair  si: 
derelop  properly,  as  it  will  then  be  more  saleable  than  the  undersized 
from  an  overladen  tree,  and  the  tree  itself  will  not  be  injured  by  the  i 
of  the  fruit  breaking  limbs,  or,  as  sometimes  happens,  by  splitting  the 
trunk,  thereby  seriously  injuring,  if  not  actually  destroying,  the  tree. 

In  the  case  of  many  of  the  earlier  varieties,  especially  cooking  om 
fruit  may  be  allowed  to  develop  to  a  sufficient  size  to  be  saleable,  ani 
thinned,  the  balance  of  the  fruit  being  allowed  to  come  to  maturity, 
other  cases  where  the  trees  are  heavily  loaded,  and  unable  to  pr 
develop  all  their  fruit,  they  should  be  thinned  as  soon  as  the  en 
properly  set,  and  there  is  no  further  chance  if  any  fall  taking  place, 
amount  to  be  thinned  will  depend  on  the  kind  of  fruit,  the  nature  of  tl 
age  of  the  tree,  and  the  brittieness  or  toughness  of  the  wood,  as  dii 
varieties  of  apples  vary  very  much  in  this.  With  large  cooking  varieti 
thinning  should  be  severe  so  as  to  produce  a  large-sized  fruit,  yet  ] 
aevere  as  to  produce  oversized  fruit,  which  are  usually  of  little  value, 
soft  and  coarse.  With  desert  apples,  where  a  medium  sized  fruit — 
to  say,  a  iruit  not  exceeding  8  inches  in  diameter — is  required,  it 
necessary  to  thin  so  severely,  but  as  many  fruit  should  be  left  on  the  1 
tlia  tree  is  capable  of  growing  to  perfection,  without  breaking  down  or 
wise  injuring  the  tree.  There  is  another  danger  from  over-cropping 
have  omitted  to  mention,  and  that  is  the  danger  of  opening  the  head 
tree  too  much  by  the  weight  of  the  fruit  spreading  and  bearing  do^ 
branches,  thereby  exposing  the  inner  parts  of  the  tree  to  the  direct  acl 
the  sun,  which,  striking  right  on  the  unprotected  bark,  is  often  the  ca 
sun-bum  which  is  usually  the  immediate  cause  of  several  diseases,  n 
seald,  or,  as  it  is  generally  called,  fire-bligbt 

Simple  as  the  gathering  of  the  fruit  seems,  it  is  nevertheless  i 
important  operation,  and  one  that  it  will  pay  the  growers  to  att< 
thoroughly,  especially  where  the  fruit  has  to  be  sent  some  distanc 
market,  or  where  it  is  intended  for  export  or  for  storing  for  our  owi 
markets.  Always  gather  the  fruit  carefully,  brufsing  it  as  little  as  possi 
a  bmised  fruit  is  always  a  blemished  fruit  which  detracts  from  the  appei 
and  consequently  the  selling  value  of  the  whole  case,  and  in  the  case  o 
varieties  of  apples,  bruising  produces  an  early  decay.  Even  where  the 
market  for  the  fruit  as  soon  as  it  ia  gathered,  handle  it  carefully ;  it  wi 
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e  successful  marketing  of  any  kind  of  fruit  depends  mainly  in  the 
ler  in  which  it  is  got  up  for  sale — even  grading,  honest  and  neat  packing, 
xclusion  of  all  blemished  or  wormy  fruit,  and  the  use  of  light,  clean, 
cases,  will  do  more  to  sell  the  fruit  than  anything  else,  as  good  fruit, 
shown,  will  sell  readily,  even  in  a  dull  market,  when  the  same  fruit, 
ractively  got  up,  would  be  often  unsaleable. 

Storing. 

order  to  develop  their  highest  flavour  late  varieties  of  apples  should  be 
id  to  remain  on  the  trees  till  they  have  attained  their  full  size  and  are 
ighly  ripe,  when  they  should  be  gathered  and  stored  for  keeping ;  the 
maturing  and  mellowing  whilst  stored.     Fruit  for  storing  requires 
areful  handling,  and  all  bruised,  blemished,  or  diseased  fruit  must  be 
Q  out.     The  fruit  should  only  be  gathered  when  perfectly  dry,  and  it 
L  be  stored  in  a  building  possessing  as  even  a  temperature  as  possible, 
L  which  the  ventilation  can  be  easily  adjusted.     The  success  in  storing 
I  depends  mainly  on  the  maintenance  of  an  even  temperature  not 
ling  50® — 55°  and  of  a  slight  but  not  excessive  ventilation,  as  too 
air  or  too  dry  air  would  cause  the  fruit  to  shrivel.     An  expensive  or 
ate  building  for  storing  apples  is  not  at  all  necessary ;  the  essential 
cations  for  a  store  are  good  insulation,  so  that  it  is  not  subject  to  any 
a  changes  of  temperature,  moderate  ventilation  that  can  be  regulatea, 
moderately  dry  air.     A  simple  and  very  good  store  can  be  made  where 
is  the  slope  of  a  hill  available,  by  cutting  away  a  portion  of  the  side  of 
11,  so  as  to  form  one  of  the  sides  and  a  part  of  one  end  of  the  store 
;he  hill  itself ;  the  other  side  and  the  balance  of  the  end  being  formed 
ouble  wall  of  slabs  having  a  foot  of  soil  between  them.     A  ceiling  of 
should  also  be  made  having  spaces  left  for  ventilation  that  may  be 
1  or  closed  as  desired,  and  over  the  slabs  there  should  be  a  layer  of 
6  inches  of  soil.     Over  the  whole  store  there  should  bo  a  roof  of  bark 
a  which  should  extend  well  beyond  the  ends  and  outer  side,  so  that  the 
ould  not  be  able  to  beat  in.    All  the  water  from  the  roof  should  be 
i  right  away,  and  a  small  surface  drain  should  be  made  on  the  hill  side 
ch  any  surface  water  that  would  otherwise  get  on  to  the  ceiling  and 
ih  on  to  the  fruit.     The  side  of  the  store  formed  by  the  hill  should  be 
d  up,  and  a  floor  of  slabs  should  be  placed  at  about  1  foot  from  the 
d,  having  taken  the  precaution  to  put  in  a  good  drain  to  take  ofE  all 
je  water  first.    The  end  at  which  the  fruit  is  to  be  taken  in  and  out  at 
I  face  the  south,  and  all  of  this  end,  except  that  required  for  a  door, 
I  be  made  similarly  to  the  outer  side.     In  the  door  there  should  be 
I  panels  for  ventilation  to  be  opened  or  closed,  so  as  to  regulate 
nount  of  ventilation  required.     The  fruit  may  either  be  stacked  in 
)n  the  floor,  piling  the  fruit  to  a  height  of  2  feet,  or  what  is  better, 
y  be  placed  on  shelves  arranged  in  the  middle,  round  the  sides,  or 
Storing  on  shelves  is  preferable,  as  if  any  fruit  decays  it  can  be 
taken  cut.     When  first  stored  the  door  and  the  ventilators  in  the 
?  should  be  left  open  so  as  to  allow  the  moisture  thrown  ofE  by  the 
iuring  the  sweating  to  be  carried  off,  after  which  the  door  should  be 
L  and  the  ventilation  moderated.     "Where  a  hillside  is  not  available  and 
s  strong  black  clayey  loam  or  adobe  can  be  obtained,  a  good  store  can  be 
with  walls  of  sun-dried  bricks  having  a  roof  projecting  well  beyond 
alls,  and  having  a  space  between  the  roof  and   the  wall-plates  for 
ation.    A  plaster  or  slab  ceiling  can  be  made  and  the  store  can  be 
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fitted  up  to  suit  the  requirementB  of  the  erchardiat  aa  pr 
Jf  Adobe  is  not  available  a  good  aabstitute  is  made  from 
dung,  and  chopped  straw,  which  is  mixed  well  togeiher  i 
between  a  double  wall  of  boards  placed  at  such  a  disti 
wished  to  make  the  walls  thick.  When  dry  the  boards  aa 
mud  or  cob-walls  remain,  but  as  in  the  case  of  the  adobe 
it  is  necessary  to  have  an  overhanging  roof  so  that  no  rai 
walls. 

XJtilisiii^  Snrpltis  Fruit. 

Drying. — The  apple  is  easily  and  readily  dried,  and  7 
yarieties  are  used  and  the  operation  is  well  and  carefi 
result  is  a  very  saleable  article,  possessing  all  the  qualitiei 
and  in  a  compact  form  that  if  well  packed  will  keep  for 
sent  to  any  market  no  matter  how  distant.  At  present 
dependent  on  America  for  our  supply  of  dried  apples,  tl 
is  dono  in  the  Colony  being  usually  of  the  very  crudest  ns 
large,  firm,  good  cooking  acid  apples  having  a  white  flesh 
other  kinds  may  be  dried  if  wished  but  will  not  turn  out  s( 
apples  the  following  outfit  is  necessary : — 

1st.  A  good  combined  peeler,  corer,  and  slioer  wit! 
the  fruit.  (Several  good  patterns  are  obtainabl 
2nd.  A  sulphurer  in  which  to  bleach  the  fruit  when 
3rd.  A  machine  drier  or  evaporator  with  which  to  d 
has  been  sulphured,  as  owing  to  the  unoertai 
especially  in  the  best  apple-growing  districts  it  ^ 
practicable  to  sun-dry  to  any  extent,  so  that  it : 
on  an  evaporator.  Several  different  kinds  of  e 
for  small  orcardists  are  now  procurable  in  Syd 
is  desirous  of  going  in  for  evaporating  on  an  e: 
it  will  be  advisable  either  to  import  a  large  faci 
construct  a  drier  to  meet  the  special  requiremoi 

In  drying  apples  the  fruit  is  first  peeled,  cored,  and  slices 
on  the  evaporator  trays.  When  the  trays  are  full  the; 
sulphurer  with  as  little  delay  as  possible  as  the  fruit  rapi 
being  cut.  The  fruit  is  kept  in  the  sulphurer  till  properl 
for  which  varies  with  the  different  kmds  of  fruit,  but 
sulphur  too  long  or  the  dried  product  will  taste  of  sulpb 
should  be  long  enough  to  whiten  the  fruit  but  no  more, 
from  the  sulphurer  the  fruit  is  placed  in  the  evaporatoi 
till  it  is  sufficiently  dry,  that  is  to  say,  until  there  is  ] 
moisture  left  in  the  fruit,  but  the  fruit  should  be  plial 
Generally  it  is  better  to  place  the  fruit  in  large  boxes  to  c 
before  packing,  as  during  the  evaporation  some  of  tho  i 
dried  more  than  the  rest  and  some  less  and  the  sweatio 
whole.  When  the  fruit  has  evened  up  it  should  be  pa< 
boxes  and  be  neatly  and  well  got  up.  In  drying  apple 
bushel  of  green  fruit,  on  an  average,  to  produce  6  lb.  of 
pounds  of  fresh  apples  will  produce  about  30  lb.  of  meat 
(core,  skin,  <&c.)  and  the  refuse  is  also  dried  and  used  for 
may  be  used  up  whilst  fresh  for  jelly. 

As  I  mentioned  in  the  previous  part  of  this  article  app 
for  jelly,  and  for  this  purpose  smaU  fruit  or  the  refuse  I 
be  used. 
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Hakmg  Jelly. 

'ake  the  whole  fruit,  slice  it,  and  place  it  in  a  steam-jacketed  kettle  or 
^  pTeserring  pan,  taking  care  that  it  is  either  of  copper  or  lined  with 
mel,  the  latter  being  preferable ;  place  a  little  water  over  the  fruit  to 
Fent  burning  and  slowly  raise  the  heat  to  the  boiling-point  so  that  the 
e  of  the  fruit  may  be  readily  extracted,  when  it  is  strained  off  and  filtered, 
bhat  it  is  quite  clear.  To  every  pint  of  juice  now  add  lib.  of  best 
fectioner's  sugar,  place  the  whole  in  the  preserving  pan  or  steam-jacketed 
tie  and  boil  gently  till  a  small  portion  jellies  on  cooling,  when  it  is  ready 
putting  up  in  glass  or  tins, 
during  the  boiling  the  jelly  should  be  carefully  skimmed  so  as  to  remove 

extraneous  matter,  as  if  this  is  neglected  the  jelly  will  not  be  clear, 
iolute  cleanliness  in  all  the  utensils  and  the  use  of  nothing  but  the  best 
ar  are  the  great  secrets  in  making  not  only  apple  jelly,  but  also  all  other 
t,  jellies,  and  jams.  The  manufacture  of  cider  I  treated  in  a  previous 
cle  in  the  Gazette  and  the  manufacture  of  apple  butter  I  referred  to  in 
beginning  of  this,  so  I  need  not  refer  to  them  again.  As  I  intend  this 
cle  to  be  as  general  as  possible  I  think  it  advisable  to  conclude  with  a 
»f  and  simple  description  of  the  principal  diseases,  both  insect  and  fungus, 
ch  are  found  in  this  Colony  attacking  the  apple  and  apple  trees,  and 
kough  most  of  the  information  has  already  appeared  at  different  times  in 

Gazette  I  think  it  may  be  useful  to  our  fruitgrowers  to  repeat  it  here  in  a 
densed  form. 

Diseases  of  the  Apple. 

Insect  Diseases — Codling  Moth. 

Lt  the  present  time  no  insect  is  causing  more  trouble  to  the  apple  grower 
n  the  Codling  Moth,  the  larvae  of  which  have  destroyed  tne  greater 
tion  of  the  apple  and  pear  crops  in  many  districts  during  the  last  few 
trs  and  have  now  spreaa  to  nearly  every  part  of  the  Colony  except  isolated 
tricts,  and  the  pest  is  still  rapidly  spr^Euiing. 

I  will  not  describe  the  insect  in  detail,  but  anyone  who  wishes  to  obtain  the 
t  and  fullest  information  on  the  subject  cannot  do  better  than  study  Mr. 
iff's  article,  which  was  published  in  the  Agricultural  Gazette^  Vol.  I,  p.  3. 
Phe  life  history  of  the  insect  is  briefly  as  follows  : — During  the  winter  the 
V8e  remain  hidden  under  pieces  of  loose  bark  on  the  trees,  in  holes  or 
^ks  of  the  trees,  in  stakes  adjoining  trees,  in  empty  fruit  cases,  buildings 
ere  fruit  has  been  stored,  fences  adjacent  to  apple  or  pear  trees  that  have 
m  affected,  and  other  places  where  they  can  find  a  snug  and  dry  retreat, 
the  approach  of  sprmg  the  larvae  pupate  and  when  the  trees  are  in 
«8om  the  moths  hatch  out.  Just  as  tne  petals  are  falling,  that  is  when 
3  fruit  is  setting,  the  female  moths  lay  eggs  in  the  calyx  of  the  young 
lit,  rarely  laying  more  than  one  egg;  in  each  fruit.  The  egg  remains  in 
a  calyx  of  the  fruit  for  a  time  before  hatching,  but  as  soon  as  the  young 
)rm  or  larvae  emerges  from  the  egg,  it  starts  to  eat  round  the  calyx  of  the 
ait,  and  then  burrows  into  the  fruit,  developing  with  the  fruit  till  it  reaches 
ftturity,  when  it  either  falhs  to  the  ground  with  the  fruit  or  else  it  lets 
lelf  to  the  ground  with  its  spinaret.  On  reaching  the  ground  it  at  once 
pceeds  to  the  tree  or  other  adjacent  shelter,  seeks  out  a  secure  retreat, 
ins  its  oocoon,  pupates  and  again  turns  into  a  moth.  This  time  the  moth 
ys  its  eggs  either  in  the  calyx  or  anywhere  on  the  fruit  where  there  is 
^le  chance  of  the  egg  being  destroyed,  such  as  where  two  fruit  touch  each 
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d  of  the  greatest  value,  as  in  addition  to  destroying  the  lafysB  of  the 
i  the  germs  of  many  fungus  diseases  will  also  be  killed.  Any  other 
as  likelj  to  harbour  any  of  the  insects  should  be  well  overhauled,  and 


Figt.  18  and  14.— Fruit  attacked. 


larvsD  killed  whenever  and  wherever  they  may  be  found.  If  these 
ddies  are  properly  and  universally  carried  out,  and  this  can  only  be  done 
oncerted  action  on  the  part  of  our  fruit-growers,  the  codling  moth  will 
.  be  a  thing  of  the  past,  or  only  exist  in  such  numbers  as  to  do  com- 
ktively  little  damage. 

he  above  drawings  show  the  appearance  of  the  insect  in  its  different 
:es,  and  also  the  way  in  which  they  destroy  the  fruit. 

Woolly  Aphis  or  Ameriean  BligJit, 

Fext  to  the  codling  moth  the  woolly  aphis  is  the  worst  insect  pest  that 
le-growers  have  to  contend  with,  and  it  is  a  pest  that  requires  the  most 
ifui  and  constant  attention  on  the  part  oi  the  orchardist  to  keep  in 
[^k — as  once  let  an  orchard  become  thoroughly  infested,  root  and  branch, 
it  is  an  exceedingly  hard  if  not  well  nigh  hopeless  job  trying  to  eradi- 
>  the  disease ;  but  if  taken  in  time  and  checked  before  it  is  able  to  spread 
my  extent,  then  with  a  little  care  and  attention  at  intervals  it  may  be 
t  within  bounds  and  do  little  harm.  In  the  previous  part  of  this  article, 
m  treating  of  stocks  for  the  apple,  I  strongly  emphasized  the  necessity 
working  all  apple-trees  on  blight-resistant  stocks,  as  by  so  doing  the 
iges  of  the  insects  are  confined  to  the  portion  of  the  trees  above  ground, 
i  the  roots  are  free  and  do  not  form  a  breeding  ground  with  which  to 
lenish  the  tops  of  the  trees  when  the  insects  have  been  killed  off  by 
ftjine.  The  following  illustrations  show  the  appearance  and  effect  of  the 
sets  m  roots  and  branches. 

?he  following  are  the  best  remedies  for  the  woolly  aphis : — 
.  The  use  of  resistant  stocks. 

L  When  the  roots  are  infested  the  insects  may  be  destroyed  by  injecting 
lulphide  of  carbon  into  the  ground,  as  done  in  the  case  of  the  rhylloxera 
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ita  may  be  made  to  leave  the 
Qto  the  soil  near  the  roots. 


}  cause  the  insects  to  leave, 
rom  the  top  of  the  tree  as  we 
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3.  Where  the  insects  infest  the  top  of  the  tree,  the  quickest  and  cheapest 
nedj  is  to  spray  the  tree  with  the  resin  and  soda  wash,  made  as  follows : — 

Begin  and  Soda  Wash, — ^Take  4  lb.  of  resin  and  81b.  of  washing  soda, 
i  boil  in  two  gallons  of  water,  adding  water  slowlj  to  make  up  five 
Ions  boiling  all  the  time.  The  mixture  should  be  boiled  till  the  resin  is 
^roughly  dissolved,  which  is  known  by  the  mixture  becoming  of  a  brown 
our.  Water  is  now  added  to  make  forty  gallons  of  wash,  when  it  is  ready 
use.  This  wash  works  easier  in  the  pump,  and  is  more  efficacious  when 
)lied  at  a  temperature  of  about  130°.  It  is  an  exceedingly  cheap  and 
cacious  wash,  and  will  not  injure  the  fruit  or  foliage  in  the  slightest,  and 
Las  the  advantage  of  killing  large  numbers  of  a^lus  eggs,  as  well  as  the 
feet  insects.  This  is  done  by  covering  them  with  a  glaze  or  varnish  of 
in,  which  prevents  the  eggs  hatching.  It  should  be  applied  at  any  time 
.t  the  aphis  are  to  be  found,  except  during  a  burning  not  day,  or  with  a 
ong  drying  wind  blowing. 

Che  spray  should  be  applied  with  as  much  force  as  possible,  as  in  order 
destroy  the  insects  it  is  first  necessary  to  knock  ofE  the  woolly  covering 
h  which  they  are  protected  before  the  spray  can  have  any  efteet  on  them. 
B  best  nozzle  for  tnis  purpose  with  which  I  am  acquainted  is  the  Nixon 
e  illustration),  as  the  spray  produced  by  it  is  direct,  fine,  and  when  a 
>d  pump  is  used  has  great  force. 


M2 


Fig.  17.— Nixon'8  noczle— four  of  theae  nonles  of  two  sises  go  with  each  Na  S^Climax 
Spraying  pump. 

When  the  insects  are  not  numerous  they  may  be  kept  in  check  by 
learing  the  affected  parts  with  castor  oil,  but  where  they  are  at  all  plentiful 
3  spray  pump  is  the  best  thing  to  use.  In  pruning  varieties  that  are  bad 
ghters,  It  is  a  good  plan  to  cover  all  the  larger  cut  surfaces  with  grafting 
ix-rubber  paint  or  shellac  varnish,  as  newly-cut  surfaces  are  always  very 
ble  to  attack. 

JUuisel  Scales — (Mytilaspis  citricola). 

These  insects,  which  get  their  name  from  a  resemblance  to  a  mussel  shell, 
e  by  suction  on  the  sap  of  the  tree  or  on  the  juice  of  the  fruit.  In  their 
rHer  stages  they  travel  about  the  tree  seeking  for  a  suitable  spot  to  which 
attach  themselves,  and  to  which,  when  found,  they  remain  attached  for 
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rest  of  their  existence,  the  body  of  the  mature  inc 
5  receptacle  nearly  filled  with  eggs  or  jroimg  scalet 
present  in  large  numbers  they  yery  seriously  afiEecl 


!|r.  IS,— MytiUupU  eitricola—Vppn  sido^  Fig.  1d.^MytiUupu 

mnoh  enlarged*  enUiged 

le  tree  to  which  they  are  attached,  and  if  measures  i 
Q  they  will  eventually  either  kill  the  tree  or  rend 
es  are  already  well  established  in  several  parts  c 
lading,  so  that  they  should  be  checked  wherever  s 
[nania  they  are  evidently  bad,  as  large  numbers  < 
)red  with  them  are  now  being  imported  from  then 
le  infested  fruits  promise  to  spread  the  disease.  1 
fruit  and  the  wood,  both  large  and  small  branches 


F!g.  20. 

lerous  on  the  wood  that  they  entirely  cover  it. 
t  they  greatly  disfigure  it,  ike  part  or  parts  of 
icts  are  attached  being  ^contracted  in  its  growtl 
bion  of  the  fruit  that  is  free. 
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he  following  drawings  show  the  mature  female  scale  (mytilaspis  eiiricoJa) 
!h  enlarged,  and  the  elEect  and  appearance  of  the  insects  on  the  fruit  and 
d,  the  insects  being  rather  under  natural  size : — 

he  enlarged  drawing  of  the  female  scale  shows  the  egg  sac  and  gires  an 

of  how  prolific  these  insects  are,  and  of  how  auickly  thej  increase  when 

lolested.     In  addition  to  attacking  the  apple,  this  scale  infests  the 

thorn  as  well,  and  if  for  this  reason  onlj,  1  strongly  disapprove  of  the 


Fig.SL 

of  thorn  hedges  as  fences  or  shelters  for  apple  orchards  as  thej  form  a 
K)ur  from  which  it  is  practically  impossible  to  dislodge  the  scales,  and 
therefore  a  breeding  ground  for  them  and  from  which  the  scales  can 
Ij  spread  to  the  orchard.  The  two  species  of  mussel  scale,  mjtilaspis 
Drum  and  mjtilaspis  citricola  are  yerj  similar  in  appearance,  but  diner 
\t\j  in  colour  and  shape.  The  damage  done  hj  either  species  is  the  same, 
the  same  remedies  are  used. 

be  means  by  which  these  insects  may  be  destroyed  are  as  follows : — 

Ist. — Where  the  trees  are  rery  badly  affected,  the  trunks  and  main 
branches  should  be  scraped  to  remove  the  scales,  the  rept  of  the 
tree  being  sprayed. 

2nd. — Sprayin&f  during  the  winter  with  a  strong  caustic  wash  that  will 
destroy  the  mature  scales.  For  this  purpose  Eovery's  scale 
exterminator  or  a  resin  wash  made  as  follows  will  answer :  Take 
20  lb.  of  resin,  6  lb.  of  caustic  soda  (70  per  cent.),  3  pints  of  fish 
oil,  water  to  make  80  gallons ;  place  the  resin,  caustic  soda,  and  fish 
oil  in  a  larger  boiler  with  20  gallons  of  water,  and  boil  for  three 
hours,  then  add  hot  water  slowly,  and  stir  well  till  there  are,  at 
least,  40  gallons  of  hot  solution ;  then  add  cold  water  to  make  up 
the  total  to  54  gallons.  Never  add  cold  water  when  cooking  or 
the  resin  will  be  precipitated,  and  it  will  be  difficult  to  get  it  in 
solution. 

drd. — Spraying  during  the  spring  when  the  young  scales  are  hatching 
out  and  when  they  are  tender  and  easily  killed  with  the  resin  and 
soda  wash  recommended  in  the  case  of  the  woolly  aphis.  The 
spaying  should  be  repeated  several  times  at  intervals  oi  a  week  as 
the  young  scales  do  not  all  hatch  out  at  once,  and  the  younger  they 
are  sprayed  the  easier  they  are  killed.  If  wished,  kerosene 
emulsion  made  as  follows  can  be  used  in  the  place  of  the  resin  and 
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Boda  wash :  Take  1  gallon  of  best  kerosene,  ] 
water,  and  8  oz.  of  soft  soap.  Dissolve  the  a 
water ;  when  dissolved  add  the  kerosene,  and  < 
with  a  spraj  pump  or  syringe  for  fullj  ten  mu 
the  oil  and  the  water  thoroughly  emulsified  ^ 
becomes  stable,  and  the  oil  will  not  separate  fi 
standing,  and  on  cooling  the  mixture  oecomes 
and  appearance  of  cream.  If  the  oil  is  not  thoi 
and  there  is  free  oil  present  when  applied,  it  is  ] 
foliage  if  not  defoliate  the  tree,  and  if  free  oil  i; 
to  the  roots  it  i/vdll  probably  kill  the  tree.  For  tl 
to  use  the  best  kerosene  in  preference  to  1 
preserving  oil,  as  the  latter  always  contains  mo 
oils  which  will  not  emulsify,  and  always  destro 
or  less, — ^though  it  is  just  as  effective,  if  not  moi 
kerosene.  Kerosene  emulsion  is  considerably 
resin  and  soda  wash ;  and  if  not  carefully  ma 
strong,  it  is  apt  to  injure  the  trees.  The  str 
should  be  used  is  one  part  of  kerosene  in  1£ 
emulsion. 

Greedy  Scale — (Aspidiotus  rapax). 
This  insect,  though  most  frequently  found  on  pear-tr 
ifests  the  apple  as  well.  The  insects  are  most  numer 
ranches,  especially  at  joints  and  on  fruit  spurs,  and  whe 
uantities  they  seriously  affect  the  growth  and  vigour  of  t 
ttack  the  fruit,  confining  their  ravages  generally  to  the 
le  eye,  so  that  they  do  not  disfigure  the  &uit  to  any  extei 
The  remedies  are  the  same  as  those  recommended  in  the 
^e. 

Oraund  Crickets — (Gryllus  servillei). 

This  well-known  insect  often  causes  considerable  damaj 
*ees  by  eating  the  bark  at  the  collar  of  the  tree  just  bel 
le  ground,  which,  if  neglected  or  not  seen  to  in  tin 
^nsequently  kills  the  tree.  The  insects  also  oat  the  barl 
Bvour  the  foliage.  The  best  remedies  to  use  are,  first,  t( 
I  a  high  state  of  cultivation  and  free  from  weeds,  ther 
belter  under  which  the  insects  would  harbour ;  second, 
ith  Paris  green,  at  a  strength  not  exceeding  1  lb.  of  J 
&llons  of  water,  which  will  destroy  all  the  insects  that  ea 
r  the  bark ;  third,  poisoning  the  insects  by  means  of  a: 
ake  1  oz.  of  white  arsenic,  and  6  lb.  of  oatmeal  or  pollard 
id  add  enough  treacle  to  make  a  stiff  dough  when  knea 
I  the  dough  about  the  size  of  a  walnut  and  place  it  unc 
3ar  the  root  of  the  tree.  The  insects  will  go  under  the  s 
Lt  the  poisoned  dough  and  die.  Large  numbers  are  < 
tiled  in  this  manner. 

Bed  Spider. 

During  the  winter,  if  the  tree  is  carefully  examined, 
3ry  small  round  red  eggs  will  often  be  noted,  especi 
I  the  wood  and  in  any  roughness  of  the  bark  of  the  yo 
»  the  eggs  of  the  red  spider,  a  minute  insect,  or  rs 
dnning  mite  that  often  does  considerable  damage  to  orch 
isects  hatch  out  in  spring,  and  often  congregate  in  lar 
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steniB  of  the  fruit,  sucking  them  and  causing  the  fruit  to  fall.  They  also 
ack  the  foliage,  and  their  presence  may  be  readily  detected  by  the  silvery 
^yirii  colour  liiey  gire  to  the  leayes.  During  the  winter  &e  eggs  may 
destroyed  by  spraying  the  trees  with  a  strong  oauBtic  resinous  wush,  as 
ommmided  tot  scales,  or  the  insects  may  be  readily  and  easily  destroyed 
ipring  by  means  of  the  resin  and  soda  wash.  Sulphuring  the  trees  in  the 
ly  morning,  when  the  young  spiders  are  hatching  out,  is  said  to  be  a  cheap 
I  effectual  remedy  in  California. 

Harlequin  Fruit  Bug. 
'his  insect  often  appears  on  apple-trees  in  yery  lar^e  numbers,  especially 
m  the  fruit  ifr  ripening,  and  is  said  to  cause  considerable  damage  to  the 
it  by  piercing  the  skin  and  obtaining  nourishment  from  the  fruit  by 
tion.  By  some  authorities  it  i»  considered  to  be  the  cause  of  the  disease 
ich  is  described  further  on,  under  the  head  of  "  Bitter  Pit,"  but  in  this  I 
not  agree,  neither  can  Dr.  Cobb,  our  pathologist,  after  haying  made 
oral  carefiil  inrestigations.  That  the  insects  pierce  the  fruit  is  absolutely 
tain,  but  that  they  are  the  immediate  cause  of  "  Bitter  Fit "  is  exceedingly 
jrobable. 

During  the  winter  the  insects  often  congregate,  in  lar^e  masses  under  any 
lilable  shelter,  when  they  may  be  easily  destroyed,  and  at  any  other  time 
)y  are  destroyed  easily  by  spraying  with  kerosene  emulsion. 

Variout. 

rhere  are  a  large  number  of  different  kinds  of  insects  that  do  considerable 
mage  to  apple-trees  by  devouring  the  foliage  or  bark  or  stem  of  the  fruit, 
which  the  following  are  a  few  of  the  commonest : — ^loaf -eating  caterpillars 
all  kinds,  leaf-eating  beetles^  beetles  or  caterpillars  feeding  on  the  SKin  of 
3  fruit,  grasshoppers  and  case  moths,  and  for  all  these  insects  that  live  by 
bually  devouring  a  portion  of  the  tree  there  is  one  remedy,  and  that  a  very 
ople  and  effective  one,  and  that  is  to  spray  the  trees  affected  with  Paris 
een,  taking  care  to  always  use  the  poison  with  cauti6n,  as  noted  when 
mating  the  codlin  moth. 

Hare9» 
Hares  often  do  considerable  damage  to  young  apple-trees,  and  even 
trees  of  considerable  size,  by  eating  the  bark  off  the  trees,  often 
mpletely  ringing  them.  The  best  remedy,  and  the  cheapest  in  the  long 
n,  is  to  surround  the  orchard  with  raboit-proof  netting ;  but  where  the 
chardist  is  unable  to  pay  for  this,  then  the  trees  may  be  protected  by 
learing  the  trunks  and  lower  branches  with  a  lime-wash  made  from  the 
lent  lime  from  a  tanyard,  or  with  a  mixture  of  blood  and  resin,  neither  of 
Wch  will  be  touched  by  hares.  When  the  tree  is  not  entirely  ruined,  it 
»y  be  brought  round  by  smearing  all  the  barked  portion  with  fresh  cow- 
ing, and  binding  a  hay  or  straw  rope  round  the  trunk  so  as  to  protect  it 
om  the  air  as  much  as  possible,  when  new  bark  will  form  rapidly,  especially 
the  under  bark  is  intact  or  nearly  so. 

Fungus  Diseases. 

Most  of  the  fungus  diseases  of  the  apple  having  been  fully  dealt  with  in 
6  April  number  of  the  Agricultural  Gazette  for  1892, 1  beg  to  refer  any- 
16  who  is  desirous  of  obtaining  fuller  information  than  that  contained  in 
e  following  condensed  description  of  the  different  diseases  to  what  was 
ten  published.  All  the  illustrations  are  made  from  life  and  most  of  those 
Ten  are  reproduced  from  the  article  ref ered  to. 
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dormant  condition  during  the  winter  and  on  the  approach  of  spring  start  into 
growth  attacking  the  young  leaves  and  fruit  as  soon  as  they  make  their 
appearance,  but  the  fungns  is  not  easily  discernible  till  it  has  deyeloped  to  a 
considerable^  extent,  when  it  may  be  seen  in  the  form  of  dark  green  patches 
on  the  leayes  and  of  dark  spots  on  the  stems  of  the  youn^  fruit,  which  rapidly 
turns  black  and  falls  off.  In  some  cases  the  whole  crop  is  destroyed  and  the 
leares  are  scorched  and  blistered  almost  as  if  by  the  action  of  nre.  When 
not  so  some  portion  of  the  fruit  sets,  but  all  that  is  at  all  badly  affected  is 
contracted  wnereTer  the  fungus  is,  and  is  worthless.  Even  where  the  fruit 
iB  only  slightly  affected  its  appearance  is  spoilt  and  its  selling  value  is 
eonsequentiy  much  lessened.  This  disease  is  spreading  very  rapidly  in  this 
Colony,  and  the  laree  amount  of  Tasmanian  fruit  affected  with  this  disease  that 
is  now  being  brought  into  the  Colony  will  tend  to  spread  it  very  much  faster, 
as  wherever  the  £seased  fruit  goes  there  is  a  chance  of  its  spreading  the 
disease.  Every  fruit-grower  should  make  himself  thoroughly  conversant 
with  this  disease,  and  on  its  making  its  appearance  should  take  stringent 
measures  to  stamp  it  out  before  it  has  time  to  become  firmly  established  and 
to  over-run  and  ruin  the  orchard.  This  refers  to  all  other  fungus  diseases 
as  well,  as  there  is  a  time  when  with  a  little  care  and  attention  all  fungus 
diseases  may  be  readily  kept  under,  but  which  if  neglected  will  allow  the 
disease  to  get  such  a  firm  hold  of  the  orchard  that  it  will  be  a  very  difficult 
and  often  expensive  job  to  erradicate  it.  The  remedy  for  apple-scab  is 
simple  and  efficacious,  provided  it  is  properly  carried  out,  and  it  consists  in 
spraying  the  tree  with  Bordeaux  mixture  first,  just  as  the  buds  are  bursting 
in  spring,  and  secondly,  just  as  the  fruit  is  setting.  These  two  sprayings,  if 
/  properly  applied,  are  usually  sufficient  as  they  destroy  the  spores  of  the 
f  imigus  just  as  they  are  starting  into  growth,  if,  however,  the  two  sprayings 
are  not  sufficient  further  sprayings  may  be  used,  using  eau  celeste  or 
ammonio  carbonate  of  copper  in  the  place  of  the  Bordeaux  mixture,  but  I 
advise  that  the  first  two  sprayings  be  done  with  Bordeaux  mixture.  Several 
other  remedies  are  advocated  but  none  are  superior  to  those  mentioned,  and 
where  used  in  this  Colony  the  Bordeaux  mixture,  applied  as  described,  has 
given  very  satisfactory  results. 

Bordeaux  mixture  is  made  as  follows : — ^Take  6  lb.  of  sulphate  of  copper 
(bluestone),  4  lb.  unslacked  lime,  22  ^lons  water.     Dissolve  the  6  lb.  of 
'i         bluestone  in  4  gallons  of  hot  water.     Dissolve  4  lb.  of  quick-lime  in  2  gallons 
'  of  water.    When  cool,  mix  and  make  up  to  22  gallons  with  more  water ; 

Btndn  and  keep  constantly  stirred  whilst  using.  Use  good  lime  free  from 
sand,  and  apply  with  a  spray-pump  fitted  with  a  Nixon  nozzle.  If  Codling 
Moth  has  to  be  fought,  as  well  as  scab,  then  the  second  spraying,  that  just 
as  the  fruit  is  setting,  should  contain  Paris  green  in  the  proportion  of  1  lb. 
of  Paris  green  to  160  gallons  of  Bordeaux  mixture.  Used  in  this  form  the 
Paris  green  will  do  less  harm  to  the  foliage  than  when  used  alone,  and  it  has 
also  a  beneficial  effect  as  a  fungicide  as  well  as  an  insecticide.  Eau  celeste 
is  made  thus: — Copper  sulphate  (bluestone),  1  lb.;  ammonia  (strong),  1^ 
pints ;  water,  22  gallons.  Dissolve  the  bluestone  in  2  gallons  of  hot  water. 
When  cool,  add  the  ammonia — ^add  20  gallons  of  water — make  this  mixture 
as  wanted.  And  ammonio-carbonate  of  copper  as  follows : — Dissolve  3  oz. 
of  carbonate  of  copper  in  one  quart  of  strongest  liquid  ammonia,  and 
when  the  chemical  action  has  ceased  add  22  gallons  of  water.  Both  eau 
celeste  and  ammonio-carbonate  of  copper  are  best  applied  with  the  triple 
cjdone  nozzle. 
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Powdery  Mildew  (PodospliaeTa  Kunzei,  Lev.) 

The  preBenee  of  this  fungus  is  readilj  detected  in  an  apple  ordiaid  h 
mmber  of  the  branches  of  the  treea  affeeted  having  either  dead  tips^  wb 

are  of  a  greyisli  white 
black  colour,  or  having  ti 
of  small  sized  leaves  cove 
with  a  thick  greyish  wl 
down  at  t^^jr  eztrenuti 
and  it  is  from  this  hi 
characteristic  that  the  fun 
derives  its  name.  Thedisea 
leaves  and  twigs  are  whil 
at  first,  but  as  the  disc 
advances  they  become  bla 
ened,  and  finally  the  t 
dies.  In  some  instances 
limbs  attacked  die  back 
the  greater  portion  of  H 
length,  when  the  disease 
erroneously  called  "  £ 
blight,'*  a  term  that  is  m 
properly  applicable  to  sa 
It  IS  a  difiicult  matter 
make  a  drawing  of  1 
disease  by  which  it  may 
readily  identified,  but 
illustration  of  the  disc 
drawn  by  the  departmei 
artist  from  a  specimen 
tained  from  a  winter  pc 
main*tree  should  enable  f 
fruitgrower  to  distinguish 
disease  at  once.  Powd 
mildew  is  widely  distribu 
over  the  Colony,  but  aE 
rule  it  confines  its  attai 
to  a  few  varieties,  the  win 
pearmain  being  especia 
subject  to  it.  The  remed 
for  the  disease  are  to  < 
off  and  burn  all  disea 
branches  and  to  spray  ' 
trees  ilgi^^Jj^i'i'ff 
burstirJ^TBy  ('W' '  >;fl 
Bordea 
follow  I" 
ammoi]|,  j 
when 
half 
Fig.  28  ture  Hk 

tervals, 
isTnecessary.     The  recipes  for  making  Bordeaux 
carbonate  of  copper  are  given  under  the  heading  of  aj 
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JBitter-Rot  (GHoeosporium  versicolor). 

This  disease  is  also  called  the  Eipe-Eot  as  it  only  makes  its  appearance 
when  the  fruit  is  ripeniog.  Its  appearance  is  very  characteristic.  First,  it 
is  a  small,  round,  soft,  brown  spot  which  rapidly  increases  in  size  and  raries 
somewhat  in  colour.     Small  pustules  of  a  purplish  colour  then  appear  on 


Hg.  24.— Apple,  one-half  natural  size,  attacked  at  two  places  by  ripe-rot  or  bitter-rot.  The  apple 
is  cat  so  as  to  show  how  the  rigfat-hvid  rot  has  penetrated  towards  the  core.  The  pustules  of 
the  fungus  are  represented  by  dMrk  spots  on  surface  of  the  two  rotted  places. 

the  surface  of  the  rot  and  burst,  but  the  rot  goes  on  spreading  till  the  whole 
fruit  is  diseased.  Early  apples  are  usually  most  aftected  by  this  disease, 
the  Irish  peach  being  especially  subject  to  it.  The  remedies  are,  first,  to 
gather  up  and  destroy  all  diseased  fruit,  and  secondly,  to  spray,  just  as  the 
fruit  begicLS  to  ripen,  with  the  ammonio-carbonate  of  copper,  repeating  the 
spraying  at  intervals- of  ten  days  as  long  as  necessary. 

Mouldy  Core. 

The  following  description  of  this  disease  I  have  taken  from  Dr.  Cobb's 
report : — 

^'  This  is  a  diseased  condition  brought  about  by  the  presence  of  common 
mould  in  the  core  of  certain  varieties  of  apple.  Outwardly  such  apples 
often  appear  to  be  quite  sound,  but  on  cutting  them  in  halves  the  core  is 
found  to  be  in  a  mouldy  or  half  rotten  state.    This,  however,  is  only  the 


FSg.  25.— Half  an  apple,  showing  how  a  brown  rot,  due  to  mouldiness  at  the  core,  arises  and 
progresses  toward  the  surface  of  the  apple.    The  rot  is  shown  dark  coloured. 

beginning  of  the  trouble,  for  sooner  or  later  the  whole  apple  becomes  rotten 
and  worthless.  The  rot  arising^from  this  cause  has  an  appearance  different 
from  that  of  the  bitter-rot,  inasmuch  as  there  are  no  concentrically  arranged 
pustule*,  and,  furthermore  this  rot  works  from  the  centre  outward,  instead 
of  beginning  aa  a  spot  on  the  surface  and  working  inward. 
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The  way  in  which  the  mould  gains  an  entrance  to 
ill  be  seen  at  once  if  one  of  the  diseased  apples  be 
arp  knife.  It  will  be  found  that  the  blossom  end  i 
issage  leading  to  the  core.  Ordinarily,  only  th< 
ossom  ends  are  subject  to  this  disease. 
The  remedy  therefore  is  not  to  grow  apples  having 
e  eye  to  the  core.  No  other  cure  can  be  suggesti 
►pie  that  is  extensively  grown  in  this  Colony  that  oft< 
tck  of  having  an  open  tube  is  the  Eive  Crown  or  ] 
L  account  of  its  comparative  freedom  from  woolly  a 
larer  and  seller,  is  a  general  favourite  in  the  colder  ] 

Bifter-Fit. 

This  IS  the  name  given  by  Dr.  Cobb  to  an  unider 
reading  rapidly  in  the  Colony,  and  is  very  bad  in  sev 
rieties,  though  few,  if  any,  apples  are  entirely  free. 
Btinguished,  the  fruit  affected  oeing  spotted  or  pitt( 
the  skin  is  removed  from  the  spots  or  pits  a  dry 


Fig.  ft, 

L- 

en,  which  is  very  bitter  to  the  taste.  The  diaea 
Qders  the  fruit  quite  inedible,  and  even  when  it  oi 
slightly  spotted  it  detracts  considerably  from  the 
lit,  as  the  diseased  fruit  will  not  keep — usually  goir 
the  disease  being  altogether  distinct  from  the  ^'  Bitt 
No  remedy  can  be  suggested  for  this  dite»e,  but  t 
Eld  to  hear  if  the  disease  is  as  prevalent  in  trees  tl 
r  scab,  bitter-rot,  or  powdery  nuldew,  m  in  UHspray< 

When  an  apple  instead  of  being  quite  opaque  is  p 
rent  it  is  saia  to  be  affected  by  water-core. 
There  is  no  known  remedy,  and  the  best  thing  I  cai 
3m  growing  the  kinds  that  are  most  subject  to  it,  u 
d  winter  pearmain,  they  are  of  especial  merit. 

Canker, 

This  is  a  term  that  is  given  to  a  fungus  that  attad 
d  fruit.  Its  appearance  on  the  wood  is  easily  dist 
'egular  shaped  cracks  with  smaller  cracks  branchi] 
iCK,  and  occasionally  it  encircles  a  limb  or  branch  ai 
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it  Its  effect  on  the  fruit  is  often  apt  to  be  confounded  with  scab,  as  like 
scab  it  often  cracks  the  fruit,  but  it  can  easily  be  distinguished  from  scab  by 
the  absence  of  the  roundish  patches  and  dark  greenish  spores  of  that  fungus. 
Canker  being  usually  much  browner,  rougher,  and  more  irregular  in  shape. 
Canker  is  easily  kept  in  check  by  pruning  out  and  burning  the  worst  affected 
branches,  and  by  giving  the  tree  a  good  coat  of  lime-wash  which  can  be 
readily  put  on  with  a  spray-pump,  using  a  coarse  noaale.  Bordeaux  mixture, 
containing  a  large  proportion  oE  lime,  is  also  equally  efficacious. 

JLiehenM  and  Mob9. 

These  para^tical  growths  are  easily  destroyed  by  spraying  with  lime-wash 
or  Bordeaux  mixture. 

Sun  Scald. 

"When  dealing  with  the  pruning  of  the  apple  I  pointed  out  the  necessity  of 
so  growing  the  tree  that  the  trunk  is  protected  by  the  head,  and  also  that 
the  head  of  the  tree  is  not  opened  out  to  such  an  extent  as  to  permit  the  sun 
to  strike  directly  on  the  bark  of  the  branches  in  the  centre  of  the  tree. 
When  tk#  bob  strikes  directly  on  the  unprotected  bark  of  any  portion  of  the 
tree  it  heats  the  bark  to  such  a  degree  that  the  sap  is  OTer-heated  and  starts 
fermenting,  the  result  being  that  either  the  side  directl^r  exposed  to  the  sun 
is  entirely  killed,  or  the  whcAe  branch  or  side  of  the  tree  is  destroyed,  usually 
dying  off  so  rapidly  that  it  is  attributed  to  what  is  usually  termed  "  fire- 
wiight."  ETen  where  the  limb  is  only  partially  killed  the  tree  is  permanentlr 
injured,  as  the  dead  portion  of  the  wood  becomes  rapidly  infested  with 
bwenu  In  the  case  ot  young  trees  or  of  older  trees  that  are  headed  high, 
and  are  of  an  upright  habit  of  growth,  it  is  a  good  plan  to  place  a  Eobart 
paling  on  the  west  side  ot  the  tree  to  protect  it  from  the  afternoon  sun, 
ss  it  is  always  the  afternoon  sun  that  is  the  most  scorching,  and  that  does 
tiie  damage.  Proper  pruning  so  as  to  produce  the  necessary  foliage  with 
which  to  protect  the  branches,  and  to  grow  the  branches  in  the  right  positions 
» the  best  cure  for  the  sun-scald  or  ''  fire-blight." 

Sour  Sap  and  Scalded  Boots, 

Thorough  drainage  that  will  prevent  the  accumulation  of  sour  or  stagnant 
water  round  the  roots  of  the  trees  is  the  best  cure  for  this  disease.  And  if 
the  land  is  of  a  heavy  and  retentive  nature  as  well  as  being  sour  a  good 
dressing  of  not  less  than  2  or  3  tons. of  hot  lime  to  the  acre  will  have  a  very 
goode&ct. 
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The  Vineyard  aijd  the  Cellar. 


By  J.  A.  DESPEISSIS. 


The  Cellar. 

DuEiNGthe  month  of  February,  preparations  should  be  actively  pushedforward 
for  the  coming  vintage.  The  casks,  vats,  presses,  grape-mill,  ^.,  should  be 
completely  overhauled,  scrubbed,  washed  out  and  cleansed  thoroughly  and 
kept  in  readiness — steam,  hot  water,  washing  soda,  lime,  hard  brushes, 
brooms  and  plenty  of  elbow  grease  will  assist  in  doing  this. 

The  operation  of  racking  off  last  season's  wine  for  the  third  or  the  fourth 
time  as  required,  should  be  pushed  forward  and  as  much  of  the  older  wine  as 
possible,  removed  from  the  fermenting-house,  or  the  air  in  this  part  of  the 
cellar  will  soon  be  teeming  with  germs  of  fermentation  which  might  perhaps  get 
access  to  the  already  made  wine  and  disturb  it  by  starting  it  working  again. 

As  it  is  more  than  likely  the  presses  and  some  of  the  vats  will  have  shrunk 
during  the  hot  summer  months,  the  hoops  should  be  driven  carefully  and 
bagging  soaked  with  water  put  wherever  necessary  on  the  joints,  so  as  to 
enable  the  timber  to  swell  and  the  leakage  to  take  up. 

The  neglect  of  thoroughly  disinfecting  the  vessek  used  during;  vintage  is 
in  many  cases  responsible  for  the  ulterior  damage  caused  to  the  wine  by 
mouldiness,  and  many  a  well-fermented  wine  has  been  spoiled  by  a  taste  of 
bad  cask  or  new  wood.  The  wine-maker  cannot  therefore  pay  too  much 
attention  to  this  most  important  work  of  cleaning,  and  he  should  satisfy 
himself  that  every  single  utensil  or  vessel  used  for  securing  the  new  vintage 
has  been  most  scrupulously  cleaned,  seasoned,  and  disinfected. 

A  mere  scrubbing  with  a  hard  brush  and  water  will  often  clean  a  cask 
temporarily,  but  the  meshwork  of  mould  threads  which  have  penetrated 
through  the  pores  of  the  wood  have  not  been  destroyed,  and,  a  few  days  after 
a  superficial  cleaning,  will  appear  as  bad  as  ever. 

Whenever  such  is  the  case  the  following  methods  of  treating  casks,  Ac., 
badly  infected,  will  be  found  useful : — 

For  casks  :  Pour  into  the  vessel  125  grammes  of  chloride  of  sodium 
dissolved  in  a  gallon  of  water ;  for  every  100  gallons  of  capacity  of  the  cask 
(ilb.)  and  a  small  quantity  of  dilute  sulphuric  acid — drive  the  bung  in  and 
let  the  chemical  reaction  set  in  inside  the  cask.  Under  the  influence  of  the 
sulphuric  acid,  chlorine  fumes  are  disengaged  from  the  chloride  of  lime,  and 
effect  a  complete  disinfection. 

This  chlorine  gas,  however,  should  be  removed  before  putting  any  wine  into 
the  cask,  by  reason  of  its  strong  irritating  action  on  the  tissues  of  the 
stomach,  as  well  as  of  its  pronounced  bleaching  action  which  would  decolorise 
the  wine. 
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Por  this  purpose  the  cask  is  washed  thoroughly  bj  means  of  water,  after 
the  bung,  and  in  the  case  of  a  large  size  cask,  the  manhole  door,  has  been 
remoyed.  A  good  length  of  sulphur  match  will  then  be  burned  in  the  cask 
after  it  has  drained,  the  sulphur  fumes  neutralising  completely  the  chloride 
gas.  A  last  rinsing  out,  will  then  be  effected  and  the  cask  will  be  readyf or  use. 

This  method,  although  very  efficacious,  requires  to  be  applied  with  a  certain 
amount  of  care. 

Another  method,  which  is  also  very  efficacious  and  is  applicable  to  open 
yats  as  well,  consists  in  cleaning  and  scrubbing  the  yessel  as  well  an  possible 
and  whitewashing  it  carefully  inside  with  a  limewash  made  of  21b.  of  quick- 
lime per  100  gallons  capacity  of  the  cask,  with  just  sufficient  water  added 
to  reduce  it  to  the  consistency  of  a  thin  paint.  That  limewash  is  left  to 
stand  for  two  or  three  days,  and  is  then  washed  off.  When  dry,  methylated 
BDirit  can  rapidly  be  applied  by  means  of  a  brush,  whenever  necessary,  and 
tten  ignited. 

The  taste  of  wood  in  many  cases  taints  what  would  otherwise  have  been 
good  wine.  It  is  a  popular  fallacy  that  because  a  cask  has  just  been 
received  from  the  cooperage  establishment  and  made  from  new  wood  it  is  fit 
to  receive  wine  straight  away.  Casks  are  besides  unfortunately  ordered  at 
the  last  moment  from  the  cooper,  and  very  often  the  picking  of  the  grapes 
is  delayed  until  the  arriyal  oi  the  cask,  accompanied  by  a  note  from  the 
cooper  that  the  timber  has  been  seasoned  and  the  cask  steamed.  As  a 
matter  of  fact,  the  staves  are  still  full  of  sappy  and  resinous  matters, 
easily  extracted  by  the  alcohol  in  the  wine,  and  will,  unless  removed,  give  to 
the  first  wine  put  in  it  an  unpleasant  and  peculiar  woody  taste. 

For  this  purpose  several  methods  are  in  use.  (1.)  Pill  the  cask  or  vat 
with  hot  water,  with  71b,  to  81b.  of  common  salt  per  100  gallons  capacity, 
and  let  stand  for  a  day  or  two  ;  then  run  the  water  out  and  rinse  the  cask 
well  with  pure  water.  (2.)  Another  method,  which  is  even  better,  consists 
in  filling  the  vessel  with  water,  either  cold  or  tepid,  and  adding  a  handful 
of  washing  soda  or  potash  for  every  60  gallons  m  capacity.  Let  stand  for 
several  days  ;  run  out  the  liquid,  which  will  have  extracted  a  brown  colour 
out  of  the  wood.  Fill  with  clean  water,  let  stand  for  a  day  or  so,  and  run 
it  out.  If  the  water  is  not  quite  colourless,  fill  again,  and  run  out  in  a  day 
or  two.  Let  the  cask  drain,  sulphur  lightly,  and  the  cask  is  then  ready 
tor  use. 

Beware  of  swamp  and  stagnant  water  coming  from  holes  with  a  lot  of 
rotten  vegetable  matter  in  it,  as  it  will  communicate  an  unpleasant  taste  to  the 
wine.    Eain  water  or  soft  water  from  a  clear  spring  or  stream  is  the  best. 

Vintage  is  the  all-engrossing  preoccupation  during  the  month  of  March. 

In  the  country  north  of  Sydney  the  early  ripening  grapes  have  probably 
heen  gathered  by  this  time,  but  the  bulk  of  the  crop  still  stands  unpicked, 
^ilst  in  the  southern  and  later  districts  the  grapes  are  just  getting  ready 
to  he  picked. 

•^  ^ntace  time  is  fast  approaching,  a  few  seasonable  notes  respecting 
that  critical  process  of  the  conyersion  into  sound,  marketable  wine  of  the 
produce  of  our  vineyards  will  be  acceptable  to  a  great  many  wine-growers. 

^d  wine  may  be  said  to  be  the  result  of  securing  the  presence  in  sound 
J^  of  good  must  from  healthy  grapes,  good  ferments,  and  a  suitable 
^Perature,  Ac. 
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operstaon  of  Berabbii^  bemg  repeated — ^the  wasb  haTmg  beea  awept  out  into 
the  tub  in  front  of  tbe  man-hole,  a  conple  booketefnl  of  clean  cold  water  are 
Atofwn  in  and  tlie  cask  well  swept  out  with  a  straw  broom  dipped  in  tJie  water 
—Hjb  operaidon  is  fimshed  by  swirling  water  all  round  the  interior  of  the  cask 
ij  means  of  a  tin  dipper.  This  water  is  then  got  oat  and  the  man  comes  out 
01  Ids  steam  J  cask,  looking  as  if  he  was  fresh  from  a  Turkish  bath.  The  next 
day,  when  the  eask  is  dry  (which  is  important)  a  sulphur  rag  is  burnt  in  it — 
the  door  screwed  on  and  the  plug  driven  in.  This  sulphuring  should  be 
repeated  every  two  mouths  or  so,  should  the  cask  be  left  empty — should  the 
cask  be  wet  at  the  time  of  sulphuring  hydrogen  sulphide  would  be  produced 
■kich  would  impart  to  the  wine  an  abominable  smell. 

When  the  casK  is  mouldy  or  smells  sour,  which  should  seldom  if  ever  occur 
in  a  properly  conducted  cellar,  a  good  swabbing  of  the  cask  with  a  solution  of 
inlphuric  acKi  in  ten  to  fifteen  times  its  weight  in  water,  after  the  first  rinsing 
out  with  water  and  prior  to  the  scrubbing  with  the  hot  water  and  soda,  will, 
in  ike  majcnrity  of  cases,  restore  a  slightly-tainted  cask  to  soundness.  This 
metice  I  invariably  follow,  whenever  I  receive  new  casks  from  outside,  and 
I  feel  justified  by  results  in  recommending  it.  Eor  other  methods  of  cleansing 
and  disinfecting  mouldy  casks  I  would  refer  to  the  notes  for  the  month  oS 
Jebruaiy. 

Good  Must. 

The  next  point  of  importance  is  good  must.  This  I  will  pass  over  lightly 
as,  owing  to  the  favourable  climatic  conditions  which  are  met  with  in  this 
country,  whenever  the  choicer  varieties  of  wine  grapes  grown  are  brought  to 
the  cellar  the  must  is,  when  the  grapes  have  been  well  tended,  of  such  a 
quality  as  in  almost  every  case  to  make  good  wine.  To  those  vine-growers 
who  have  on  hand  a  large  stock  of  wine  difficult  to  sell,  I  would  strongly  urge 
the  gradual  elimination  from  their  vineyards  of  all  except  the  choicest 
varieties  of  vines  so  as  to  raise  in  years  to  come  the  standard  of  excellence  of 
l^eir  wine.  To  thoFo  about  to  plant,  judicious  consideration  before  planting 
will  be  found  advisable.  Good  red  wine  made  of  the  Shiraz,  Carbinet,  Malbec, 
Verdot  and  Pineau  grapes  will  always  sell  and  command  a  paying  price. 
Amongst  white  wines  the  Reisling,  Verdeilho,  Tokay  and  Aucarot,  will 
produce  a  wine  that  will  sell  readily.  Brown  Muscat  of  Frontignan,  in  those 
districts  like  the  Murray,  which  are  warm  and  dry,  yields  a  paying  crop. 

Good  Ferments 

Are  another  factor  of  good  wine,  and  after  all  the  light  thrown  on  this 
obscure  question  of  alcoholic  fermentation  of  late,  the  wine-maker  has  no 
longer  any  excuse  for  abandoning  the  fermenting  vats  to  the  capricious 
invasion  of  any  particular  ferments  or  germs  that  choose  to  invade  it  and 
take  upon  themselves  the  task  of  splitting  up  the  grape  sugar  in  the  must 
into  spirit  and  other  products  excreted  from  their  microscopic  bodies. 
^  Although  wine-making  dates  much  farther  back  in  the  history  of  civiliza- 
tion than  either  the  more  modern  industries  of  brewing  or  distilling,  yet,  as 
regards  the  common  sense  practice  of  fermentation,  the  brewer  and  the 
dijrtfller  may  be  shown  up  as  an  example  to  imitate  to  the  more  antiquated 
wine-mi^er. 

No  vat  freshly  filled  with  mash  is  ever  allowed  to  start  fermenting  of  its 
own  accord  in  a  welUconducted  brewery  or  distillery,  and  similarly  in  wine- 
making,  it  is  to  be  hoped,  this  vintage  will  sound  the  death  knell  of  so-called 
^  spoalaneous  "  fermentation  in  tbe  cellars  of  our  progressive  wine-makert. 
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Before  filling  up  the  first  yat  or  cask,  a  small  amount  of  mother  ferment 
or  yeast  should  be  on  hand,  and  this  is  easily  prepared. 

A  couple  of  days  before  vintage  proper  begins,  some  sound,  ripe  grapes 
should  be  picked,  brought  to  the  cellar,  crushed,  and  partly  stemmed,  as  on 
the  stalks  lay  a  large  number  of  useful  yeast  cells,  which  are  the  actire 
agents  of  fermentation. 

The  must  is  then  pressed  out,  if  "  white  "  wine  is  the  object  in  view,  or 
left  with  the  skins  for  the  making  of  "  red  "  wine ;  this  must  be  placed  in  a 
clean  cask,  with  the  head  taken  ofE  and  left  in  some  cool  corner,  at  a 
temperature  of  25°  to  30°C.  (7()°-86°E.),  where  fermentation  will  soon  set  in. 
When  the  first  bubbles  of  gas  show  that  the  process  has  manifested  itself,  no 
time  should  be  lost  in  picking,  crushing,  and  filling  with  grapes  the  larger 
fermenting  vats,  and  as  the  process  of  filling  goes  on,  a  bucket  full  of  that 
mother  liquor  in  full  f ermentetion  is  every  now  and  again  scattered  over  the 
mass  of  the  freshly  crushed  grapes. 

The  objects  of  conducting  wine  fermentation  may  be  said  to  be  manifold, 
and  especially  in  a  hot  country  are  often  the  means  of  warding  off  the 
possible  invasion  of  acetic  or  lactic  ferments. 

Of  late  years  the  deep  clouds  that  shrouded  the  whole  matter  of  fermen- 
tation have  been  dispelled  by  the  progressive  investigations  conducted  in  the 
laboratory ;  that  most  inquisitive  instrument  the  microscope  haa  revealed 
the  size  and  shape  of  the  various  organised  bodies  that  are  the  active  agents 
of  fermentation,  and  the  thermometer,  supplementing  the  researches  of  the 
chemist,  has  defined  to  a  nicety,  the  temperature  at  which  each  form  of  these 
micro-organisms  found  in  crushed  grape-juice  thrive  best,  so  that  by  con- 
trolling the  temperature  you  are  enabled  to  favour  the  one  and  check  the 
other.  Thus  it  has  been  found  that  the  most  suitable  temperature  for  fer- 
mentiug  wine  lies  between  70°  to  90°f.  (21°  to  33°c.).  In  the  vinegar 
factory  the  temperature  most  suitable  for  turning  alcohol  into  vinegar 
extends  between  80°  to  100°f.  (2G°  to  38°c.),  and  the  wholesale  druggist  who 
has  a  large  order  for  lactic  acid,  carefully  maintains  the  temperature  of  his 
spirituous  liquor  to  even  a  higher  temperature,  ranging  between  100°  to 
110°F.  (38°  to  42°c.).  Armed  with  these  facts,  the  brewer  or  the  wine  maker 
must  strive  to  check  the  excess  of  temperature  in  his  vats,  to  conduct  wine 
making  on  the  road  to  fermentation  without  interruption,  and  in  as  short  a 
space  of  time  as  possible,  so  as  to  round  the  dangerous  comer  where  these 
highwaymen — acetic  acid  on  the  one  side,  lactic  acid  on  the  other — are  both 
lurking  in  the  dark,  ready  to  annex  the  wholesome  spirit  drawn  out  of  the 
grape  sugar  by  alcoholic  ferment,  and  thus  rob  the  wine  grower  of  hard- 
earned  reward,  and  the  consumer  of  the  mild  stimulant  that  will  nerve  his 
fiagp^g  spirits  or  brace  up  his  worn-out  system,  or  manifest  its  way  out 
again  in  bubbles  of  good  humour. 

To  this  end  the  use  of  an  attemporator  is  much  to  be  recommended. 
This  apparatus,  of  which  several  designs  are  used  in  breweries,  butter 
factories,  <&c.,  is,  in  this  instance,  for  regulating  the  temperature  of  liquids 
when  undergoing  fermentation,  and  consist  of  a  continuous  run  of  tinned 
copper-pipe. 

The  above  is  a  very  simple  and  convenient  form  of  portable  copper  attem- 
porator, consisting  of  a  fiat,  circular  coil  to  suit  the  shape  of  the  vat,  of 
tinned  copper-pipes  i^  of  an  inch  thick,  and  1  in.  to  li  in.  outside  diameter, 
with  supporting  stays  and  suspending  rods,  by  which  it  may  be  hung  in  the 
vat  at  any  desired  height.  The  pipes  are  fitted  with  unions  for  connecting 
india-rubber  hose  for  the  supply  of  cooling  water.      When  required  to  be 
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remoTed  after  fermentation  for  cleaning  purposes  it  is  readily  hoisted  np  by 
pulley-blocks  out  of  the  vat.  The  pipes  are  set  at  a  distance  of  about 
4  inches  between,  so  as  to  allow  rapid  and  thorough  deaning. 

Amongst  other  adyantages,  this  attemporator  is  easy  to  construct  cheap, 
can  be  fitted  up  anywhere,  being  simply  hung  on  a  beam  on  the  top  of  any 
yat.    It  is  by  means  of  the  puUy  blocks  and  a  counterpoise  hitched  on  at 


the  other  end  of  the  chain,  set  at  any  depth  in  the  fermenting  wine.    A 

KDd  depth,  I  haye  found,  is  about  6  inches  below  the  surface,  as  it  is  well 
own  that  fermentation,  and  hence  deyelopment  of  heat,  is  more  active  at 
the  top  of  the  yat  than  at  the  bottom.  The  liquid  on  being  cooled  has 
hesides  a  tendency  to  sink,  and  thus  maintain  amongst  the  lower  layer  of 
the  fermenting  must,  a  moderate  degree  of  temperature. 

Per  the  purpose  of  working  the  attemporator,  an  abundant  supply  of 
<^ool  water  is  necessary,  and  this  can  be  pumped  to  a  tank  placed  at  a  higher 
loTel  than  the  attemporator  itself ,  from  a  well,  an  underground  tank,  or  eyen  . 
A  eool  stream.  By  means  of  a  tap  fitted  on  the  supplying  oyerhead  tank  the 
^ow  of  the  cooling  water  can  be  regulated  so  as  to  maintain  the  suitable 
degree  of  temperature  in  the  yat. 
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juare  inches  of  surface  piping  are  allowed  per  p 
This  fTonld  be,  with  water  at  from  05*^  to  7( 
)orator  is  required  for  an  800  gallon  rat.  i 
3  more  than  about  600  gallons  of  grape  ramt. 

pipe  1  inch  outside  diamet^,  would  represei 
ing  surface,  reckoning  that  the  circle  bears  to 
in  of  3  to  1.  This  would  be  suflBcient  for  cooli 
r ;  for  100  gallons  we  would  require  10  feet,  and 
50  feet  of  1  inch  piping. 

IJ  inch  outside  diameter  is  used,  1  linear  foot  of 
n  14  gallons  of  must  at  a  temperature  below  9 

F.,  and  a  coil  made  of  a  43  feet  pipe,  would  coi 
K)  gallons  of  grape  must.  The  cost  of  such  attei 
gs  complete    and  ready  for  use,  would  amoun 

lat  arises  in  wine  making  is — should  the  grape 
rmentatiou  ?     In  the  majority  of  cases  in  the  ma 

to  be  recommended,  as  there  is  little  in  the  stalk 
tion  of  wine. 

stalking  besides,  a  better  aeration  of  the  must  ree 
)es  are  vigorously  tossed  about  during  the  process 

asunder,   previous  to  the  mangling  of  the  be 

the  ^pe  mill. 

)portion  in  the  mass  of  grape  pulps  are,  to  a  cej 
hey  keep  it  porous  and  prevent  it  settling  into 
giving  facilities  to  both  the  air  and  the  liquid  in 
Mt ;  by  this  means  more  colouring  matter  is  extra 
given  to  the  ferments  which  are  generally  foui 
the  grape  stalks. 

he  first  process  of  wine  making  proper  conaisl 
Tom  the  skins  and  to  aerate  the  must  as  eneigeti 

trated  that  one  of  the  main  factors  of  the  mati 
^en,  which  its  constituents  hold  either  in  solutioio 
imical  combination.  As  in  the  case  of  wine,  so 
t  may  be  said  that,  by  the  aeration  of  the  must, 
E  the  grape  is  consummated  in  the  vat  and  the  i 
est  amount  of  the  fermentable  grape  sugar  i 
ping.  The  aeration  of  the  must  involves  o 
lich  will  be  lightly  touched  upon  presently. 

that  presents  itself  is — should  the  fermentatio] 
in  open  vessels  ?  The  skins  and  caps  kept  immi 
float  by  their  own  buoyancy  ? 

will  be  considered  the  advisability  of  insuring : 

of  the  skins  sufficiently  prolonged  to  effect  in  a 
effect  in  wine  making,  but  not 
ine  a  stalky  or  "  earthy"  taste. 

)holic  fermentation  all  through 
the  fermenting  vat. 

bllowing  simple  method  of  trej 
li  I  have  seen  attended  with  th 
of  wine  growers. 
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IRie  gnpe  pulp  is  cooTeyed  m  tlie  ordinarj  wajB,  pro^nded  in  emch  indi?i- 
dual  eellor,  from  ^e  grape  mill  to  the  fermenting  vat,  which  can  well  be  an 
open  one  and  ffhonld  not  be  too  deep,  but  rather  shallow,  and  in  this  herb 
cumate,  not  too  capacious,  riz.,  from  400  to  €00  gallons  preferably. 

Dnring  this  operation  of  filling  up,  a  stright  tap  about  i  of  an  inch  to  1 
ineh  inside  diameter^  driven  in  the  plug  hole  at  the  base  of  the  vat  is  left 
open  80  that  as  the  mnst  and  pulp  fall  from  the  grape*  mill,  the  liquid  mu»t 
is  allowed  to  run  ont  into  a  tub  placed  under  the  tap  for  the  purpose  of 
leeeiring  it.  In  order  to  avoid  clogging  and  obstruction  at  the  tap  07  the 
pulp,  it  IB  a  good  practice  to  nail  together  two  6-inch  boards  about  tiie 


Fig.  8. 


length  of  the  bottom  of  the  vat  and  VBhaped.  This  sort  of  gutter  is  inverted 
with  its  edge  uppermost  from  the  top,  across  the  diameter  of  the  bottom  of 
tie  ?at.  T^is  will  secure  a  free  space  for  the  must  to  drain  from  the  pulp, 
and  should  the  tap  get  clogged  it  can  easily  be  removed,  and  a  thin  rod  or  a 
thick  piece  of  wire  poked  through  the  plug  hole  along  this  V  shaped  gutter, 
BO  as  to  remove  any  possible  obstruction. 

This  appliance  is  set  fast  at  the  bottom  of  the  vat  by  means  of  a  wedge 
driren  in  at  the  end  diametrically  opposite  to  the  outlet  or  tap  end.  A.  few 
Botches  cut  oS.  its  edges  as  well  as  the  Y  shaped  stays  that  help  to  keep  the 
boards  solidly  together  will  allow  the  liquid  to  get  underneath  and  run  out 
ftiough  the  tap  into  the  tub  provided  for  receiving  it,  while  at  the  same 
time  excluding  the  crushed  berries  and  grape  skins. 

The  liquid  must  in  tlie  tub  is  pumped  provisionally  into  another  empty  vat 
or  cask,  and  when  the  first  vat  is  about  one-third  full  of  grape  skins,  the 
crushed  grapes  from  the  mill  are  directed  towards  some  other  empty  vats. 
At  this  stage  a  man  is  sent  down  the  vat  last  filled,  to  equalise  the  volume  of  . 
the  skins  and  fasten  to  hooks  provided  inside  the  vat  and  driven  in  at 
distances  of  18  to  24  inches  a  strong  net  with  J-inch  meshes,  so  as  to  prevent 
the  marc  from  floating  and  forming  a  cap  on  the  top  of  the  liquid  in  fermen- 
tation. 

On  this  spongy  mass  of  grapes  freshly  crushed  are  scattered  a  few  buckets- 
All  of  must  in  full  fermentation,  from  the  tub  set  fermenting  as  already 
described,  or  from  a  vat  already  in  fermentation. 

Under  the  combined  influence  of  the  temperature  of  the  fermenting  house 
and  on  this  crushed  well-aerated  mass,  the  newly  added  ferments  soon  take 
ft  hold  of  the  contents  of  the  vat,  and  within  a  very  few  hours  fermentation 
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B  in  full  swing.  The  liquid  must  collected  separately  is 
;he  top  of  this  spongy  fermenting  mass,  ana  the  cony 
nto  wine  thus  sets  it  at  once  and  goes  on  regularly  an 
A  few  hours  after  the  violent  fermentation  has  set  ii 
>ld  fashioned  trampling  down  of  the  cap  floating  on  th 
n  the  vat,  the  plug  at  the  bottom  is  knocked  off  and 
flowed  to  run  through  a  strong  sieve  into  a  tub  place< 
his  tub  the  liquid  is  pumped  back  on  to  the  top  of  tl 
»ken  to  screw  the  rose  on  to  the  suction  hose,  so  as  to  i 
>r  pips  getting  into  the  valves  of  the  pump  and  putting 

This  pumping  may  be  said  to  be  attended  with  seven 

1st. — It  is  one  of  the  most  practicable  means  we  hai 
>f  maintaining  an  even  and  moderate  temperature  insid 
Dhe  difference  between  the  must  at  the  bottom  of  t 
\  degrees  to  10  degrees  lower  than  that  at  the  top,  whi 
sritical  temperature  at  which  acetic  and  lactic  ferments 
>ouring  it  on  the  surface  an  even  and  moderate  temperat 
he  predominance  of  alcoholic  ferments  over  injurious  f 

2nd. — ^The  grape  sugar,  which,  by  a  more  advanced  fc 
rt  the  top  of  the  vat  is  more  evenly  distributed  and  : 
Qore  briskly. 

8rd. — In  heavy  must  or  must  rich  in  nitrogenous  c 
Jmost  an  element  of  danger,  the  energy  of  the  yeast 
process  of  aeration  and  the  nitrogenous  compounds 
^tion  of  the  oxygen  of  the  air  on  their  elements. 

For  a  vat  of  moderate  dimensions,  pumping  for  aboi 
wice  a  day,  will  be  found  sufficient.  By  this  means  a  C( 
he  must  will  take  place  in  the  vat,  through  the  mass  < 
ciarc,  and  the  colouring  matter  thus  steeped  in  a  tepid 
irashed  ofE,  and  impart  to  the  newly  made  wine  the  ric 
0  much  gladdens  the  eye  of  wine  drinkers. 

To  sum  up  this  improved  method  of  wine  fermentatic 
leriod  of  fermentation  is  made  as  short  as  possible ;  tl 
Uowed  to  rise  beyond  92  degrees  to  95  degrees  f. 
erments  have  less  chance  of  tainting  the  wine.  Earth 
rolonged  maceration  of  the  marc  in  the  wine,  disappes 
rine  is  deeper ;  the  process  of  fermentation  being  more 
nswer  for  vintaging  any  given  quantity  of  grapes  as 
iresent  system  of  fermenting,  which  means  less  capital 
ag  vessels ;  and  most  important  of  all  a  better  type  of 
ut,  which  will  possess  better  keeping  qualities,  and  whei 
better  price. 
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By  F.  B.  GUTHRIB. 


Composition  and  Action  of  Manures. 

¥b  hare  now  to  consider  the  composition  and  tlie  specific  action  of  the 
several  substances  used  as  manures ;  and  for  this  purpose  it  will  be  con- 
renient  to  classify  them  according,  as  lime,  phosphoric  acid,  nitrogen,  or 
potash  is  their  dominant  constituent.  The  manures  which  depend  for  their 
action  upon  the  presence  of  lime  are  burnt  lime,  carbonate  of  lime,  and 
gypsum. 

Bwmt  lime  or  quicklime  is  obtained  bj  burning  limestone  (carbonate  of 
lime)  in  kilns  of  special  construction.  Limestone  is  a  compound  containing 
lime  and  carbonic  acid.  In  the  process  of  burning  or  calcining,  carbonic 
acid  and  water  are  driven  off,  and.  the  burnt  product  is  pure  lime  (calcium 
oxide)  of  greater  or  less  purity  according  to  the  purity  of  the  original  stone. 
Other  substances  having  the  same  composition  as  limestone  also  yield  lime 
on  being  burnt  such  as  chalk,  marble,  shells,  &c.  If  the  lime  has  been  pro- 
perly burnt  it  forms  a  very  hard  stony  substance  nearly  white,  which  slakes, 
or  combines  with  water,  with  great  avidity,  crumbling  to  a  fine  white  powder 
and  evolving  sufficient  heat  to  convert  a  part  of  the  water  into  steam.  In 
slaking  it  combines  with  water,  and  slaked  lime  is  a  hydrate  of  lime.  As  its 
hnction  in  the  soil  is  principally  mechanical,  a  test  of  its  goodness  lies  in 
the  readiness  and  completeness  with  which  it  slakes.  Both  under-burnt  and 
OTer*bumt  lime  slake  badly,  though  from  different  causes.  The  quantity 
to  be  applied  to  the  soil  varies  according  to  the  character  of  the  soil.  Unlike 
most  01  the  manurial  substances  we  shall  have  to  consider,  its  action  con- 
sists in  improving  the  character  of  the  soil  rather  than  in  acting  as  a  direct 
plant-food.  It  is  applied  in  quantities  varying  from  half-a-ton  to  four  tons 
per  acre  every  tax  or  seven  years, — heavy  clay  lands  requiring  the  larger 
dressing.  It  is  best  to  break  it  up  into  small  lumps,  and  place  it  in  heaps 
about  the  field,  covered  with  moist  loam,  leaving  it  exposed  to  the  air  and 
moisture  for  a  short  time— say  about  twenty-four  hours — ^until  it  begins  to 
crumble  to  powder.  As  soon  as  this  happens,  scatter  the  heaps  with  a  shovel 
as  evenly  as  possible  over  the  surface  or  the  field,  and  harrow  or  plough  in 
Kghtly.  Liming  is  most  effectively  done  in  the  autumn  or  winter;  but 
whenever  it  is  done,  the  land  should  be  left  alone  for  quite  three  weeks  after 
the  annlication,  and  no  seed  should  be  sown,  nor  any  nitrogenous  manure 
addea  during  that  period. 

The  action  of  lime  is  in  the  first  place  a  mechanical  one,  in  altering  the 
texture  of  the  soil  and  with  it  those  properties  which  depend  upon  its 
^oxture,  such  as  its  absorptive  power  for  water,  its  amenability  to  tillage 
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nail  Quantity  of  a  heavy  clay  be  mixed  witli  wat( 
vill  lorm  a  muddy  liquid.  If  a  little  lime  be  a( 
well  shaken,  it  will  be  noticed  that  the  solid  ma 
oose  powder,  and,  in  a  short  space  of  time  if  the  ^ 
oil  dried,  it  can  be  readily  broken  up  by  the  fin, 
3  to  the  power  that  the  lime  has  of  coagulating 
.y,  is  identical  with  what  taken  place  on  the  h 
.  to  the  field.  The  presence  of  lime  also  preventi 
lay-Hoils  undergo  on  drying,  and  which  causes 
on  the  parched  clay-soil.  The  admixture  of  lin 
ts  the  formation  of  a  sticky  mass  when  wet,  ai 
ince  when  dry. 

the  action  of  lime  is  also  strikingly  benefice 
>f  sand  together,  and  increasing  the  cohesive 
)il.  Its  action  is  in  fact,  exactly  that  of  lime  on  i 
B,  only  on  a  much  modified  scale,  since  for  ma 
are  one  part  of  lime  to  three  or  four  parts  of  b 
a  ton  of  lime  per  acre  represents  one  part  of  lin 
and.  The  action  of  the  lime  is  the  same  in 
rbs  carbonfc  acid  from  the  air,  forming  carbonal 
particles  of  sand  together,  forming,  in  the  ppoporl 
,  a  hard  compact  mass,  and  in  the  case  of  the 
88  and  its  power  of  retaining  water.  Lime,  there 
of  clay  soils,  and  increases  that  of  sandy  soils, 
parently  opposed  to  one  another.  In  fact,  there 
il  texture  of  which  is  not  impvonped  bj  the  add 

ime  is  exactly  the  same  m  th»t  of  stone,  or  qi 
ced,  and  it  is  ipeneraliy  ppeferable  to  use  the 
r  slaked,  as  reeomiaended  above.  Apaort  from  the  al 
[ime  in  improving  the  texture  of  the  soil,  it  has 
lOUgh  this  is  not  thoroughly  imdezstood  it  mm] 
ing  headings  r — 

le  free  acids  sometimes  present  in  soils.     Soor 
at  in  such  quantity  as  to  be  injurious  to  plant 
?tened"  by  the  application  of  lime,  that  is  to  say, 
kcida  are  neutralised. 

le  inert  organic  matters  in  the  soil  and  prom 
i  most  active  agents  in  the  production  of  avail 
le  possible  to  have  too  muc1i  oi  a  good  thing,  and  ai 
would  tend  to  burn  up  the  vegetable  matt^  of  the 
I  good,  but  in  the  moderate  dressings  above  rec 
beneficial  even  on  land  which  has  lately  been  gc 
be  forgotten  also  that  the  action  due  to  caustic-j 
Y  rapidly  converted  into  carbonate  of  lime  within 
action  on  organic  matter.  The  ^ 
broying  the  organic  matter  of  th 

I  insoluble  mineral  constitoeiitB 
the  case  with  potash,  which  bein 
insoluble  compounds  such  aa  f< 
Fhosphoric-acid  also  enters  in 
more  readily  utilised  by  the  plaai 
and  alumina^  with  which  it  is  aa 
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FonrtUy,  carbonate  of  lime  (into  whkh  we  Iia^e  Beau  tii«  lime  is  soon 
conyerted  in  the  soil)  ie  beneficial,  if  not  neceasaiy  to  the  proeeas  of  nitrifi- 
cation, the  peculiar  ferment  action  by  wbich  tbe  inert  soil-nitcogen  is  con- 
yerted into  nitratea. 

Fif thij,  whilst  it  promotes  certain  ferment  action  such  as  the  above,  it 
binders  the  active  growth  of  many  fungoid  diseases  like  rust  and  smut,  and 
is  oftoi  a  core  for  such  diieases. 

Ctu%ona40  t^Ume^  or  aa  it  is  sometimes  called  '^nuid  lime"  is  onbumed 
Insaitone  or  shelU  erushed.  Its  addition  to  the  seil  promotes  fermentatiaii 
and  nitiifieatiofn,  prevents  chiy  lands  from  pnddlme,  and  in  short  has  mndi 
te  same  action  on  the  soil  as  lime  has,  except  where  socfa  action  depends, 
upon  the  conversion  of  lime  into  carbonate.  It  is  mihler  in  its  action^  and  as 
a  rule,  burnt  lime  is  to  be  preferred. 

G^sum  or  plaster  is  also  a  substance  that  may  be  sometimes  used  to 
advantage.  Its  action  consists  almost  solely  in  setting  free  potash,  hence  it 
is  most  useful  on  soils  rich  in  potash,  and  for  such  crops  as  clover  it  is  of 
especial  service.  It  is  best  applied  moist  or  in  wet  weather  at  the  rate  of  2 
to  3  cwt.  per  acre.  Gypsum  is  also  often  used  as  a  ^*  fixer,"  that  is  to  say, 
when  added  to  dung  or  urine  or  decaying  animal  and  vegetable  matter  it 
decomposes  the  carbonate  of  ammonia  which  is  being  continually  evolved 
from  such  substance  and  converts  it  into  sulphate  of  ammonia,  in  which 
form  ammonia  does  not  escape  into  the  arr.  Ir  a  heap  of  dung  from  which 
the  odour  of  ammonia  is  perceptible  be  mixed  with  a  few  shovelsf  uU  of  moist 
gypsum,  the  smell  will  be  found  to  have  disappeared,  in  other  words  the 
ammonia  is  "  fixed"  and  its  loss  prevented. 

Mamires  Gantaining  Phosphoric  Acid. 

Phosphoric  acid  is  applied  to  the  soil  almost  exclusively  in  the  form  of 
phosphate  of  lime,  and  its  sources  are  bones,  rock -phosphates,  and  guanos. 
In  the  apparent  absence  of  any  largo  quantities  of  phosphatic  rocks  in  our 
continent,  we  are  principally  dependent  for  our  supply  of  phosphate  of  lime 
on  the  bones  of  animals.  Bones  vary  very  slightly  in  composition  from 
wluBtever  source  they  are  drawn,  or  from  whatever  part  of  the  animal  they 
we  taken,  though  as  a  rule  the  thigh-bones  and  the  bones  that  have  to  bear 
t^e  greatest  mechanical  strain,  afre  the  richest  in  phosphate  of  lime.  Bones 
MB  composed  chemically  of  water,  ossein  or  collagen,  fat  and  mineral  saltcr. 
The  last-named,  which  are  left  behind  as  ash  when  the  bones  are  burnt, 
consist  principally  of  phosphate  of  lime.  Bone-ash  contains  about  88  per 
oent.  of  this  substance,  together  with  about  10  per  cent,  carbonate  of  lime, 
s&d  in  much  smaller  quantities  magnesium  compounds,  and  fluoride  and 
chloride  of  calcium. 

The  ossein  of  the  bones  is  the  substance  which  is  converted  into  gelatine 
hy  boiling  with  water,  and  is  an  albumenoid  containing  about  16  per  cent, 
iiitrogen.  Bones  are  therefore  a  nitrogenous  as  well  as  a  phosphatic 
iBanuie.  An  average  samj^e  reduced  to  powder  as  bone-mea!,  containa  about 
45  per  ceot.  phospittte  of  lime,  and  a  trifle  undmr  4  per  cent  mtrogen. 

MUfis  are  used  in  a  variety  of  ways.  They  may  be  used  whole^  or  bvoheii, 
or  redueed  to  powder  (as  bone-meal^  bone^diist,  or  greund  bones),  they  may 
be  boiled^  or  steamed,  or  fermented ;  calcined  (bone^aBh)^  ehaorred  (bone- 
bbfik),  or  oonvertediato  superphosphate^ 

We  will  now  see  how  ihMe  difbieut  methods  ef  treatment  afbct  their 
composition  and  action. 
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When  simply  broken  or  cruBhed  their  chemical  composition  is,  of  course, 
unaltered,  and  the  principal  advantage  derived  from  their  finer  mechanical 
condition  is  the  greater  rapidity  of  their  action.    Whole  bones  resist  decom- 

Sosition  within  the  soil  for  a  considerable  length  of  time,  and  it  is  very 
oubtful  if  their  use  is  in  any  sense  economical.  In  fact,  as  the  object  of 
artificial  manuring  is  to  feed  the  crop  rather  than  the  soil,  it  is  doubtful 
whether  slow-actmg  manures  are  in  any  case  economical.  The  case  of  lime, 
which  we  have  just  considered,  stands  on  a  different  footing.  Lime  is  seldom 
anplied  as  a  direct  plant-food.  Its  action  is  practically  confined  to  the  soiL 
The  substances  we  have  now  to  consider  are  valuable  only  when  they  are 
available  as  plant-food ;  they  produce  little  or  no  permanent  benefit  to  the 
soil,  and  if  their  decomposition  is  slow  the  plant  receives  its  nourishment  in 
snudl  driblets,  inadequate  to  its  needs. 

Bones  are  therefore  most  efficacious  when  crushed,  and  within  certain 
limits,  the  finer  the  powder  the  better  the  product  as  a  manure.  An  addi- 
tional advantage  of  fineness  of  division  lies  in  the  ease  and  evenness  with 
which  it  can  be  distributed  on  tbe  land,  or  mixed  with  other  manures. 

Bone-meal  is  decomposed  in  the  earth,  the  nitrogen  in  the  ossein  being 
converted  by  putrefaction  into  ammonia,  and  the  phosphate  of  lime  rendered 
soluble  by  the  action  of  carbonic  acid  and  the  vegetable  acids.  It  is 
particularly  suited  to  turnips  and  root-crops  generally,  grass,  tobacco,  fruit- 
trees,  and  in  fact  is  a  manure  of  almost  universal  application.  It  is  applied 
at  the  rate  of  from  3  to  5  cwt.  per  acre,  and  if  mixed  with  a  manure  contaming 
potash,  forms  a  complete  manure,  and  is  an  excellent  substitute  for  stable 
manure.  It  is  more  particularly  adapted  to  light  soils,  and  is  sometimes 
disappointing  on  heavy  clays,  the  probable  reason  for  which  is  that  in  stiff 
clay  soils  it  is  more  or  less  protected  from  putrefaction  (which  we  have  seen 
is  the  cause  of  its  efficacy)  by  the  absence  of  air  and  moisture. 

Boiled  or  steamed  bones  or  bone-meal. 

When  bones  or  bone-meal  are  boiled,  and  more  effectually  when  tbey  are 
subjected  to  steam,  the  ossein  of  the  bone  is  gelatinized,  and  more  or  less 
removed,  whilst  the  fat  is  also  removed,  the  resulting  compound  being  there- 
fore poorer  in  nitrogen,  but  richer  in  phosphoric  acid.  The  treatment 
renders  them  more  fnable,  and  they  are  easily  reduced  to  fine  powder.  The 
removal  of  the  fatty  matter  also  renders  them  more  easily  decomposed  in 
the  soil,  as  fresh  bones  are  more  or  less  protected'f rom  external  action  by  ihe 
presence  of  the  fat.  The  proportion  of  phosphoric  acid  is  therefore  not 
only  increased,  but  its  rapidity  of  action  and  consequent  effectiveness  as  a 
manure  is  increased,  at  the  expense  of  course  of  the  nitrogen,  which  may 
be  reduced  1  or  2  per  cent.,  as  the  accompanying  table  will  show : — 

Fermented  Bones, 

Bones  may  be  decomposed  and  rendered  more  active  by  mixing  them  with 
about  one-fourth  of  their  weight  of  clay,  and  keeping  the  heap  moist  with 
stable-liquor  or  urine.  The  heap  should  be  protected  from  rain.  By  this 
process  also  there  is  a  loss  of  nitrogen,  but  the  phosphate  is  rendered  more 
readily  available  and  proportionately  increased.  This  is  a  method  that 
deserves  to  be  made  use  of  where  bones  are  plenty,  and  there  is  no  means 
of  reducing  them  to  powder.  Thirty  to  forty  bushels  per  acre  is  the  pro- 
portion recommended  for  grass  lands. 
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Bone-ash, — The  residue  left  after  tbe  calcination  of  bones  consists,  as  wo 
have  seen,  mainly  of  phosphate  of  lime,  and  contains  no  nitrogen.  It  is  not 
largely  used  as  a  manure,  its  principal  application  being  in  tbe  manufacture 
of  superpbospbate.  It  is  dissolved  in  tne  soil  by  carbonic  acid,  and  con- 
Teyed  thus  directly  to  tbe  plant. 

Bane-black  is  tbe  product  of  charring  bones.  Tbe  broken  bones  are  sub- 
jected to  strong  heat  in  closed  iron  cylinders,  whereby  they  are  converted 
into  bone-charcoal,  on  exactly  the  same  principle  that  wood  is  converted 
into  wood-charcoal.  The  volatile  matter  of  the  bones  is  driven  off  in  the 
form  of  gas,  water,  oil,  and  tar,  and  the  carbon  present  is  for  the  most  part 
left  mixed  as  charcoal  with  the  mineral  matter  of  the  bones.  This  product 
is  largely  used  by  sugar-refiners  for  removing  the  colouring  matter  from 
raw  syrups.  After  it  has  been  used  for  this  purpose  a  certain  number  of 
times,  it  becomes  unserviceable,  and  can  be  obtained  at  a  cheap  rate  for 
manurial  purposes.  It  may  be  axjplied  directly  to  the  soil  as  a  phosphatic 
manure,  or  better  converted  into  superphosphate  by  treatment  with  acid. 
This  substance  is  the  basis  of  the  manures  manufactured  by  the  Colonial 
Sugar  Company. 

Bone-black  by  itself  is  a  purely  phosphatic  manure,  containing  only  a  very 
small  proportion  of  nitrogen.  The  charcoal  present  has  no  fertilising  value, 
and  it  is  slightly  poorer  in  phosphate  of  lime  than  bone-ash.  It  is,  however, 
worthy  of  c  onsideration  as  a  manure  on  account  of  the  low  price  at  which  it 
can  be  obtained. 

The  following  table  shows  the  alteration  in  composition  which  bones 
undergo  when  subjected  to  the  above  methods  of  treatment.  The  analyses 
are  for  the  most  part  taken  from  G-riffiths'  work  on  manures,  and  are  not 
analyses  of  the  same  sample,  but  represent  fairly  the  composition  of  the 
several  products.  The  analyses  of  bone-black  was  kindly  supplied  by 
Mr.  Walton  of  the  Sugar  Company,  and  represents  their  "  char,  after  it 
lias  been  used  for  the  purposes  of  refining. 


Bone- 
meaU 

Boiled      S^^^ 

Fer- 
mented 
bones. 

Bone- 
uh.  , 

Fresh 
Bone- 
charcoal. 

Spent 
Charcoal. 

Water 

•Organic  matter,  includ- 
ing 10%  carbon  in  the 
case  of  charcoal 

Calcium  phosphate     ... 

Calcium  carbonate  alka- 
lies, &c 

Insoluble          

10-43 

32-30 
48-40 

7-20 
1-67 

10-61 

21-55 
60-19 

5-81 
1-84 

11-57 

19-01 
60-02 

8-54 
0-86 

12-02 

28-71 
49-28 

8  02 
1-07 

1-86 

86-34 

11-29 
0-51 

13-5 
76-0 

70 
1-0 

2- 

18- 
74- 

5-5 
1-5 

100- 

100-   1     100- 

100- 

100- 

1  

•Containing  nitrogen  ... 

3-71 

1-76   1       1-60 

3-47 

07    1       0-7 

Digitized  by 


Google 


J 


Digitized  by 


Google 


Chemical  Notes.  425 


I  Talaable  manurial  anbstance  we  have  got  here.  In  addition  to  their  direct 
action  as  plant-food,  wood-ashes  act  beneficially  in  improving  the  quality  of  stifE 
day-lands,  and  equally  so  in  binding  light  sandy  soils.  In  fact,  they  benefit 
Ae  soil  mechanically  exactly  in  the  same  way  that  lime  does.  Avith  the 
exception  of  nitrogen  which,  of  course,  has  been  burnt  off,  thej  contain  all 
the  ingredients  of  a  complete  manure,  and  in  a  particularly  serviceable  form. 
It  might,  therefore,  be  expected  that  the  addition  of  a  nitrogenous  manure 
would  make  a  complete  manure  of  them.  But  such  addition  must  be  made 
wif^  great  caution,  as  the  presence  of  free  lime  and  alkalies  in  the  wood- 
Mhefl  are  liable  to  decompose  the  nitrogen  in  such  a  mixture,  driving  it  ofF 
in  the  form  of  ammonia,  the  smell  of  which  will  be  apparent  when  sulphate 
of  ammonium  and  wood-ashes  are  mixed  together. 

The  ash  of  young  wood  is  especially  rich  in  potash,  and  generally 
speaking,  the  ash  of  young  and  small  wood,  as  young  boughs,  twigs,  &c.,  is 
more  valuable  than  that  obtained  from  the  trunk  or  heart  of  an  old  tree. 
The  following  are  the  best  methods  of  utilising  wood-ashes : — 
They  may  be  used  alone  as  a  top-dressing  to  grass  and  pasture,  and 
for  leguminous  plants,  but  they  are  of  benefit  to  nearly  all  crops,  potatoes 
and  roots,  fruit  and  vines,  being  specially  benefited.  They  are  applied  at  the 
rate  of  from  25  to  30  bushels  per  acre. 

A  mixture  of  wood-ashes  and  bone-meal  in  the  proportion  of  5  cwt.  bone- 
meal  to  25  bushels  ashes  is  said  to  be  an  excellent  substitute  for  farmyard 
numure.  Such  a  mixture  should  be  made  as  it  is  required,  and  not  kept  mixed. 
Instead  of  mixing  superphosphate  with  loam  or  earth  when  applying  it  to 
the  land,  it  may  be  advantageously  mixed  with  three  or  four  times  its  weight 
of  wood-ashes.  But  the  best  way  of  utilising  wood-ashes  is  the  compost- 
heap. 

The  best  material  with  which  to  compost  it  is  undoubtedly  peat,  but  other 
decayed  or  decaying  vegetable  matter  is  nearly  as  good,  such  as  straw,  old 
Wes,  twigs,  and  refuse  of  this  sort  generally.  Such  substances  are 
fennented  by  the  action  of  wood-ashes  and  their  nitrogen  rendered  available. 
The  most  convenient  from  of  the  compost-heap  will  vary  on  different  farms, 
wd  the  subject  is  so  wide  and  important  that  it  will  bo  more  properly 
discussed  in  a  chapter  to  itself.  On  farms  where  the  compost-heap  is  an 
institution,  it  should  not  be  forgotten  that  the  addition  of  wood-ashes  forms 
the  best  method  of  utilising  this  product  and  improves  the  value  of  the 
compost-heap.  Where  such  a  system  of  utilization  of  waste  matter  is  not 
pnuiised,  the  following  method  of  composting  ashes  will  be  found  useful : — 
Hake  a  heap  of  alternate  layers  of  peat  or  peaty  loam,  or  vegetable  refuse 
and  wood-aahes,  or  make  a  hole  and  fill  it  with  these  substances  in  alternate 
layers,  moisten  the  heap  with  urine  or  slop-water,  and  allow  to  ferment  for  a 
few  months,  when  it  may  be  turned  over.  The  addition  of  stable-manure, 
dung,  and  in  fact  all  refuse-matter  of  the  farm  will  benefit  such  a  heap, 
which  may  be  thus  made  the  means  of  utilising  a  great  deal  of  valuable 
fertilising  material  which  would  otherwise  be  thrown  away. 

The  aoove  remarks  apply  to  unleached  ashes,  such  as  are  obtained  from  the 
burning  of  timber. 

leached  ashes  contain  practically  little  but  lime  and  carbonate  of  lime,  as 
the  potash  and  phosphoric  acid  are  for  the  most  part  leached  out.  Their  use 
wid  action  are  similar  to  those  described  under  the  heading  of  carbonate  of 
lime.  They  may  be  sometimes  economically  used  instead  of  this  substance, 
hut  in  no  case  will  the  farmer  derive  any  benefit  from  leaching  his  own  ashes. 
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Australian  Honey. 

The  following  notes  on  the  constitution  of  a  few 
honey  and  of  honey  obtained  from  well  known  ap 
interest  to  bee-keepers. 

Of  five  samples  of  commercial  honey  examined,  i 
adulterated  with  starch,  syrup — or  glucose.  The  f 
polarimeter  readings  and  the  percentage  of  glucose,  ^ 
samples. 


Water. 

Ash. 

1.  Commercial  (adulterated)    ... 

... 

20-0 

•32 

+65-1 

2.  Commercial  (adulterated)    ... 

...!  21-33 

•27 

+  142 

3.  Commercial  (adulterated)  ... 

...    19-50 

•26 

+  130 

4.  Commercial 

...    210 

•10 

—266 

5.  Commercial 

...    2618 

•14 

-111 

C.  Honey    from    apiary   of    Mr. 
H.  Moore  (Singleton). 

W. 

2302 

•21 

-17 

7.  Mr.  Walker  (Tenterfield),  bees 
on  white  clover. 

fed 

1918 

•06 

—  9^1 

8.  Mr.  W.  Abram  (Beecroft),  bees  fed 
on  mixed  flowen. 

25-29 

•16 

—23 

9.  Mr.  AV.  Abram  (Beecroft),  bees 
on  orange  blossom. 

fed 

26  33 

•20 

—28 

10.  Mr.  A.  E.  Taylor  (Cowra)... 

... 

2323 

•04 

-2f2 

11.  Mr.  Worrell  (Baulkham  HiUs) 

... 

24-34. 

•35 

—20-8 

The  pohirimeter  readings  were  always  taken  at  the  same  t 
inTer»ion  and  the  temperature  is  taken  into  account  in  t] 
the  second  table. 

At  the  risk  of  introducing  technical  terms  I  will  b: 
of  some  of  these  observations.     This  will  save  time 
will  enable  those  who  care  to  follow  this  work  to  un( 
the  subject. 

Honey  consists  principally  of  a  mixture  of  two  suga 
A  solution  of  dextrose  observed  in  the  polarimeter  ro 
the  right,  levulose  to  the  left.  Levulose,  however,  tun 
far  to  the  left  as  dextrose  does  to  the  right,  consequer 
equal  parts  of  these  sugars  will  exhibit  a  left-handei 
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handed  orlevo-rotation  will  be  observed  if  there  is  any  considerable  quantity  of 
Jeyiilose  present.  Now,  cane-sugar  is  also  a  somewhat  doubtful  constituent 
of  honey.  This  substance  is  strongly  dextro-rotatory ;  but  after  inversion, 
that  is,  after  having  been  boiled  with  acids  for  a  certain  time,  it  is  converted 
into  a  mixture  of  dextrose  and  levulose  in  nearly  equal  proportions,  and 
becomes  in  consequence  levo-rotatory.  Hence,  in  comparing  the  figures  in 
colunms  3  and  4  in  the  above  table,  any  increase  in  tne  angle  towards  the 
left  is  attributed  to  the  inversion  of  cane-sugar,  and  any  adulteration  with 
cane-sugar  may  be  detected  by  this  means. 

Our  knowledge  of  the  composition  of  honey  is  very  unsatisfactory  ;  but  it 
is  reasonable  to  suppose  that  it  consists  essentially  of  these  two  sugars, 
dextrose  and  levulose,  together  with  a  very  variable  proportion  of  cane-sugar, 
and  of  1  to  4  per  cent,  of  substances  whose  nature  is  unknown. 

The  most  reliable  observations  of  pure  honey  would  seem  to  establish  the 
fact  that  pure  honey,  except  under  exceptional  circumstances,  is  levo-rotatory. 
and  it  will  be  seen  that  all  the  honeys  in  the  above  table  of  known  origin  are 
levo-rotatory.  Now,  the  substances  with  which  honey  is  most  likely  to  be 
adulterated  are  starch-syrup  or  cane-sugar.  Glucose  obtained  from  starch 
exhibits  a  strong  right-handed  rotation,  consisting  as  it  does  of  maltose,  and 
dextrin.  Cane-sugar  we  have  seen  is  also  dextro-rotatory,  consequently  we 
may  regard  a  honey  exhibiting  a  strong  right-handed  rotation  as  having 
received  the  addition  of  one  of  these  substances.  One  other  technical  point 
and  I  have  done.  The  sugars,  dextrose  and  levulose,  have  the  power  of 
reducing  alkaline  solutions  of  copper.  This  gives  rise  to  the  figures  in  column 
5,  which  give  the  total  percentages  of  these  sugars.  Maltose  possesses  this 
power  to  a  less  degree  and  dextrin  not  at  all.  After  inversion  for  throe 
hours  at  100**  C.  (see  column  6),  dextrin  and  maltose  are  converted  com- 
pletely into  dextrose,  and  hence  the  higher  percentage  of  glucose  in  column 
6  is  due  to  the  presence  of  dextrin  and  maltose. 

If  we  now  examine  our  table  in  the  light  of  the  above  data,  we  notice  that 
the  first  three  honeys  all  show  a  strong  dextro-rotatory  reading.  They  all, 
moreover,  yield  a  precipitate  of  dextrin  on  the  addition  of  alcohol.  *  The 
high-reading  of  No.  3  excludes  the  possibility  of  there  being  any  levulose 
present.  It  is  simply  starch-syrup  or  American  glucose,  with  a  slight 
flavouring  of  honey.  Nos.  1  and  2  probably  contain  genuine  honey,  to<;ether 
with  a  considerable  addition  of  starch-syrup.  The  composition  both  of  pure 
honey  and  of  starch-syrup  are  so  variable  that  it  is  not  easy  to  state  dogmati- 
cally the  amount  of  such  admixture  which  in  the  case  of  No.  1  is  probably 
considerably  over  20  per  cent.,  and  in  No.  2  over  10  per  cent. 

The  above  facts  suggest  the  probability  that  the  bulk  of  the  so-called 
honey  in  the  market  is  largely  adulterated,  and  it  is  to  be  hoped  that  the  bee- 
teepers  of  New  South  Wales  will  be  able  to  see  their  way  to  protect  themselves 
against  such  practices. 

The  remaining  honeys,  Nos.  4  and  5,  give  the  same  readings  as  genuine 
honey,  and  there  is  no  reason  to  doubt  their  genuineness.  No.  5  has 
granulated  (dextrose  has  crystallized  out),  which  is  an  additional  indication 
of  its  purity.  No.  4  is  somewhat  more  strongly  levo-rotatory  than  the 
samples  of  genuine  honey,  but  not  strikingly  so,  and  is  not  unlike  Mr. 
Taylor's  honey.  If  invert-sugar  is  used  as  an  adulterant,  the  reading  will 
he  more  strongly  levo-rotatory  ;  but  as  honey  is  to  all  intents  an  invert-sugar, 
the  estimation  of  this  substance  would  be  a  very  difficult  matter  in  the 

Kaent  state  of  our  knowledge,  provided  the  mixer  were  ordinarily  judicious, 
e  higher  price  of    invert-sugar  fortunately  renders  its  use  extremely 
unlikely. 
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The  following  table  shows  the  approximate  composition  of  the  gem 
loneys  examined,  including  the  two  commercial  samples,  and  are  calcul 
rom  the  readings  given  abore,  on  the  assumption  that  honey  consists  ma 
if  dextrose  and  levulose,  with  cane-sugar. 


Percentage  composition  of  genuine  honeys. 


Water 
at  110'  C. 

Aah. 

Dextrose. 

Caoe-gogar. 

Unkn 

No.    4 

21-0 

•10 

36-2 

38-4 

1^03 

3-5 

No.    5 

2618 

•14 

390 

30^4 

? 

4-' 

No.     6 

23  02 

•29 

37-0 

34-4 

^8 

3-, 

No.     7 

1918 

•06 

39-12 

31-9 

4^8 

4-^ 

No.    8 

25-29 

•16 

3615 

36-3 

0 

2^( 

No.    9 

26-33 

•20 

3616 

36-3 

0 

11 

No.  10 

23-23 

•04 

34-6 

38-4 

2-3 

V' 

No.  11    

24-34 

-35 

33-5 

34-1 

f 

T 

None  of  these  honeys  gave  any  indication  of  dextrin  by  the  test  applied,  and 
rere  all  granulated  or  have  granulated  on  keeping.  I  have  to  express  my  indebtednc 
Ar.  Helms  for  the  samples  of  genuine  honey,  obtained  *>>rrtiiflrTi  fK«  nr^iiffaaxr  n 
[entlemen  named  ;  and  to  Messrs.  Walton  and  Steel,  of 
company,  for  several  useful  hints  as  to  working  and  calculi 
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Report  on  tl]e  Adnjinistratioij  of  Diseased 
Ai)in)als  ai]d  Meat  Act. 


The  Under  Secretary  for  Finance  and  Trade, — 

Board  of  Health  Offices,  Sydney,  6  December,  1893. 

Sir, 

I  have  the  honor,  by  direction  of  the  Board  of  Health,  to  submit 
herewith  a  re^rt  on  the  administration  of  the  "  Diseased  Animals  and  Meat 
Act "  for  the  year  31st  March,  1893. 

This  Act  was  assented  to  by  the  Goremor  on  the  16th  March,  1892,  but 
prior  to  that  date  the  Board  had  caused  to  be  made  inspections  of  animals 
sent  for  sale  at  Sydney  and  rarious  country  markets,  and  a  large  number  found 
to  be  diseased  were  promptly  destroyed,  the  owners  as  a  rule  offering  no 
objection.  The  Mayor  oi  Sydney  also  took  similar  action  in  the  intererts  of 
the  public  health. 

In  making  the  preliminary  arrangements  for  administering  the  Act  the 
Board  determined  to  utilise  as  far  as  possible  the  services  of  officers  then  in 
the  employment  of  the  Government  and  of  the  different  municipal  councils, 
and  to  this  end  authorised,  in  accordance  with  the  powers  given  them  bv  the 
fifth  section,  Government  Medical  Officers,  Inspectors  of  Stock,  Municipal 
Inspectors,  Police  Inspectors  of  Slaughter-houses,  and  other  police  officials 
to  inspect  and  seize  animals  under  the  Act.  Thus  some  700  inspectors  were 
appointed  throughout  the  Colony  without  additional  cost. 

It  is,  however,  to  be  regretted  that  some  of  the  Municipal  Councils  which 
were  invito  to  submit  3ie  name  of  one  of  their  officers  for  appointment 
{ailed,  and  in  several  instances  absolutely  refused,  to  do  so.  As  the  Act  is  a 
measure  passed  in  the  interests  of  the  public,  it  is  only  reasonable  to  expect 
that  municipal  authorities  would  cheerluUy  assist  the  Board  in  safeguarding 
the  h^th  of  their  particular  districts. 

At  the  same  time  the  full  services  of  the  Government  Yeterinarian  (Mr. 
Bdward  Stanley,  P.R.C.V.S.)  which  were  formerly  divided  between  the 
Health  Department  and  the  Stock  Branch  of  the  Mines  Department,  were 
secured  for  this  Board — the  onlv  actually  new  appointment  being  that  of  a 
Veterinary  Inspector  (Mr.  S.  T.  1).  Symons,  M.E.C.V.S.).  In  this  way  the 
expense  of  administering  the  Act  has  not  exceeded  the  sum  of  £1,000  per 
annum. 
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Eetums  Iiaye  been  supplied  bj  tbe  various  inspectors,  and  from  fcbe 
figures  furnished  it  appears  that  the  following  animals  have  been  seized  and 
dealt  with  during  the  year  under  review : — 


District 

Cattle. 

Pigs. 

Sheep. 

Calves. 

Rabbits. 

Metropolitan 

Country          

994 
936 

450 

67 

14 
9 

2 

675 

Total 

1,930 

507 

23 

2 

675 

In  addition  to  the  above,  portions  of  unwholesome,  unsound,  or  diseased 
beef,  mutton,  veal,  and  pork  carcases,  and  putrid  bacon  have  been  seized  and 
condemned. 

Prosecutions  have  also  been  instituted  against  persons  for  selling  or 
consigning  diseased  animals,  both  iij  Sydney  and  the  country  districts,  and 
in  nearly  every  instance  convictions  have  been  obtained,  and  fines  inflicted. 
A  large  number  of  diseased  cattle,  apparently  ownerless,  and  found  straying 
on  public  lands,  highways,  reserves,  <fcc.,  haA'e  been  seized  and  dealt  mth  under 
the  sixth  section,  and  are  included  in  the  figures  given  in  the  foregoing  return. 

The  veterinary  officers  of  the  Board  have  visited  many  parts  of  the  Colony 
from  time  to  time,  and  afforded  valuable  instruction  to  authorised  persons  as 
to  their  duties,  and  also  have  given  simple  directions  for  the  detection  of 
diseased  beasts,  but  in  all  seizures  the  authorised  persons  acting  therein  haTO 
been  directed  to  secure  professional  aid  to  support  them,  either  from  the 
local  Government  Medical  Officer,  or  a  competent  and  qualified  veterinary 
surgeon. 

During  the  year  inquiries  were  made  by  European  Governments,  through 
the  Secretary  of  State  for  the  Colonies,  as  to  the  condition  of  the  meat 
exported  from  this  Colony,  and  in  one  instance  a  very  large  firm  of  London 
shippers  instructed  their  agents  in  this  city  to  procure  certificates  from 
veterinary  inspectors  as  to  the  condition  of  the  cargoes.  This  Board,  how- 
ever, with  their  limited  staff,  found  it  impossible,  to  make  minute  inspection 
of  every  frozen  carcase  leaving  port,  and,  instead  of  this,  furnished  informa- 
tion to  the  Governments  concerned  respecting  the  Act  now  in  operation  for 
the  prevention  of  slaughtering  of  diseased  animals  for  food,  and,  on  the 
assurance  that  the  provisions  of  the  Act  were  stringently  administered  by 
the  Board,  no  similar  requests  have  been  subsequently  made,  and  thus 
shippers  are  saved  from  a  considerable  expense,  and  the  important  export 
trade  assisted,  whilst  the  home  consumer  is  protected. 

Eequests  have  been  received  from  two  Associations  connected  with,  the 
sale  of  stock  in  the  city  that  all  animals  about  to  be  sold  at  the  various 
metropolitan  markets  should  be  inspected  by  the  Board's  officers  prior  to 
being  offered  for  sale,  in  order  that  the  sellers  might  be  protect^  from 
committing  possible  'breaches  of  the  Act.  The  Board  could  not  see  their 
way  to  accede  to  these  requests,  it  being  no  part  of  the  duties  of  the 
Department  to  inspect  stock  previous  to  sale  for  the  benefit  of  persons 
trafficking  therein,  and  the  Associations  were  informed  that  in  the  opinion 
of  the  Board  such  persons  should  take  steps  on  their  own  behalf  to  prevent 
any  infringement  of  the  law,  the  departmental  inspectors,  however,  attend 
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all  Bales  regularly,  and  should  any  diseased  cattle  be  presented  for  sale  they 
are  duly  seized,  but  beyond  this  the  administration  of  this  very  useful 
measure  would  be  impeded. 

Much  opposition  to  the  Act  was  displayed  at  its  initiation  by  various 
persons  connected  with  the  breeding  and  sale  of  stock,  and  it  was  found 
necessary,  in  addition  to  the  seizure  and  destruction  of  diseased  animals,  to 
institute  proceedings  for  the  recovery  of  penalties,  in  order  that  their 
responsibility  in  this  matter  might  be  brought  home  to  graziers.  As  the 
provisions  of  the  Act  became  more  known  it  was  realised  that  the  trade 
generally  would  benefit  by  its  strict  enforcement,  and  that  ultimately  the 
flocks  and  herds  of  the  Colony  would  be  considerably  improved.  In  no  case, 
howefer,  has  the  Board  ordered  any  prosecution,  except  where  the  disease 
was  external  and  clearly  observable  by  any  person  with  an  ordinary  knowledge 
of  stock. 

Applications  have  been  made  from  time  to  time  for  permission  to  travel 
diseased  stock  to  boiling-down  works  in  various  parts  of  the  country ;  but  the 
Board,  whilst  of  the  opinion  that  the  boiling  down  of  diseased  animals  was 
desirable,  were  not  in  a  position  to  grant  the  necessary  permits,  as  by  the 
6th  section  of  the  Act  any  diseased  animals  found  in  a  public  place,  or  on  a 
Ingbway,  road,  &c.,  are  to  seized  and  condemned.  Further  it  appeared  to  the 
Board  that  to  permit  the  travelling  of  diseased  cattle  to  boiling-down  works 
would  be  to  expose  to  grave  danger  from  contagion  the  herds  of  stockowners 
resident  in  the  vicinity  of  the  route  taken. 

The  administration  of  the  Act  raised  many  points  of  scientific  interest  and 
pratical  importance,  to  settle  which  it  became  necessary  to  undertake 
microscopical  and  experimental  investigations,  chiefly  in  the  Board's 
laboratory.  The  results  of  much  of  this  work  are  contained  in  the 
appendices  to  this  report,  and  go  far  to  show  what  diseases  prevail  amongst 
stock  in  this  Colony,  and  to  give  an  estimate  of  the  proportion  in  which  they 
affect  the  stock.  It  would  thus  appear  that  amongst  155  specimens  collected 
indiscriminately  from  animals  condemned  as  unfit  for  food,  no  less  than  1 16 
or 75  percent.,  were  found  to  be  tuberculosis,  thus  at  once  justifying  the 
action  now  being  taken  to  prevent  such  animals  passing  into  the  food  supply 
of  the  people. 

The  Board  may  be  permitted  to  draw  special  attention  to  the  investigations 
on  the  "Worm  nests  in  beef '  (App.  2)  and  on  "  Pants"  or  "heaves"  a 
disease  in  pigs,  one  variety  of  which  corresponds  to  "  Coast  cough"  in 
cattle  and  consumption  in  man.  But  the  investigation  showed  that  there, 
was  another  and  much  more  contagious  variety  due  to  a  specific  organism 
tbe  recognition  of  which  and  the  determination  of  its  virulent  character  led 
to  the  disease  due  to  it  being  placed  on  the  list  of  contagious  diseases  under 
the  Act.  Coloured  figures  or  the  characteristic  appearances  are  appended 
hereto.  The  organism — a  bacterium — has  been  isolated  and  cultivated  in  a 
pure  condition,  and  the  experiments  performed  with  the  pure  culture  leave 
no  doubt  whatever  that  it  is  the  cause  of  the  more  contagious  variety  of 
"pants."  The  losses  occasioned  by  the  ravages  of  this  disease  have  been 
enormous,  but  it  is  hoped  that  the  recognition  of  its  nature  and  the  prompt 
destruction  of  afieoted  animals — the  only  remedy  at  present  known — will 
lead  to  a  great  diminution  in  its  prevalence. 

I  have,  &c., 

EDMUND  SAGER, 

Secretary. 
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APPENDIX  No.  1. 
iscopical  examinations  of  Animal  Diaoaaoe,  b] 

Board  of  Health  Offices,  127 

Sy 

honor  to  report  that  daring  the  three  moD 
re  work,  I  have  been  able  to  secure  155  morb: 
nned  as  being  unfit  for  food. 

ere   collected  indiscriminately,  from  the   \ 

iry  satisfactory,  proving  the  correctness  of 
it  is  to  condemn  diseased  animals  or  carcasei 
>y  the  Board,  under  the  Diseased  Animals  ai 

nreat  interest  in  watchins  Mr.  Pounds  work, 
oe  permitted  to  say  much  credit  is  due  to  hi 
:,  and  demonstrating  the  specific  micro-or^ 
labour,  often  from  one  to  two  dozen  prepa 
len  before  definite  results  could  be  obtained. 

a  clinical  comparison  of  the  morbid  specimt 
by  histological  appearances  is  most  mislead! 
closely  simulate  each  other,  although  origin 

'he  following  is  a  summary  of  the  ezaminati( 


Cattie. 


Males.      Females. 


78 


111 

18 

13 

1 

2 


tble  it  will  be  seen  that  about  75  per  cent,  w 
on  were  bullocks. 

ti's  bacilli  were  nnmistakeably  demonstrate 
;es  of  lung,  more  often  lymphatic  glands  ii 
B  grapy  tubercles  from  serous  membranes. 

s  usually  in  the  maxillary  region,  one  in  the 
purating  femoral  abcess.    Mycelium  was  mu( 

iven  were  acute,  containing  streptococci  or  o1 
I  abscesses  resembled  tumours,  were  taken  froi 
s,  liver. 

es  were  epithelioma  from  a  coVs  vulva.  A 
70  dermoid  cysts  from  the  necks  of  cattle,  exi 
Bkssed  for  food. )    I  attach  a  report  by  Mr.  P( 

I  have,  &c., 

EDWARD  STANLEY 

Gk)v 
etary,  Board  of  Health. 


Digitized  by 


Google 


Diseased  Animals  and  Meat  Act.  488 


**  Diseaied  Animab  uid  Meat  Act'' 

Board  of  Health  Offices,  127  Macqnarie-street, 
9ir,  Sydney,  22nd  May,  1898. 

I  have  the  honor  to  sabmit  to  you  a  report  which  embodies  the  results  of  an 
iiiTestigation  carried  out  in  accordance  with  your  instructions  to  determine  the  nature  of 
Tsriona  manifestations  of  diseases  in  animals  condemned  and  destroyed  under  the  above  Act. 
From  17th  February  to  16th  May  inclusively  the  Government  Veterinarian  secured 
spedmens  of  diseased  tissues  and  organs  from  155  animals  killed  at  the  abattoirs  and 
ttiejrards,  such  specimens  being  taken  indiscriminately. 

At  0oon  as  convenient  after  each  animal  was  killed  the  morbid  material  was  placed  in  a 
stoppered  bottle  containing  50  per  cent,  alcohol,  with  a  label  affixed  bearing  the  date  and 
oeoessary  remarks. 

Sereral  specimens  were  obtained  fi*om  different  animals  suffering  from  suppurating 
abecesses,  a  few  on  the  flank.  These  flank  abscesses,  which  are  somewhat  uncommon  in 
cattle,  bearine  a  striking  resemblance  to  one  another,  so  much  so  that  it  is  almost 
impossible  to  diagnose  them  from  their  naked  eye  appearances.  Their  true  nature  can 
oaly  be  determined  by  resorting  to  various  complicated  processes  of  staining,  and  the  use 
of  the  microscope  with  high  power  objectives.  With  these  means  at  hand,  I  have  been 
sUe  to  clearly  difierentiate  these  abscesses  into  three  distinct  varieties,  viz.  : — 

Actinomycotic,  in  which  the  fungus  appeared  in  the  young  active  mycelium  stage. 

Tabercuhu*,  by  the  presence  of  tubercle  bacilli,  although  very  sparsely  distributed. 

And  acute  suppurating,  which  contained  either  the  streptococcus  pyogenes  or  the 
stajphylococcus  pyogenes  aureus. 

Takine  any  of  these  superficial  abscesses  from  other  parts  of  the  body,  if  I  failed  to  find 
either  tubercle  or  actinomycosis.  I  was  always  succeaoful  in  demonstrating  ihe  presence 
of  some  variety  of  pyogenic  bacteria. 

Very  compact  nodular  ^wths  are  frequently  noticed  in  the  neighbourhood  of  the  jaws 
in  catUe ;  they  vary  considerably  in  size  from  that  of  a  pin's  head  to  an  orange  or  even 
lai2er ;  in  some  oases  they  remain  intact,  while  others  have  a  tendency  to  break  down 
and  suppurate ;  they  are  situated  sometimes  in  the  subcutaneous  tissue,  frequently  in  and 
around  the  jawbones,  but  more  rarely  in  the  muscular  tissue. 

On  examining  six  of  these  cases  from  the  region  of  the  ilpper  and  lower  jaws,  I  found 
the  actinomyces  in  nearly  every  stage  represented  in  the  life  history  of  the  organism,  from 
the  development  of  the  spores  to  the  actively-growing  filaments,  from  the  mycelium  to 
the  club-shaped  bodies  which  ultimately  undergo  degeneration  and  calcification. 

One  specimen  taken  from  the  inferior  maxilla  of  an  ox  consisted  of  a  chain  of  little 
nodules,  each  of  about  the  size  of  a  pea,  and  firmly  embedded  in  the  muscular  tissue.  In 
itmcture  they  consisted  of  a  dense  mass  of  calcareous  matter  surrounded  by  a  very  thin 
wall  of  fibrous  tissue.  Failing  to  find  anything  of  a  tubercular  nature,  specimens  were 
stained  and  examined  for  actmomycosis,  but  without  success,  although  every  known 
available  method  was  used,  and  it  was  only  when  some  of  the  calcareous  material  was 
treated  with  hydrochloric  acid  that  I  found  a  few  clubs  in  a  degenerative  staee  undergoing 
calcification.  This  manifestation  of  actinomycosis,  which  was  undoubtedly  undergoin^g 
spontaneous  recovery,  points  out  one  of  the  many  difficulties  encountered  diagnosing  this 
oiiease. 

It  is  interesting  to  note  that  two  animals  each  having  a  tumour  just  under  the  skin  in 
the  region  of  the  parotid  gland,  and  which  felt  like  and  resembled  tubercle  or  actinomy- 
cosis, proved  after  the  animals  were  killed  on  final  examination  to  be  typical  examples  of 
dermoid  cysts,  otherwise  these  animals  were  in  a  perfectly  normal  condition,  and,  although 
th^  were  not  condemned,  are  sufficicntlv  interesting  to  be  noted. 

I  wish  to  draw  attention  to  the  fact  that  several  cases  of  tuberculosis  submitted  for 
examination  from  the  abattoirs  were  taken  from  dry  milch  cows.  The  specimens  consisted 
of  portions  of  the  lunss,  liver,  and  various  lymphatic  glands,  and  in  each  case  presented 
the  appearance  of  a  chnmic  and  long-standing  form  of  the  disease,  the  lungs  and  elands 
being  a  solid  mass  of  caseating  and  gritty  tubercular  deposit,  while  tubercle  oacilli 
wereextremely  numerous. 

A  number  of  cases  of  bovine  tubercle  presented  itself  in  the  "grapy"  or  "perlsucht" 
form  of  the  disease,  while  a  few  lung  cases  of  tubercle  in  the  early  stage  were  found 
associated  with  the  old  lesions  of  pleuro- pneumonia. 

By  using  the  same  staining  reagents  throughout  of  series  of  specimens  under  precisely 
the  same  conditions,  I  found  that  the  tubercle  bacilli  varied  very  considerably  in  size  and 
nuumer  in  which  the  stain  was  taken  up.  Some  of  the  bacilli  appeared  very  long  and 
cUstinctly  beaded,  in  others  the  beading  was  absent,  others  again  were  very  short  and  fat, 
whOe  some  took  the  stain  veiy  readily,  others  were  more  resistant.  In  some  specimens  the 
bacilli  were  very  numerous  and  frequently  found  in  giant  ceUs,  while  in  others  difficulty 
was  experienced  in  even  finding  one  or  two  in  a  dozen  preparations. 
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lase  of  true  bovine  cancer  was  submitted  for  exa 
from  a  cow's  vi^na. 

ting  specimens  from  two  pigs,  one  was  found  to  be  i 
ibrnma. 

were  secured  from  eight  pigs  suffering  from  lune  ( 
were  tuberculosis,  while  in  the  remainder,  which  ^ 
[  found  the  specific  micro-organism. 
»ecimens  of  tuberculosis  in  which  the  tubercle  baci 
se  distribution,  it  was  necessary  to  rely  on  the  hie 
lurred  in  seven  cases  out  of  116. 

Table  showing  results  of  microscopical  exami 


Diseases. 


CatUe. 


Jally) 

md)     

lis        

•ally) ".'.;    ::: 

organisms  found) 


[}neumoma 
ts 


Total  number  of  cases        

tigation  adds  materially  to  our  present  knowledge 
.  pigs,  also  to  what  extent  tuberculosis  and  actinom^ 
ther,  it  points  out  how  readily,  in  some  instanci 
another  when  judged  by  the  microscopical  appearai 
insatisfactory,  only  a  microscopical  examination  can 

jer,  Esq.,  Secretary,  Board  of  Health, 


APPENDIX  No.  2. 

Nodular  Tumours. 

Worm  Nests  in  Beef. 

S 
honor  to  report  having  noticed  small  tumours,  like 
in,  and  in  the  deeper  layers  of  cellular  tissue  and  1 
],  but  they  are  occasionally  seen  in  other  parts  oi 
to  be  mistaken  for  tubercular  nodules.  Butchers  a 
ig  them  from  the  brown-coloured  lymphatic  glands. 
f  them  open  they  are  found  to  be  nrm  and  whiti 
%ve  yellowish  and  drier  and  contain  distinct  calcax 
.  or  excite  suppuration. 

nade  up  of  dense  fibrous  tissue,  in  which  namatode  i 
lave  only  been  able  to  extract  pieces  of  the  worms,  a 
Qg  little  worms.  Some  of  them  are  free,  some  co 
ly  belong  to  the  variety  spiroptera.  A  similar  pan 
of  the  horse. 

alar  tumours  are  not  at  all  uncommon,  and  are  possi 
[  have,  however,  advised  the  Meat  Inspectors  to  ha 
at  to  the  sight,  and  may  suggest  other  diseases  to  th 
a  few  specimens  of  che  tumours  in  bottle  marked  D 
and  identified. 

ing  is  Dr.  Gibson's  report  on  the  specimens  :— 

I  D, — Three  tumours  from  brisket  of  a  fat  bulk 
t92. — This  is  a  very  interesting,  and,  in  my  opinii 
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The  tmnonra  were  rounded  or  ovoid  in  shape,  the  lar^rest  being  about  the  size  of  a  large 
bean.  Sections  of  the  largest  showed  a  somewhat  kidney-shaped  outline,  with  a  dense 
fibrous  looking  capsule,  measuring  about  the  -j^  of  an  inch  in  thickness.  Passing  in 
from  this  capsule  were  numerous  trabeculae,  of  varying  thicknesses,  which  interlaced 
to  form  a  meshwork,  enclosing  spaces  of  different  shapes  and  sizes,  which  communicated 
freely  with  each  other.  These  spaces  were  mostly  empty  in  sections  cut  on  the  freezing 
microtome,  but  in  some  of  them  could  be  seen  x>arts  of  the  contained  parasite,  cut  in 
various  directions. 

i/icroacopiVa//y.— Examining  the  outer  margin  of  the  fibrous  capsule,  one  finds  that  it 
ia  ragged  and  ill-defined,  showing  that  it  had  not  been  entirely  isolated  from  the  sur- 
rounding structures.  The  tissue  of  this  capsule  was  composed  of  dense  fibrous  tissue  in 
some  places,  and  of  fibro-cellular  tissue  in  others.  It  was  very  abundantly  supplied  by 
blood-vessels,  many  of  which  were  embryonic  in  character.  Youne  nematode  embryos, 
in  large  numbers,  were  seen  in  some  parts  of  this  capsule,  some  nent  double,  others 
coiled  up  in  figure  of  8  fashion,  and  others  stretched  full  length.  Some  appeared  to  be 
in  the  channel  of  a  small  blood-vessel,  ready  to  be  carried  along  the  general  circulation. 
The  structure  of  the  trubeculse  was  somewhat  more  cellular  than  that  of  the  capsule,  and 
the  blood-vessels  were  more  embryonic.  Some  of  these  blood-vessels  were  in  very  close 
relation  to  the  enclosed  spaces.  Numerous  nematode  embryos  occupied  certain  parts  of 
the  trabecular  mesh-work. 

The  above-mentioned  spaces  were  occupied  by  adult  nematode  worms.  Unfortunately, 
I  have  been  quite  unable  to  procure  a  complete  specimen  of  the  adult  worm,  partly  because 
of  the  hardening  in  absolute  alcohol,  and  partly  on  account  of  the  complex  mesh- work  sur- 
ronndiDg  the  worm.  Even  very  cautious  efforts  at  pulling  served  to  rupture  the  parasite, 
80  that  a  very  imperfect  description  can  be  given.  The  parasites  were  adult  females, 
resembling  in  structure  ordinary  nematodes.  The  uterus  contained  fully-formed  embryos, 
as  well  as  ova  in  all  stages  of  development.  As  may  be  seen  on  examining  slide  D2, 
which  is  part  of  an  adult  parasite,  the  embryos  are  in  enormous  numbers  in  the  uterine 
cavity.  Although  I  am  unable  to  give  proper  measurements  of  the  adult  parasites,  or 
even  to  state  whether  one,  or  more  than  one,  is  present  in  each  of  the  three  tumours.  I 
have  taken  very  careful  measurements  of  the  embryos.  These  latter  average  ^J  ^J  of  an 
inch  in  length,  and  ^^  o^  ^^  i^^cb  ^^  breadth.  They  have  a  slightly  bulbous  head,  with  a 
circular,  discoid,  cephalic  extremity,  whilst  the  tail  is  frequently  curved,  and  invariably 
tapers  to  a  fine  point.  There  was  no  sac  observed  surrounding  the  embryos,  such  as  has 
b^n  described  in  the  case  of  the  embryos  of  Jilaria  sanguinis  hominiA,  The  contents  of 
these  embryos  were  slightly  granular,  but  there  were  no  organs  visible  in  the  interior. 

In  my  opinion,  these  tumours,  containing  the  adult  nematode  worms,  with  their 
embryos,  may  be  regarded  as  so-called  ** worm-nests,"  or  "worm-knots,"  which  are  not 
nnfrequently  found  in  the  lungs  of  sheep,  and  rabbits  and  oxen.  The  parasites  which 
form  these  "worm-knots"  are  said  to  belong  to  the  strongylida; ;  but  some  species  of  Jilaria 
also  form  "worm-knots,"  In  this  case,  although  the  adult  parasites  appeared  to  be 
encapsuled,  it  is  important  to  remember  that  the  embryos  which  had  become  free  had, 
in  some  cases,  gained  access  to  the  blood-vessels,  and  it  is  not  too  much  to  imagine  that 
numbers  of  them  were  circulating  in  the  blood-stream.  Important  questions  present 
themselves  for  consideration  in  this  connection,  especially  the  question  of  the  probability 
of  human  infection  from  eating  the  under-cooked  meat  of  the  animals  so  affected.  The 
complete  life-history  of  the  Jilaria  sanrjuinis  hominis  has  not  as  yet,  to  my  knowledge, 
been  satisfactorily  wrought  out. 

The  measurements  of  the  filaria-like  embryos  in  this  case  'do  not  correspond  to  those 
which  Lewis  gives  as  the  average  for  Jilaria  sanguinis  hominlt.  He  gives  the  average 
length  as  7^^  of  an  inch,  and  the  breadth  as  ^^sW  of  an  inch.  But  it  must  be  remembered 
that  his  measurements  were  taken  from  embryos  which  were  alive  and  circulating  in  the 
blood-stream,  whilst  those  which  I  give  were  from  embryos  either  recently  escaped  from 
their  parent  or  actually  present  in  the  uterine  cavity,  and,  therefore,  more  immature. 
Moreover,  my  specimens  were  hardened  in  absolute  alcohol,  which  would  cause  a  certain 
amount  of  shrinking.  As  regards  the  absence  of  the  tubular  sac  surrounding  the  embryos 
in  this  specimen,  too  much  weight  must  not  be  attached  to  that,  because  after  death  the 
fHaria  sanguinis  hominis  may  occupy  the  entire  length  of  the  sac,  and  so  render  it 
invisible,  or  may  be  found  contracted  within  the  sac  so  as  to  leave  the  latter  visible  at 
one  or  both  extremities. 

Without  being  able  to  determine  definitely  the  actual  species  of  parasite  present  in 
this  case,  sufficient  has  been  stated  to  warrant  careful  consideration  as  to  the  treatment 
of  the  flesh  of  animals  affected  with  these  so-called  "  worm-knots"  or  "worm-nests." 

Dr.  Gibson  also  read  a  paper  on  the  subject  at  the  Medical  Conpress  in  Scpteml>er,  1S92.  Sec  the  Trans- 
iwiona  of  the  Third  Seaiaon. 
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See  slides  Dl  and  D2,  stained  with  pioro-carmine. 

As  nodular  parasitic  diseases  are  sometimes  mistaken  for  tuberci 
point  out  that  they  are  met  with  in  various  animals,  and  may  be  f 
the  body,  and  are  often  due  to  migration  of  the  worms  from  the  d 
are  found  in  the  stomach  and  bowels  of  horses,  in  the  lungs  and  hi 
known  to  butchers'  assistants  who  prepare  sausage-skins  as  knotty 
in  consequence,  being  useless,  as  they  easily  tear  from  brittleness. 

I  have  seen  clusters  of  the  worm  nodules  so  excite  the  nutri 
become  the  seat  of  tuberculosis,  and  have  found  the  tubercle  ba< 
such  an  occurrence  is  purely  accidental,  as  it  is  well  known  tb 
become  established  in  the  seat  of  any  injured  tissue  when  the  i 
already  in  a  tuberculosis  condition. 

It  will,  therefore,  be  apparent  that  worm  nest  or  parasitic  worn 
mistaken  for  either  tubercles  or  cancers. 

I  have,  &c., 

EDWD.  S 
Gove 


APPENDIX  No.  3. 

Swine  Diseases. 

Tuberculosis  and  Contagions  Pneumonia. 

Board  of  Health  Offices,  127,  1^ 

Sir,  Sydnej 

I  have  the  honor  to  submit  a  review  of  the  investigations 
the  nature  of  the  disease  in  pigs  known  as  "  pants  "  or  **  heaves." 

In  a  report  dated  25th  May,  1890,  on  a  visit  of  inspection  to  th 
where  I  had  noticed  the  prevalence  of  tuberculosis  in  cattle,  the 
tuted  an  investigation  in  order  to  ascertain  the  prevalence  and  na 
in  that  district,  which  proved,  on  microscopical  examination,  to 
{vide  report  presented  to  Parliament  on  the  9th  October,  1890.)  ] 
disease,  locally  known  as  ''pants"  or  '*heaves,"  which  I  saw  in  the  s 
to  a  slaughtering- place,  and  at  two  butter-factories. 

Post-morteni  examinations  revealed  the  pathogenic  aspects  of 
cases ;  in  others  the  pathology  was  new  and  indetiuite. 

In  order  to  investigate  the  subject,  I  arranged  for  a  supply  of 
were  kept  at  Rodd  Island,  and,  in  conjunction  with  Mons.  Loir, 
were  carried  out  during  the  year  1891. 

We  obtained  at  diflferent  intervals  twelve  diseased  pigs.  The  S] 
noted,  posl-rnortem  examinations  made,  and  inoculations  carried 
pigs  and  seventeen  rabbits. 

On  16th  June,  1891  (3,212),  a  preliminary  report  by  Mons.  I^i 
uncertainty  as  to  the  existence  of  tuberculosis,  and  suggesting  the 
a  specific  bacillus. 

On  5th  December,  1891  (6,712),  being  dissatisfied  with  the  progre 
I  reported  (See  Appendix  A)  on  a  pig  that  had  been  ill  and  u 
month,    the  post-mortem  examination  giving  pathogenic    indicj 
Specimens  of  the  diseased  parts  were  submitted  by  the  Board 
Gibson,  of  Windsor,  for  histological  and  microscopic  examination. 

On  12th  January,  1892  (253),  Dr.  Gibson  reported  this  case  to  b< 
pneumonia,"  and  he  sug&rested  inoculations,  he  not  knowing  that  e 
progress  for  twelve  months. 

On  2nd  April,  1892  (1,675),  I  reported  on  experiments.  Mons 
to  France  about  Christmas,  I  determined  to  inoculate  bovine  tub 
compare  the  results  with  the  disease  *'  pants." 

I  experimented  on  two  healthy  pigs  and  two  guinea-pigs,  in  evc] 
in  proaucing  tuberculosis. 

The  disease  was  confirmed  by  Mr.  W.  Scott,  Veterinary  Surge 
(2,050),  and  by  Dr.  Gibson  (see  his  report,  dated  19tli  April,  1892) 

On  9th  February,   1892,  I  obtamed  specimens  of  disease  lung 
having  the  pathological  lesions  of  tubercle  from  pigs  slaughter^ 
Abattoirs.      These  were  submitted  to  Dr.  Gibson  for  examination 
the  tuberculous  guinea-pigs. 

From  his  report,  dated  29th  March,  1892  (2,330),  he  found  tubei 

During  the  year  1892  I  lost  no  opportunity  of  gaining  informati< 
swine,  making  post-mortem  examinations,  and  collecting  morbid  i 
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localities,  thaa  securing  valuable  material  for  further  ezaminatioDs ;  and,  finally,  this 
year,  the  Board  of  Health  has  secured  the  services  of  Mr.  Charles  J.  Pound,  a  practical 
bacteriological  laboratory  assistant.  He  has  enabled  me  to  confirm  my  original  diagnosis 
of  the  dimse  "  pants, '^  that  it  is  of  a  tuberculous  nature,  and  in  some  cases  identical 
vith  tahercolosis  (coast  cough)  in  cattle,  and  with  phthisis  or  consumption  in  mankind. 

We  have  also  demonstn^ed  that  swine  have  another  lung  disease,  with  all  the 
symptoms  of  "  pants."  This  is  much  more  fatal  than  tuberculosis,  and  may  be  named 
"contagious  pneumonia  of  swine."    It  will  be  found  fully  described  further  on. 

BIr.  Pound  has  demonstrated,  b^  histological  preparations,  tuberculosis  in  eleven  cases, 
and  sacoessfully  stained  the  bacilli  in  seven  of  these. 

Contagious  pneumonia  he  demonstrated  in  four  coses,  and  the  somewhat  intractable 
bacteria  are  well  illustrated  in  each. 

The  pneumonia  specimens  were  obtained  from  different  localities,  namely,  Enfield, 
Birerstone,  and  Jamberoo. 

I  have  found  both  these  diseases  existing  in  the  same  herd,  but  I  have  not  found  the 
two  diseases  in  the  same  pig. 

History  of  ihe  Disecues  and  their  Distribution, 

The  disease  '*  pants  "  has  been  known  to  swine  dealers  for  the  last  thirty  years.  In 
1889 1  found  contagious  pneumonia  at  a  piggery  in  the  Mittagong  district ;  it  was  very 
fatal,  and  post-mortem  examination  revealea  no  tubercles,  but  extensive  consolidation  of 

In  1^  I  saw  both  diseases  at  milk-factories  and  slaughtering-places  on  the  South 
Coast. 

In  1892  the  Bodalla  Company  lost  60  per  cent,  out  of  a  herd  of  222  Bega  pigs  from  the 
"pants"  (contagious  pneumonia).  Wet  weather  and  travelling,  perhaps,  mcreased  the 
mortalily. 

For  Liverpool  Asylum  twenty-five  pigs  were  purchased  in  May,  1892.  Five  days  later, 
contagious  pneumonia  (**  pants")  broke  out;  deaths  occurred  twenty -four  hours  after 
being  taken  ill,  others  lingered  for  a  week  ;  altogether,  seventeen  died,  and  the  rest  were 
kiU^  to  prevent  the  spread  of  infection  to  the  other  pij^eries. 

During  my  inspection  of  the  metropolitan  slaughtermg-places  in  1892,  I  found  a  few 
pigs  affected  with  pants,  on  ten  out  of  twenty-five  slaughtering-places.  The  butchers 
always  viewed  it  as  a  calamity,  and  believed  it  to  be  a  necessary  evil  and  a  loss  incident 
to  the  trade,  quite  beyond  their  control.  They  stated  that  it  was  usually  fatal,  but  a 
few  recovered.  According  to  their  accounts,  the  losses  are  very  variable,  and  imcertain. 
This  is  easily  understood,  now  that  we  know  they  may  have  been  affected  with  tubercu- 
losis, which  is  a  slow-going  chronic  disease,  or  tney  may  have  suffered  from  contagious 
pneumonia,  a  disease  much  more  virulent,  and  speedily  fatal. 

I  found  both  diseases  in  the  large  swine  herds  (where  several  hundreds  of  pigs  are  kept 
together  at  Riverstone  and  at  Enfield  ;  also  in  the  Himter  River  District  at  Aberdeen. 
Contagious  pneumonia  was  introduced  in  April,  1892,  to  the  extensive  piggeries  there, 
by  a  herd  of  two  hundred  and  forty  pigs  sent  in  lots  from  Sydney.  The  majority  of 
these  died  in  two  or  three  weeks.  The  disease  spread  to  the  old  stock  of  pigs,  but  was 
less  fatal ;  50  per  cent.  died. 

The  losses  were  so  heavy  that  at  the  Aberdeen  works  pig-farming  has  been  found 
onprofitable,  and  has  been  discontinued. 

In  order  to  allay  unnecessary  alarm  by  this  report  of  disease  in  swine,  I  may  mention 
that  the  inspection  of  pork  at  the  Abattoirs  during  last  year  was  energetically  carried 
out,  with  the  result  that  while  many  pigs  have  been  condemned  as  unfit  for  food,  I 
wish  it  to  be  specially  noted  that  on  comparison  the  percentage  of  diseased  pigs  was  only 
about  half  as  high  as  that  of  cattle  condemned,  out  of  the  total  number  of  animals 
killed  for  food,  as  beef  and  pork. 

Remedial  Measures, 

Now  \hsX  the  pathology  of  ''pants"  is  known,  and  its  virulent  character  understood, 
it  is  not  difficult  to  deal  with. 

If  conta^ous  pneumonia  breaks  out,  kill  every  panting  and  coughing  pig  at  once  ;  the 
first  loss  will  be  the  least,  so  stamp  it  out. 

If  tuberculosis  is  in  the  herd,  treat  every  panting  and  coughing  pig  the  same,  destroy 
them.  A  tuberculosis  pi^  never  completely  recovers  ;  he  is  a  source  of  dangerous  infec- 
tion to  his  fellows ;  the  disease  is  hereditary,  contagious,  and  incurable  ;  he  is  useless  to 
breed,  and  is  condemned  as  pork ;  therefore  there  is  only  one  remedy— stamp  out  the 
disease.  By  keeping  a  few  convalescents  about  the  germs  of  the  disease  are  disseminated, 
and  the  herd  will  never  be  sound.    Bum  or  bury  deeply  the  carcases. 
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Tuberculosis  or  Consumption  in  Pics. 

Pics  are  more  susceptible  to  tuberculosis  than  cattle  ;  it  is  usua 
numbers  of  pigs  are  kept  together ;  it  is  hereditary,  and  spreads  b 
the  expectorations  during  attacks  of  coughing ;  it  is  readily  commur 
and  more  often  assumes  a  chronic  than  an  acute  form,  so  that  it  i 
consumptive  pig  may  continue  coughing  and  panting  for  months,  a 
fat. 

Tuberculosis  is  a  nodular  disease  affecting  the  lungs,  liver,  glands 
it  is  specially  noticeable  by  little  granules,  called  miliary  tubercles 
branes,  in  the  lungs,  and  in  the  lymphatic  glands.  The  miliary 
numerous,  and  often  coalesce,  forming  nodules  and  nodular  masses, 
on  the  capillary  blood  vessels,  so  cut  off  nutrition,  then  caseation 
form.     These,  in  chronic  cases,  become  cheesy,  and  even  calcareous 

In  swine  (also  in  cattle)  we  find  the  glands  of  the  throat  {xarticul 
degeneration,  and  form  tubercular  purulent  abscesses,  full  of  cream 
rarely  escapes  through  the  skin,  in  consequence  of  its  density. 

Symptoms  of  Tuberculosis, 

These  are  subacute  and  intermittent,  a  chronic  cou^h,  that  n 
months,  the  pig  growing  and  feeding  while  the  disease  is  slowly  p 
cough  and  panting  breathing  are  easily  excited  by  exertion.  The 
interfered  with  until  the  disease  is  firmly  established.  Then  they  < 
away,  cough  badly,  have  diarrhoea,  sometimes  paralysis,  and  then  < 

Pathology  of  Tuberculosis, 

The  distribution  and  stage  of  development  of  the  tubercular  depo 
case  examined.  Sometimes  they  are  very  numei-ous,  and  in  others 
be  found  in  one  region  or  organ  only. 

Serous  membrances  lining  the  chest  or  the  abdomen  are  frequent 
and  yellow  miliary  deposits. 

Lungs  are  always  affected,  with  either  recently-developed  mi] 
suppurating  nodules,  or  patches  of  consolidation,  with  points  of  al 
ally  with  pleurisy  and  adJiesion. 

Lymphatic  glands — bronchial,  maxillary,  mesenteric,  &c. — are 
characteristic  irregular  surfaces,  from  projecting  nodules,  in  some  g 
becoming  purulent,  caseous,  or  calcareous. 

Spleen  is  rarelv  much  affected,  only  a  few  scattered  nodulea  bein 

Kidneys. — Tubercular  deposits  are  rarely  seen. 

Liver. — Usually  contains  a. few  scattered  nodules.  These  are  fre 
rare  cases  this  organ  is  extensively  tuberculous. 

Cirrhosis  is  often  seen  in  pigs. 

Intestines. — These  are  sometimes  adherent  from  subacute  perito 
advanced  mesenteric  tubercles.     The  mucous  membrane  is  not  oftei 

Koch^s  bacillus  is  demonstrated  in  swine  tuberculosis,  thus  provj 
the  disease. 

The  pathological  histology  is  described  in  Dr.  Gibson's  report 
1891. 

Contagious  Pneumonia. 

Symptoms. — These  closely  resemble  tuljerculosis,  but  this  diseas 
in  its  process,  and  spreads  through  the  herd.  The  pigs  are  more  i 
ill,  and  die  in  from  two  to  twenty  days  after  taking  the  infection, 
from  60  to  75  per  cent. 

As  the  disease  is  located  in  the  lungs,  the  respiration  is  obstruc 
panting  breathing,  from  which  the  name  **  pants''  has  been  derived 
cough,  fever,  excessive  thirst,  loss  of  appetite,  weakness,  inability 
finally,  paralysis  and  death. 

Pathology, 

The  microsopical  appearance  of  the  lungs  at  first  sight  resem 
culosis ;  the  bronchial  and  other  lymphatic  glands,  especially  thof 
maxillary  region,  are  usually  involved ;  both  pleuritic  and  per 
effusions  accompany  this  disease.  The  lungs  show  extensive  con 
tion.  It  commences  in  the  apices,  spreading  tliroughout  the  sma 
both  lung)  are  usually  affectsd,  aud  in  fatal  cases  it  involves  nea 
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longs.  There  is  more  or  less  congestion  in  the  sounder  parts  ;  the  consolidated  patches 
are  somewhat  nodular,  camified,  and  gelatinous,  the  margins  being  clearly  defined,  but 
with  very  broken  irregular  outlines,  the  camified  parts  being  made  up  of  clusters  of 
solid  lobuli  These  are  mapped  out,  giving  a  typical  appearance ;  in  colour  pale  grayish 
or  yellow  where  caseous,  with  here  and  there  a  few  densely-congested  deep- red  hepatized 
lobules ;  the  inter-lobular  septa  are  distinct  as  gray  lines,  beanng  a  striking  miniature 
resemblance  to  contagious  pleuro-pneumonia  in  cattle. 

There  is  a  granular  appearance  (not  unlike  the  miliary  tubercles) ;  these  are  the  little 
points  of  abs^sses  occurring  in  the  nodules  which  undergo  caseous  d^eneration  com- 
Dftratively  early  in  this  diseasa,  but  the  little  nodules  are  not  diffused  throughout  the 
long  tissue,  as  is  seen  in  the  miliary  stage  of  tuberculosis. 

l%e  affected  parts  are  often,  but  not  always,  pleuritic,  with  reoent  adhesions  to  the 
ribs,  and  some  efifusion  of  fibrinous  Ijonph.  On  section  the  lobules  are  seen  distinctly 
marked  out  by  the  thickened  septa ;  some  are  congested ;  many  are  solid,  with  infiltrated 
lymph ;  others  are  caseous ;  on  looking  closely  minute  vomicse  are  seen,  and  little 
aoecesses  are  plentifuL  On  pressure,  a  mico-purulent  material  exudes,  the  small  bron- 
chial tubes  are  found  obliterated,  the  larger  bronchials  are  congested  and  full  of  frothy 
mncos. 

The  bronchial  glands  are  much  swollen,  sponffv,  and  soft,  from  accumulated  lymph- 
oelU ;  often  unders^oing  caseous  defeneration.  The  surfaces  and  contour  of  these  glands 
are  even  and  free  &om  nodules,  and,  therefore,  unlike  tubercle. 

The  abdominal  organs  and  serous  membranes  are  free  from  granular  or  nodular 
growths. 

Pathological  Hittologym 

By  the  Gram  method,  with  carmine,  and  very  patient  manipulation,  Mr.  Pound  has 
8DC(»eded  in  demonstrating  myriads  of  bacteria,  snaped  like  grains  of  rice,  single,  and 
in  short  chains  and  very  minute  ,  invading  the  lung  tissues,  and  most  numerous  in  the 
early  stages  of  the  disease  processes. 

These  bacteria  are  probably  the  mcUeriesmorbi  of  this  disease,  and  their  presence 
accounts  for  the  army  of  leucocytes  surrounding  the  nodules;  the  bacteria  are  very 
plentiful  in  the  centre  of  the  nodules,  especially  where  they  are  becoming  purulent  (they 
resemble  Fraenkers  pneumo-cocus).  He  also  found  the  pus  organism  streptococcus 
pyogenes,  and  apnarently  also  other  organisms. 

Sections  stainea  show  extensive  areas  of  consolidation,  due  to  excessive  cell  prolifer- 
stion,  accumulations  of  leucocytes,  which  readily  retain  carmine  dve  ;  whereas  tubercle 
hmg,  examined  by  the  same  method,  at  the  same  time,  similar  cells,  stain  faintly,  and 
sre  so  pale  as  to  be  almost  indistinct.  These  cells  are  in  dense  masses,  invading  the 
alreoli,  dilating  them,  and  by  pressure  reducing  the  walls,  which  are  much  atrophied 
tnd  indistinct ;  these  alveolar  walls  are  very  clearly  seen  in  tubercle. 

The  interlobular  septa  are  much  thickened  by  increase  of  fibrous  tissue.  The  lucocytes 
sppear  to  squeeze  the  little  bronchi  out  of  shape,  invade  the  submucous  membrane, 
break  up  and  destroy  the  calumnar  epithelium  and  crowd  into  the  tubes  and  air  vesicles. 

Hosmorrhagic  spots  are  well  seen  on  the  margins  of  the  nodules.  Vomicae  and  minute 
abscesses  are  more  frequent  than  in  tubercle,  and  no  centres  of  calcification  nor  any 
tobercle  bacilli  were  found  in  the  sections  submitted  to  the  Ziehl-Neelsen  method  of 
staininfi;. 

The  lymphatic  glands  presented  only  slieht  changes,  as  cell  proliferation,  and  it  is 
interesting  to  note  that  no  organisms  were  aetected  either  by  the  Gram  or  by  the  Ziebl- 
Keelsen  methods,  whereas  in  the  tubercular  glands  the  tubercle  bacilli  were  clearly 
defined. 

The  conclusion  that  the  disease  is  contagious  is  founded  on  the  history  of  outbreaks 
recorded,  its  rapidity  of  progress,  ^and  large  mortality.  It  will  be  necessary  to  attempt 
the  cultivation  of  the  specific  organisms  and  to  inoculate  subjects  in  order  to  place  the 
matter  beyond  dispute.  This,  I  anticipate,  the  Board  of  Health  will  sanction,  in  order 
to  complete  the  suDJect.     [This  has  since  been  accomplished.] 

As  a  result  of  the  investigations  it  is  satisfactory  to  be  able  to  state  definitely  that 
"pants  in  swine"  is  known  to  be  two  distinct  diseases,  tuberculosis  and  contagious 
pneumonia. 

I  would  suggest  that  this  disease,  '*  contagious  pneumonia  in  swine"  be  added  to  those 
schedules  under  the  Diseases  in  Animals  and  Meat  Acts,  otherwise  difficulty  may  arise 
in  dealing  with  tuberculous  swine  or  pigs  with  "  pants." 

I  have,  &c., 

EDWD.  STANLEY,  F.R.C.V.S. 

£.  Sager,  Esq.,  Secretary,  Board  of  Health.  Government  Veterinarian. 
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Appendix  A. 

Re  Swine  Diseases. 

Sir, 

We  hare  the  honor  of  submitting  this  prelimii 
>  determine  the  nature  of  a  disease  in  swine  known  as  th( 

So  far  as  regards  the  post-morUm  appearances  of  the  pij 
le  same  disease.     By  microscopical  examination  in  a  few 
y  their  staining  reactions,  are  very  similar  to  those  of  tu 

Besides  this  we  nearly  always  find  another  small  bacilu 
ad  cultivation  in  artificial  media,  we  have  not  had  tuben 
ime  bacillus  which  is  easy  to  cultivate. 

A  pig  ill  with  the  disease  and  a  healthy  one  were  at  th 
loch's  tubercnline  0*01  a  o.  each.     They  did  not  show  ai 
ay  symptom  of  illness  whatever  daring  the  thirty  hours 
aantity  injected  in  each  case  being  the  same  as  will  cau 
ith  tuberculosis.  We  hi 

o  the  Secretary,  Board*of  Health. 


Appendix  B. 
Swine  Disease — Experiments  at  Rodi 
Sir,  Department  < 

I  have  the  honor  to  report  that  yesterday  we  k 
ith  the  disease. 

He  was  from  three  to  four  months  old,  in  good  conditio! 
anting  breathing  ;  he  has  been  under  observation  a  mo 
ttle  progress ;  he  fed  well,  and  was  growing. 

PoU-mortem, — Sub-maxillary  lymphatic  glands  much  sv 
le  gland  structure  being  infiltrated  with  pus.     The  lungs, 
ere  camified  and  studded  with  nodules  and  abscesses, 
as  thickly  studded  by  grey,   small,  tubercular-like  no 
lembrane. 

The  intestines  were  healthy,  but  the  mesenteric  glands  t 

The  liver  had  chaiucteristic  gray  patches,  five  or  six  froi 
le  tissue  beneath  being  hard  and  infiltrated  with  bloo< 
ealthy. 

I  send  herewith  specimens  of  the  diseased  parts,  hoping 
tamined  by  a  pathological  histologist. 

I  am  not  at  all  satisfied  with  our  knowledge  of  this  dis 
[.  Loir  thinks  it  is  a  specific  swine  disease,  due  to  a  speci 
itractable  and  uncertam.  Even  inoculation  experiments 
ley  cannot  be  relied  upon. 

The  disease  is  not  very  fatalf^and  many  affected  will  li 
ery  slow  in  progress  when  the  animals  are  cared  for,  but  i 
)oner. 

As  to  its  being  contagious,  there  can  be  no  doubt ;  th 
ifection,  but  this  would  depend  on  local  circumstances. 

We  intend  to  inoculate  some  healthy  swine  with  bovine 
le  two  diseased  cooditions. 

With  morbid  specimens,  sub-maxy,  and  mesenter  glan 
I  lungs. 

he  Secretary,  Board  of  Health. 
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APPENDIX  C. 

>ORT  on  specimens  of  Inng,  liver,  sub-maxillary,  and  mesenteric  glands  from  a  pig 
killed  at  Uodd  Islaad,  4th  December,  1891,  suffering  from  the  disease  known  as  the 
"pants." 

e  specimens  were  all  in  spirit.  They  were  treated  in  the  ordinary  manner,  and  cut 
lier-freezing  microtome. 

Sections  of  Lung  : — The  chang€«  were  of  a  subacute  nature,  and  consisted  in  areas 
mdensed  lun^  tissue,  varying  in  size  from  a  millet  seed,  or  even  smaller,  up  to 
lies  almost  as  large  as  a  small  pea.  The  larger  nodules  were  made  up  of  a  number 
laller  <Mies,  united  together  by  catarrhal  and  a  certain  amonnt  of  interstitial  pneu- 
ia.  Areas  of  commencing  caseation,  surrounded  by  a  small  amount  of  fibrous  tissue, 
scattered  through  the  larger  nodules ;  and  in  soaie  of  the  smaller  nodules  the  same 
ge  was  seen.*  There  were  a  few  giant  cells,  but  these  were,  for  the  most  part,  ill- 
loped. 

hen  the  nodules  were  sub-pleural  the  pleura  was  occasionally  thickened  over  them, 
however,  so  markedly  as  it  usually  is  in  such  cases.  The  smaller  nodules  were 
lently  in  relation  to  one  of  the  smaller  bronchioles  ;  and  one  could  see  in  transverse 
on  the  centre  of  the  nodule  occupied  by  the  bronchiole  filled  with  catarrhal  products, 
surrounded  by  an  area  of  small  round  cells,  outside  which  there  was  frequently  com- 
bing catarrhal  pneumonia.  Others  of  the  miliary  nodules  were  more  directly  in 
ion  to  the  lymphatics  of  the  lung,  and  these  resembled  somewhat  closely  the  ordinary 
Lry  tubercle  in  the  human  lung. 

lere  was  well-marked  bronchitis,  numbers  of  the  bronchi  being  filled  with  pus  cells 
catarrhal  products  which,  in  the  case  of  many  of  the  larger  ones,  became  detached 
Qg  the  processes  of  cutting  and  mounting. 

vend  of  the  pulmonary  vessels  were  congested. 

ctions  were  stained  in  Ziehl-Neelsen's  stain,  and  according  to  the  Ehrlich-Weigert 
lod  for  tubercle  bacilli.  Typical  tubercle  bacilli  were  found,  but  very  few  in  number 
irregularly  scattered.  Many  of  the  miliary  nodules  contained  one  or  more  bacilli, 
e  of  the  larger  nodules  were  found  to  contain  a  few  also  ;  but  very  careful  search  was- 
ired  in  order  to  detect  them. 

bher  stains  were  used  for  the  purpose  of  demonstrating  ordinary  bacilli.  With  the 
ption  of  a  few  micro-cocci,  no  defiijite  micro-organisms  apart  from  the  tubercle  bacilli 
3  discovered. 

be  specimen  is  therefore  one  of  tubercular  broncho-pneumonia. 

Sections  of  submaxillary  gland. — Extensive  calcareous  change,  involving  a  consider- 
portion  of  the  section  of  the  gland.  Very  little  normal  gland  structure  remaining, 
Mace  being  taken  by  fibro-cellular  tissue,  in  which  were  numeroas  giant  cells  often 
nged  in  groups  in  different  parts  of  the  section.  Tubercle  bacilli,  varying  very  much 
Ize,  but  quite  typical,  were  present  throughout  the  section.  As  a  rule  the  bacilli  were 
ited.  In  slide  lib,  for^'arded  herewith,  however,  within  the  circle  of  ink  which  I 
e  marked  very  imperfectly  at  one  ansle  of  the  section,  careful  examination  will  reveal 
rge  colony  of  tubercle  baciUi  arranged  around  a  small  blood  vessel,  and  passing  into 
neighbouring  tissue.     Some  were  m  giant  cells  in  other  parts  of  the  section. 

.  Sections  of  mesenteric  gland, — Changes  very  similar  to  those  affecting  the  submax- 
7  gland,  and  not  requiring  any  separate  description.  Tubercle  bacilli  present  in 
Biderable  numbers. 

Sections  of  liver, — On  examining  with  a  naked  eye,  the  out  surface  of  a  piece  of  liver 
ich  had  been  preserved  in  spirit,  it  was  at  once  OMerved  that  one  portion  differed  very 
nderably  from  the  rest.  It  was  fairly  well  defined  and  seemed  darker  in  colour  and 
re  fibrous  than  the  other  part  of  the  cut  qurface.  Indeed,  it  resembled  a  portion  of  a 
hosed  human  liver  with  several  localised  apparentlv  lobular-haemorrnagic  spots 
eradded.    The  microscopic  appearances  were  of  a  complex  nature. 

t  will  be  convenient  to  describe  the  changes  in  the  diseased  area  under  the  following 
isioos:— 


si  Changes  in  the  fibrous  tissue, — As  is  well  known,  the  lobules  of  the  liver  in  the  c 
:he  pig  are  completely  surrounded  by  fibrous  tissue,  which  is  of  course  more  abundant 
the  so-called  portal  canals  where  it  supports  the  branches  of  the  vena  portte,  hepatic 

*  GKidfloattoD  was  observed  in  one  nodule  in  one  section. 
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bile  ducts.  The  individual  lobules  are  therefore  mo 
1  the  human  liver.  In  this  specimen  there  was  ver^ 
of  the  fibrous  tissue  :  this  increase  being  due  to  a  i 
us  small  bile  ducts  embedded  in  it.  The  increase  wa 
area,  but  was  more  marked  in  some  places  than  in  < 
[)ortal  canals,  but  the  interlobular  fibrous  tissue  as  - 
}d  some  of  the  lobules  as  well  as  surrounded  them, 
,  and  finally  entire  disappearance  of  the  lobule,  its  ] 
r  tissue.  So  far  the  condition  corresponds  to  what  i 
»is  of  the  liver — localised.  But  careful  examinatioi 
s  in  places  the  presence  of  minute  rounded  nodules 
;le  follicles  in  an  early  stage.      These  follicles  w 

it  the  rest  of  the  section  the  fibrous  tissue  was  eitl 
more  cellular  in  places. 

\  the  blood  rc««cfe.— Many  of  the  branches  of  the  vei 
some  of  the  branches  of  the  hepatic  artery  seem< 
tralobular  veins  were  dilated  in  the  affected  area,  ai 
vere  likewise  markedly  dilated,  and  many  of  thei 
liar  veins  were  also  congested.  But  the  most  marl 
^ith  some  of  the  central  lobular  venous  branches  anc 
The  appearances  varied  from  a  small  central  lob 
L  or  without  a  minute  capillary  haemorrhage,  up  to  a 
of  a  lobule  was  occupied  by  a  haemorrhage.  As 
le  central  part  of  the  lobule,  and  was  confined  to  the 
Bwionally,  however,  one  or  two  ad jacent  lobular  ha?ir 
'he  contents  of  the  haemorrhages  differed  in  different 
fibrin  with  very  few  blood  corpuscles ;  others  of 
L  normal  proportions  without  fibrin  filaments ;  and  ( 
I  varying  proportions.  Some  had  become  transform 
delicate  capsule  of  young  fibrous  tissue  into  small  al 
ie  haemorrhages  there  was  observed  an  attempt  at  tl 
le.  The  haemorrhages  varied  in  size  and  number,  ai 
ieye. 

nges  in  the  liver  cells  and  bile  ducts. — In  the  affectec 
issed  and  atrophied  from  pressure  by  the  dilated  cap 
3d  the  liver  cells  were  destroyed  in  the  area  occupi 
bile  ducts  showed  evidence  of  slight  catarrh. 

ble  that  the  hasmorrhagic  changes  above  described  n 
r^  cavernous  angeioma-  of  the  liver,  but  they  do 
uch  we  are  wont  to  associate  with  aneeiomata. 
ted  stage,  are  required  for  examination  before  this  c 
it  is  difficult  to  account  for  their  presence  in  this 
bhat  they  are  due  to  obstruction  of  some  sort,  in  son 

B. 

)acilli  were  found  in  some  of  the  tubercle  follicles  pt 
re  can  be  no  doubt  of  the  tubercular  nature  of  the  < 
7  and  mesenteric  glands  in  this  case.  As  regards  ; 
rest  that  guinea-pigs  be  inoculated  with  large  qua 
t  case,  and  doubtless  they  would  develop  tuberculoi 

th  January,  1892.  J 


Appendix  D. 
Tubercle  in  Sioine, 

mection  with  the  experiment  being  carried  on  at  1 
ort  that  I  purchased,  on  22nd  November,  1891,  thre 
onths  old  ;  they  were  kept  under  observation,  and 
bion  of  perfect  health. 

sinuary  I  secured  some  bovine  tubercle,  crushed  it  ii 
hen  injected  a  large  quantity  of  the  fluid  (about  50  ; 
ad  subcutaneously  the  same  quantity  on  the  thigh  < 
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o.  3  pig  was  kept  as  a  control. 

be  object  of  the  experimeot  was  to  be  able  to  compare  the  pathological  lesions  of 

srimentally  induced  tnbercnlosis  with  the  swine  disease  called  **  pants.'' 

rom  the  date  of  inoculation  until  death,  both  the  pig|8  appeared  to  continue  in  good 

th ;  small  tubercles  formed  at  the  seat  of  inoculation  in  each  case ;  they  did  not 

Base  in  size  after  the  fourtii  week  ;  the  pigs  grew,  and  put  on  flesh  and  fat  quite  as 

ily  as  the  control  pig  (all  three  lived  together). 

lere  was  no  cou^h  or  increased  breathing  or  any  indication  whatever  of  any  sickness. 

a  30th  March,  sixty-two  days  after  inoculation,  they  were  killed. 

36  carcases  were  well  nourished,  and  quite  fat. 

Poat'fnortem. 

lorax,  no  effusion  in  the  cavities,  or  adhesions  ;  both  lungs  were  studded  with  gray 

iry  tubercles,  with  here  and  there  a  yellpw  spot  of  degenerating  tubercle  ;  sub- 

iliary  fflands  were  caseous,  much  enlarged,  and  tuberculous  ;  omentum,  was  normal 

very  fat ;  spleen,  excepting  one  suppurating  nodule,  was  normal ;  kidneys,  quite 

ml ;  liver,   tunic  healthy,   several  small  abscesses  underneath,   like   suppurating 

roles ;  mesentary,   normal ;   large  intestine,   grav  miliary  spots  in  the  mucuous 

ibrane ;  peritoneum,  normal,   no  serosity  in  abdominal  cavity ;  glands,   femoral, 

ric,  submaxUiary,  and  mediastinal  were  invaded  by  caseous  tubercles. 

i  both  pigs  the  lesions  were  very  similar. 

send  sections  of  lunff,  liver,  spleen,  glands,  and  intestine  in^absolute  alcohol  for 

OBCopic  preparations  ii  necessary. 

lere  was  no  camification  of  the  lungs,  or  serosity  in  ^cavities  ;  two  conditions  very 

aently  met  with  in  the  '* pants." 

le  control  pig  was  killed  and  examined  at  the  same  time,  and  would  seem  to  have 

racted  the  aisease  by  cohabitation.    Althoush  only  very  sliehtly  affected,  there  was 

rgement  and  commencing  caseation  of  the  submaxiliary  gland,  one  caseous  nodule  in 

lungs,  one  in  the  liver^  and  one  in  the  spleen ;  in  every  other  part  the  organs  were 

thy. 

Inoculated  at  the  same  time  guinea-pigs  Nos.  31  and  32 ;  both  became  very  tuberculous. 

:imens  of  their  organs  were  sent  to  you  on  3rd  March  in  bottle  marked  Q. 

I  have,  &c, 

KDWD.  STANLEY,  F.R.C.V.S., 

he  Secretary,  Board  of  Health.  Government  Veterinarian. 


Appendix  E. 
Subject : — "  Poet-morUm  examination  on  guinea-pig  at  Rodd  Island.'* 
Sir,  V.  Barracks,  16  March,  1892. 

I  ha/e  the  honor  to  inform  you  that  I  have  this  day  visited  Rodd  Island,  and  made 
>8t-morUin  examination  on  a  guinea-pig,  which  died  on  the  14th  instant, 
he  orffons  were  more  or  less  in  a  state  of  decomposition,  which  prevented  a  satisfactory 
minatiou. 

'he  lungs  were  studded  with  minute  yellow  nodules,  similar  to  those  seen  in  bovine 
ercnloeis,  only  smaller. 

light  subcutaneous  effusion  existed  in  the  seat  of  inocilation,  inside  of  thi^h. 
[one  of  the  other  organs  presented  any  of  the  lesions  peculiar  to  tuberculosis. 

Yours,  &c., 
the  Secretary,  Board  of  Health.  WILIIAM  SCOTT,  M.R.C.  V.S. 


Appendix  F. 


Report  on  specimens  received  from  the  Board  of  Health,  5th  March,  1892. 

1.  Specimen  A. — Lymphatic  gland  from  a  pig  condemned  at  the  Abattoirs  for 
tubercle,  9th  February,  1892. 

^tions  of  the  gland  exhibited  extensive  calcareous  de^neration,  which  caused 
isiderable  damage  to  the  edge  of  the  razor.  Microscopically,  the  greater  part  of  the 
Ad  tissue  was  transformed  into  nodules  of  tubercle,  varying  in  size,  some  of  which  had 
klesced  to  form  larger  nodules.    The  centre  of  most  of  the  nodules  was  calcareous. 
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Liper. 

Slide  3  is  intended  to  be  used  as  a  naked -eye  speoimen.  It  ii  moonted,  nnetained,  in 
Ouada  balvam ;  and  it  will  be  noted  that  there  are  aections  of  two  nodolai  at  one  anffle 
of  the  preparation,  these  nodales  being  about  the  size  of  small  peas.  One  is  empty,  the 
eootentB  having  dropped  out  ;  the  other  contains  a  casceous-looking  material,  which  has 
been  partly  cleared  up  by  the  alcohol  and  oil  of  cloves  used  in  mountina.  The  nodules 
an  bounded  by  a  delicate  fibrous  wall.  Marked  congestion  of  the  ImaiMies  of  the  Ten* 
portn  may  eanly  be  seen. 

MicrosoopicaUy. — ^Apart  from  the  presence  of  the  aboTO-mentioned  nodules,  and  the 
ooageetion  of  branches  of  the  portal  rein,  very  little  of  pathological  importance  was 
obswTod.  The  liver  cells  in  proximity  to  the  nodules  were  oomprwsed  and  atrophied. 
Throofffaout  the  rest  of  ^e  section  they  were  granular  and  somewhat  fatty.  Some  of  tba 
oentnu  hepatic  venules  were  filled  with  blood.  There  was  no  increase  in  the  interlobular 
oonnective  tissue,  nor  any  tubercle  formation  in  the  portal  spaces  in  otiier  parts  of  the 
Motion.  In  thin  sections  the  greater  part  of  the  caseous  contents  of  the  above-moitimied 
eodoks  fiell  out  during  the  prooeeses  of  cutting  and  mounting.  H«re  and  there,  however  | 
small  portions  remain  adherent  to  the  wall  The  wall  ttself  oonsisted  of  fibrous  tissue, 
and  in  some  of  theprepacations  sections  of  bile  ducts  and  hepatio  vessels  were  found  in 
it,  ihowing  that  the  nodules  had  originated  in  the  portal  spaces.  A  few  tubercle  bacilli 
wen  observed  in  the  caseous  parts.  It  seemed  as  if  the  tooercle  bacilli  bad  been  carried 
skmgthe  portal  vem,  and  hiul  set  up  a  inbercnlar  ohan«e  in  the  waUs  of  two  of  its 
bmaofaes,  resulting  in  the  formation  of  two  tubercular  absoeases,  [^ee  slides  4  and  6y 
the  ktter  stained  with  Ziehl-Neeben's  solution  for  toberole  baoillL] 

Spleen. 

In  tike  spleen  there  was  one  caseous  nodule,  similar  in  sise  and  appearance  to 
those  in  the  liver.  One  or  two  small  tubercle  follides  were  scattered  through  the 
section.  The  malpighian  corpuscles  were  prominent,  and  in  several  of  them  granules  of 
golden-yellow  pigment  were  present.  Very  few  tubercle  baailli  could  be  seen.  [See  slide 
i,  from  near  the  margin  of  the  large  oaseoos  nodnle»  stained  with  Ziehl-Neelsen*s 
aohtion.] 

LjfmphcUk  Gkmde, 

There  were  two  setsof  glands,  but  one  description  will  serve  for  both,  as  the  changes  were 
ilmoet  exactly  the  same  m  each.  The  glands  were  highly  tubercular.  The  central  part 
of  several  of  the  tubercular  nodules  was  calcareous.  One  or  two  attempts  at  ''giant 
cell"  formation  were  noted.  Tubercle  bacilli  were  found  chiefly  in  proximity  to  the 
calcareous  portions.  In  some  PfMia  thev  were  fairly  numerous ;  in  others  almost  none 
were  to  be  seen.    ISee  slides  7»  Ziehl-Neelsen  stain,  and  8,  piero-carmine  stain.] 

Large  Inteetme. 

A  few  small  follicular  ulcers  were  observed.  There  were  increased  numbers  of  small 
round  cells  between  lielerkiiline's  crypts,  and  the  ordinary  lymphoid  nodules  present  in 
the  submucous  coat  appeared  more  cellular  than  normal.  I  stained  for  tubercle  bacilli, 
but  failed  to  discover  any.  Slide  9,  stained  with  hsematoxyline,  shows  the  follicular 
small,  cell  proliferation^  and  two  lymphoid  nodules. 

W]nd«>r,  Idth  April,i89e.  JOHN  GIBSON,  M.D. 


Board  of  Health  Office,  127,  Maoquarie*«troet» 

ffir«  Sydney,  15  June,  180SL 

I  have  the  honor  of  submitting  this  summary  of  the  experiments  oanried  on  in 
crder  to  aaoertain  the  nature  of  the  disease  known  as  pants  or  heaves  inswine. 

Several  diseased  pies  were  procured  from  the  ooast  district ;  at  various  times,  six  of 
these  were  killed,  wna  pott-morUm  examination  were  made  by  M.  Loir  and  myself ;  in 
each  case  he  made  oover-glass  preparations  from  the  diseased  parts,  and  carefully  exammed 
tiiem  for  the  bacillus  of  tubercle ;  in  only  two  cases  he  consiaered  he  was  successful,  these 
weie  on  May  30th,  the  other  on  December  4tfa.  Diseased  portions  from  the  last  pig  were 
^eotto  Dr.  Gibson,  and  he  reported  finding  tubercle  baotUi  in  prepared  sections.  \See  hii 
report,  253,  1892.] 
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To  assist  the  investigation  a  total  number  of  nine  ^inea  pi 
inoculated  with  pulp  j|uice,  obtained  by  crushing  pieces  of  1 
in  sterilized  brotn  or  distilled  water,  with  the  result  that  not 
bubercles,  all  of  them  died  very  early,  i.«.,  within  a  very  fe"W 
lepticcemia,  but  too  early  for  tubercles  to  develop. 

M.   Loir  attributed  the  deaths  to  a  special  microbe,  ai 
ippearances  were  serosities  in  large  quantities  in  the  serous 
[Colonies  to  visit  Europe  about  Christmas.     Not  feeling  satisf 
>btained,  I  determined  to  inoculate  two  healthy  pigs  and  tv 
tx>vine  tubercular  virus,  so  as  to  study  and  compare  the  mior 

I  procured  bovine  material ''  perlschut"  from  the  abattoirs 
til  developed  general  tuberculosis  (see  report  1,675/92),  with 
parts  were  furnished  for  Dr.  Gibson's  examination.  His  repc 
lature  of  the  disease.  Tubercles  were  distinctly  developed 
>ther  points  bore  no  resemblance  to  the  diseased  pants. 

Subsequently  a  pig  was  condemned  at  the  abattoirs  witl 
;uberculous  condition.  Pieces  were  pulped  with  distilled  wa 
two  guinea  pigs  and  three  rabbits.  The  rabbits  all  died  th< 
lied  eight  days  latter.  Mr.  Scott,  V.S.t  made  a  post-morten 
tubercular  deposits  in  various  organs.  The  other  guinea  pig 
/ubercnlosis,  and  was  killed  seventy  days  after  inoculation ;  ; 
niberculosis.  I  send  herewith  pieces  of  the  lung  and  gland  f 
IS  these  are  .the  first  and  only  cases  of  producing  tuberculosi 
/ims. 

I  am  of  opinion  that  the  swine  have  two  distinct  diseases - 
jeing  a  specific  form  of  catarrhal  pneumonia,  often  associatec 
irm^  in  this  opinion  bv  the  results  of  the  inoculations,  an 
liscovered  very  minute  bacteria  in  immense  numbers  in  th< 
Lilled  at  Riverstone  suffering  from  pants. 

This  microbe  may  by  cultivation,  &c.,  prove  to  be  Fraenkel 
>e  the  specific  microbe  of  this  disease. 

I  have  no  doubt  tuberculosis  exists  in  swine,  but  up  to  the ; 
>nt  not  less  important. 

The  subject  is  of  great  interest,  and  I  sincerely  hope  that  ai 
tontinue  the  investigation. 

I  have,  &c., 

EDWD.  STAN 

C 
S.  Sager,  Esq.,  Secretary,  Board  of  Health. 


Board  of  Health  Offices,  1 

Sir,  S 

I  have  the  honor  to  report  that  Mr.  Pound  has  com 
ireparation  of  microscopic  specimens,  from  morbid  specimeni 
liflferent  pigs. 

Mr.  Pound  has  been  most  persevering  and  successful,  fine 
tain.  Be  has  prepared  over  a  hundred  specimens,  giving  a  c 
Ato  the  diseases  ;  and  in  ^ve  cases  of  contagious  pneumoni 
rom  Jamberoo — he  has  again  demonstrated,  what  I  think  is 
isease,  in  three  out  of  five  cases ;  the  first  time  we  found  it  j 

In  eleven  cases  he  has  demonstrated  tubercle  histologically, 
\  tubercle  is  found. 

In  no  case  was  he  able  to  find  both  the  organisms  in  the  sao 
Ave  two  distinct  diseases  affecting  the  lungs  and  glands  ( 
mtagious  pneumonia. 
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would  be  interesting  to  try  isolation  and  cultivation  of  the  contagious  pneumonia 
irium  (as  the  experiments  carried  on  by  M.  Loir  failed  to  convey  the  disease  by 
Jation),  in  order  to  demonstrate  the  contagion. 

I  have,  &c., 

EDWD.  STANLEY,  G.V. 
iger,  Esq.,  Secretary,  Board  of  Health. 


CoKTAGious  Pneumonia  in  Swine— Concluding  experiments. 

Board  of  Health  Offices,  127,  Maoquarie-street, 
,  Sydney,  11  July,  1893. 

In  connection  with  my  report  on  this  disease  in  swine,  dated  18th  February  last, 
iin  it  was  stated  that  the  contagious  pneumonia  was  probably  due  to  a  specific 
K>rgaDism,  I  have  now  the  honor  to  report,  that  the  organism  has  been  isolated  from 
mgs  of  diseased  pigs*  and  successfully  cultivated  by  Mr.  Pound,  in  the  Board's 
itory,  and  carried  through  several  generations. 

9  disease  has  been  induceid  experimentally  by  inoculating  healthy  guinea-^igs,  and 
sommon  black-pigs  of  the  Berkshire  breed.  The  pathogenic  results  being  identical 
the  original  disease,  which  has  already  been  described  m  detail  in  my  former  report, 
a  few  animals  have  been  experimented  on,  but  with  such  satisfactory  results  that 
ia/me«  morhi  of  the  disease  is  clearly  demonstrated. 

order  to  explain  briefly  what  has  been  done,  I  have  appended  two  tables  of  experi- 
I,  to  which!  beg  to  refer  jrou.  We  found  that  guinea-pigs  i>08sess  a  considerable 
mity  to  the  invasion  of  this  disease.  Of  the  seventeen  experimented  on,  five  were 
ine,  eight  were  successfully  inoculated,  and  four  died  under  the  operation.  Whereas 
ight  Berkshire  pigs  inoculated,  every  one  took  the  disease,  no  matter  at  what  point 
)body  it  was  intnxluced,  or  what  the  state  of  the  virus,  i.e.,  whether  natural  or 
rated  artificially.  The  fever  in  them  was  very  decided  and  fluctuating,  the  temper- 
ranged  as  high  as  106"  and  107°  (the  normal  being  102*5*").  The  respirations  increased 
ng  from  thirty-five  to  forty-five,  the  normal  being  ten  or  twelve  per  minute.  In  every 
the  pathological  changes  were  located  in  the  thorax,  and  they  were  typical  of 
gious  pneumonia.  In  these  experiments  Kochs'  postulates  as  to  the  microbic  nature 
)  disease  have  been  strictly  ana  completely  earned  out.  The  pigs  lost  flesh  and 
1  to  grow,  although  feeding  well  all  the  time,  and  no  doubt  some  would  have  regained 
lesoence,  although  the  pathological  changes  in  the  disease4  parts  of  the  lung  tissues 
I  prohibit  complete  recovery.  The  slow  progress  of  the  disease  was,  no  doubt,  favoured 
e  liberal  treatment  and  repose  enjoyed  by  the  animals  while  under  observation.  The 
ty  observed  in  epidemics  is,  no  doubt,  increased  by  unfavourable  circumstances,  such 
i  food,  bad  shelter,  and  the  general  ill-usage  to  which  these  animals  are  commonly 
cted.  The  experiments  are  by  no  means  exhaustive.  The  question  as  to  contagion 
subject  to  subject  by  feeding,  or  by  cohabitation,  or  the  susceptibility  or  immunity 
ler  animals  to  the  contagion,  have  yet  to  be  determined.  And  a  disease  similar  to 
B  said  by  German  authorities  to  be  communicable  to  birds,  pigeons,  and  fowls.  In 
Colony  there  are  epidemic  outbreaks  of  disease  in  poultry  where  pigs  are  kept,  the 
e  of  which  is  unknown.  These  are  iuterestins  points  that  must  remain  unsolved 
le  present.  This  disease,  contagious  pneumonia  in  swine,  somewhat  resembles  the 
eineseuche,  or  German  Swine  Plague.  It  is  quite  possible  that  it  is  a  modification 
kt  disease  imported  into  the  Colony  several  years  a^. 

w  that  the  restrictions  which  wisely  prohibited  the  importation  of  swine  from  foreign 
Ties  have  been  removed,  and  the  ports  of  the  colonies  are  thrown  open,  it  is  most 
r  that  other  contagious  swine  diseases  will  be  introduced,  such  as  have  in  the  past 
kre  still  causing  immense  losses  both  in  Europe  and  America.  It  seems,  therefore, 
able  to  have  legislative  power  to  deal  with  outbreaks  of  disease  that  already  exist  or 
may  arise. 

lis  disease,  swine  pneumonia,  has  since  been  scheduled  as  a  disease  under  the  Con- 
»Q8  Diseases  in  Animals  Act. 

r.  Pound's  report  on  his  work  with  the  micro-organism  of  this  disease,  which  he  has 
I  good  enouffh  to  illustrate  with  sketches  of  the  microbes,  and  also  of  the  diseased 
>f  I  append  hereto,  and  I  have  to  thank  him  for  the  great  interest  he  has  taken  in 
WL  this  investigation  to  a  satisfactory  conclusion. 

I  have,  &c., 

EDWD.  STANLEY,  F.ILC.V.S., 

Government  Veterinarian. 
^8^»  Esq.,  Secretary,  Board  of  Health. 
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450  Report  on  the  Admin 

Board  of  Health 
Sir, 

I  have  the  honor  to  submit  to  you  a  re] 
Etiology  of  Contagious  Pneumonia  in  Swine. 

A  pig  on  arrival  from  the  Camden  district  at  on 
found  to  be  suffering  from  the  disease,  and  was  f 
purposes  by  the  Govemm^nt  Veterinarian. 

In  the  morbid  tissues  of  this  animal  I  was  fortu: 
specific  micro-organisms  microscopically,  but  succeet 
artificially  on  various  nutrient  media. 

The  cultivations  were  carried  on  through  several 
to  agar  agar,  then  to  bouillon  and  back  again  to  aga 
able  number  of  tubes,  after  which  followed  a  serii 
Bwine,   carried  out  with    Mr.    Stanley,   in  order 
pathogenic  nature. 

While  these  experiments  were  in  progress  I  took 
the  morphological  and  biological  characters  of  the  oi 

The  disease  was  transmissible  to  guinea  pigs  wh 
obtained  from  the  lung  of  an  infected  pig,  and  the  s 
and  again  cultivated. 

A  cultivation  of  the  tenth  generation  from  a  g 
healthy  swine,  all  of  which  contracted  the  disease. 

From  every  experimental  animal  that  was  killed  O] 
made  inoculations  on  nutrient  gelatine,  asar  agar,  ai 
were  occasionally  contaminated,  I  could  always  obti 
organism  by  the  employment  of  the  plate  culture  m< 

No  matter  where  an  animal  had  been  inoculated, 
thorax,  the  disease  always  became  more  or  less  co; 
ventral  lobes  are  first  attacked,  then  the  inflammat< 
the  principal  lobes. 

The  naked  eye  appearances  of  the  lungs  in  an  act 
drawing.  The  lobules  in  the  ventral  lobe  have 
principal  lobe  has  a  beautiful  mapping  out  appei 
thickening  of  the  interlobular  connective  tissue, 
considerably  in  shade  and  colour,  become  very  distin 
consolidated  and  dark  in  colour  is  seen  surrounded 

In  very  advanced  cases  the  bronchial,  submax 
enlarged,  and  in  one  or  two  cases  were  commencing 

On  cutting  across  the  lunes  in  the  acute  sta^  a 
frothy  matter  exuded  from  the  bronchi,  which  in  a  i 
replaced  by  a  gelatinous  muco-purulent  matter. 

In  microscopic  sections  of  tne  lung  in  the  ear 
bronchioles  greatly  distended  with  inflammatori; 
extravasation  of  blood,  giving  rise  to  hsemorrhagic  u 
alveoli  surrounding  the  blood  vessels,  with  masses  oi 

The  interlobular  connective  tissue  is  greatly  thick 
matter,  which  gives  the  mapping  out  appearance 
examination. 

As  the  disease  advances  the  bronchi  become  en 
epithelium  lining  the  walls,  are  seen  to  be  in  various 
portions  of  the  walls  of  the  bronchi  are  so  broken 
communication  to  the  surrounding  tissues. 

By  making  a  series  of  microscopic  sections  of  co^ 
tissues  in  the  acute  stage,  and  staining  after  Leofflc 
dyes  usually  employed,  it  is  frequently  only  wi 
immersion  lense  that  one  comes  across  even  a  fe\ 
presumably  the  sp«cific  forms,  but,  on  introducing  a 
from  the  aveolar  tissue  into  a  tube  of  agar  agar  or  1 
detected  after  a  few  hours*  incubation  at  35"  centip;n 

The  reason  they  are  so  difficult  to  demonstrate  m 
sparse  distribution  throughout  the  tissues,  is  beca 
glanders,  typhoid  and  chicken  cholera  bacteria.  On 
tissue  and  organisms,  consequently  they  are  almos 
only  very  faintly,  while  the  tissue  cells,  especially  t 
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ronic  forms  of  the  disease  other  organisms  are  frequently  met  with,  viz.,  the 
coccus  pyogenes  aureus.  Streptococcus  pyogenes,  and  other  bacteria  more  or  less 
^enic  nature. 

lite  evident  that  these  septic  organinisms  play  an  important  secondary  part  in 
ise  by  considerably  hastening  its  progress. 

presence  in  the  air,  soil,  and  water  ^  been  frequently  confirmed  by  numerous 
I,  therefore,  whenever  they  gain  access  to  any  suitable  media  they  readily  com- 
grow. 

case  of  contagious  pneumonia  in  swine  certain  tissues  have  been  seriously  im- 
r  the  previous  introduction  of  a  specific  bacterium.  The  general  depression  of 
}f  such  morbid  tissues  render  a  nidus  admirably  suited  to  the  requirements  of 
)genic  organisms.  Having  once  gained  admittance  and  obtained  a  foothold  in 
.1:^1 —  -rovided  with  food  moisture  and  a  perfect  incubating  temperature,  in 
ivourable  for  the  reproduction  of  their  species,  they  immediately  pro- 
ous  effects. 

ultiplication  and  growth,  accompanied  by  the  formation  of  toxic  products, 
bid  changes  in  the  adjacent  tissues  characterised  by  caseation  and 
lecrosed  areas  gradually  increase  in  size  until  they  coalesce  and  form 
ii(;h  may  break  down  and  suppurate,  ultimately  giving  rise  to  pleuritis 
rhich  usually  terminates  in  the  death  of  the  animal, 
lese  necrosed  parts  of  the  lung,  stained  with  alum  carmine  and  Gram's 
k  very  beautiful  and  instructive  specimen  both  for  high  and  low  power 
line  of  demarcation  between  the  hepatized  and  necrosed  parts  are  dis- 
at  by  a  barrier  of  leucocytes,  the  nuclei  of  which  are  stained  a  much 
iher  parts  of  the  section,  while  the  blue  colour  of  the  Gram's  stain  selects 
lisms  which  are  seen  in  extraordinary  laree  numbers  scattered  through- 
ue.  In  cover-glass  preparations  stained  by  the  same  method,  and 
I  immersion  lense,  the  micrococci  are  seen  in  chains  and  groups, 
de  from  these  necrosed  areas  show  only  very  few  of  the  specific 
frequently  none  at  all,  while  the  pyogenic  organisms  are  found  in 
I. 

he  absence  of  pneumo-bacteria  can  only  be  accounted  for  by  their  beinff 
iz.,  their  inability  to  thrive  without  oxygen,  of  which  in  such  morbid 
mly  be  a  very  small  amount.  On  the  other  hand  the  staphylococcus 
coccus  pygenes  are  really  facultative  ai^robic  organisms,  and,  in  conse- 
d  tissues  afford  a  nidus  as  well  adapted  to  their  requirements  as  the 
agar  plate  in  the  laboratory  where  they  have  free  access  to  a  plentiful 

MorpJiology  and  Biology. 
Jig  resemblance  between  the  pneumo-bacteria  in  swine  disease  and  the 
I  cholera,  both  in  the  appearance  on  cultivating  media  and  in  stained 
Lned  under  the  microscope,  although  by  constant  and  careful  observa- 
kble  to  detect  several  minute  differences. 

ily  with  any  of  the  aniline  colours  usually  employed,  but  for  minute 
rbolised  methylene  blue  is  to  be  preferred.  They  do  not  retain  their 
id  by  Gram's  method. 

issues  and  on  various  culture  media  they  are  found  to  vary  very  much 
glass  preparations,  stained  with  Kuhne  s  blue,  they  appear  mostly  as 
ith  parallel  sides  and  distinctly  rounded  ends.  As  a  rule,  the  ex- 
>f  each  individual  rod  are  stained  more  deeply  than  the  central  portion, 
ze  in  different  organisms.  These  clear  spaces  in  some  preparations 
ler  a  moderate  magnifying  power  mieht  be  easily  mistaken  for  spores, 
more  often  twice  as  long  as  broad,  out  occasionally  several  are  seen 
exceeds  ten  times  the  breadth.  These  filamentous  forms  stain  very 
le  colour  is  intense  at  one  end,  and  gradually  disappears  at  the  other 
may  be  uniformly  stained,  but  only  slightly,  or  may  have  a  granular 
ntlines  of  these  larger  or^nisins  arealso  very  irresular,  which  gives  the 
:  involution  forms.  Bemg  aerobic  they  naturally  require  a  plentiful 
should,  however,  this  be  in  any  way  limited,  their  growth  is  corres- 

necessary  to  keep  up  the  vitality,  for  I  find  that  cultures  kept  in  the 
3ral  weeks,  and  allowed  to  become  dry,  could  not  be  resuscitated  on 
B  in  fresh  nutrient  media. 

ral  hanffing  drop  cultivations  under  constant  observation  for  some  time 
ktures,  but  failed  to  recognise  anything  like  endogenous  spore  forma- 
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Beprodnction  takes  place  by  fission  only ;  division  takes 
angles  to  the  longitudinal  axis.  Under  nivoorable  oonditic 
twice  its  normal  length,  then  a  constriction  in  the  middle 
finally  complete  division  whereby  the  two  daughter  cells  be 
however,  this  process  of  cell  division  is  incomplete,  hence 
together  in  the  form  of  short  chains. 

They  are  non-motile,  nothing  beyond  the  Brownian  move 
examined  iu  the  living  condition  suspended  in  drop  of  bouill 

Cultivations  in  vanous  stages  of  growth  are  quite  inodon 
tible  formation  of  gas. 

The  growth  on  10  per  cent,  nutrient  gelatine  at  IS^-^Sf  C4 
forms  a  delicate  white  or  greyish  layer,  but  does  not  cause 
plates  the  colonies  are  first  seen  after  several  days,  as  i 
examined  under  the  microscope  each  colony  has  a  light 
gradually  increases  until  it  attains  the  size  of  a  hemp  see^ 
convex  surface  and  circumscribed  margin.  At  this  stage 
due,  no  doubt,  to  the  nutrient  media  losing  its  moisture  by  ( 

Upon  the  surface  of  2  per  cent,  nutrient  agar  agar  after  twi 
35s  U.  the  erowth  is  ver^  marked,  forming  an  elevated  masf 
spread  far  oeyond  the  line  of  inoculation.     In  bouillon  a 
which  does  not  become  very  dense. 

No  appreciable  growth  takes  place  on  potatoes.  A  pec 
cultures  of  several  da^s'  growth  on  oblique  gelatine  when  exi 
with  a  24  m  m  objective  and  12  oom.  oc  (see  plate  9)  runnii 
needle  track  are  extremely  minute  delicate  stri»,  which  d 
system  in  insects.  This  peculiar  appearance  has  not  been  no 
cholera  bacterium  or  allied  varieties. 

An  interesting  point  to  be  noted  is  the  striking  similarity 
organism  in  contagious  pneumonia  of  swine  and  the  baoteri 
such  diseases  as  swine  fever  in  EnffUkud,  swine  plasue  ii 
schweineseuche  in  Germany,  also  rabbit  septicaemia  and  chic 

Although  the  micro-organisms  in  these  diseases  have  ap 
loffical  characters,  considerable  difiference  of  opinion  exists  t 
who  have  directed  special  attention  in  studying  their  life  his 
varities  of  a  certain  genus,  while  others  are  inclined  to 
identical. 

The  slight  individual  differences  observed  under  the  mi* 
noticed  on  cultivating  media,  may  be  attributed  to  the  pre 
ment  in  different  species  of  animids,  such  as  susceptibility, 
variations  in  temperature. 

In  concluding  this  report,  it  must  be  admitted  that  our  ki 
plete,  but  nevertheless,  enough  has  been  gained  to  enable  us 
tial  factors  which  come  into  play  in  the  production  of  this 
pneumo-bacteria  are  absolutely  necessary  for  the  prod) 
pneumonia  in  swine  there  can  no  lon^r  be  any  doubt,  but  at 
mentioned,  considerable  importance  is  attached  to  the  presen 
bacteria  as  secondary  factors  in  the  more  chronic  forms  of  th 


Edmund  Sager,  Esq.,  Secretary,  Board  of  Health. 
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Practical  Vegetable  Growing. 


Directions  foe  the  Month  of  July. 

8  one  of  the  coldest  months  of  the  year  in  most  parts  of  New  South 
,  and  plant-growth  is  slow.  Opportunity  should  be  taken  to  dig  up 
*ound  that  may  not  be  in  use,  so  that  it  be  exposed  as  much  as 
e  to  the  mellowing  influence  of  frosts.  This  is  a  good  time  to  prepare 
\T  the  spring  vegetables,  so  that  it  may  be  ready  for  early  sowing  and 
ig.    To  attain  success  in  vegetable  growing  it  is  necessary  that  the  soil 

be  thoroughly  well  dug  and  properly  drained.  The  deeper  the  soil  is 
e  better  provided  the  surface  soil  is  kept  on  the  surface  as  much  as 
e.  If  the  soil  of  the  garden  be  not  naturally  rich  it  must  be  well 
ed  with  rotten  farmyard  manure,  that  is,  the  droppings  of  animals 
with  straw  or  vegetable  matter- 
present  article  ends  a  twelvemonth  series  of  directions  for  vegetable 
ig,  but  in  the  future  these  articles  will  be  revised  and  extended  as 
w  possible.  It  is  satisfactory  to  the  writer  to  know  that  they  have 
be  means  of  directing  the  attention  of  many  to  the  important  subject 
lucing  home  vegetables.  It  is  often  pitiable  to  see,  aoout  farms  and 
's  homes,  the  absolute  waste  of  good  land  where,  with  but  little  labour, 
nt  vegetables  can  be  grown  with  but  little  more  work  than  sowing 
»ds.  But  no  attempt  is  made  to  produce  even  a  simple  herb,  and  if 
inaman  does  not  come  round,  the  family  has  to  do  without  a  vegetable. 
.  state  of  things  is  disgraceful  in  a  country  like  this  where  every  child 
attend  school.  It  is  worthy  of  note  that  some  of  the  Public  school 
rs,  to  their  great  credit,  teach  many  of  the  school  children  after  the 
^opk  is  over  how  to  grow  various  kinds  of  plants.  If  this  were  a  general 
!e  an  immense  amount  of  good  would  be  aone  to  the  Colony,  and  it  is 
)  much  to  hope  that  the  Department  of  Public  Instruction  may  see  its 

the  near  future  to  require  all  teachers  to  pass  an  elementary  training 
dculture,  so  as  to  become  qualified  to  teach  the  rudiments,  at  least, 
dening.  It  will  be  a  great  blessing  for  this  country,  when  the 
its  of  agriculture,  as  well  as  of  horticulture,  are  taught  in  the  Public 
3.  For  all  country  schools  this  should  form  one  of  the  most  important 
IS  of  the  curriculum.  And,  doubtless,  the  time  cannot  be  far  distant 
t  will  be  carried  into  effect. 

Tragus, — Preparation  should  be  made  for  planting  this  useful  and 
ome  vegetable.  There  is  no  need  to  plant  until  next  month,  or  even 
10  long  as  the  buds  or  shoots  have  not  started  into  growth.  But  the 
I  should  be  made  ready  without  delay,  and  then  the  planting  can  be 
t  leisure. 

the  ground  at  least  18  inches  deep,  or  better  still  trench  it  2  feet 
inthout  turning  the  surface  soil  to  the  bottom  of  the  trench.  It  may 
ated  out  that  there  is  a  certain  danger  in  trenching  a  small  portion  of 
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;le  seed- and  plant  out  strong  seedlings  to  well  manured 

\  quantity  of  seed  on  well  manured  and  well  drained 
be  seedlings  can  be  weeded  easily  without  treading 
Sow  in  drills  and  cover  the  seed  very  lightly  with  fine 

;tle  seed. 

be  sown  largely  in  rows  from  3  to  4  feet  apart  accord- 

le  variety.  For  the  higher  it  is  likely  to  grow,  the  wider 

be. 

3  seed  in  a  seed  bed.    If  any  strong  seedlings  are  avail- 

nted  out.     The  soil  should  be  well  manured  before 

tie  seed  in  drills  2  feet  apart  and  thin  out  the  plants 
about  I  foot  from  plant  to  plant. 

a  little  seed  in  drills 

be  sown  in  the  warm  climates,  but  protect  at  night. 

;le  seed  in  drills. 
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Orcljard  Notes  for . 


Ik  a  well  cared  for  orchard  July  should  be  a  bus; 
Cumberland  orchards,  as  there  is  the  pruning  < 
attend  to.  The  planting  out  of  new  trees  where  oh 
taken  out  and  the  setting  out  of  new  orchards  in  i 
curing,  and  storing  of  the  balance  of  the  main 
gathering,  packing,  and  selling  of  a  large  part  of 
orange-trees  should  always  be  well  lightened  durii 
August  the  fruit  often  commences  falling — every  ent 
^lace  the  orange  crop  on  the  market  in  a  satisf  actor 
tor  the  relief  of  our  local  markets  by  a  judicious  expo] 
This  can  only  be  accomplished  by  the  fruit-growers 
ing  centrally-located  packing  houses  which  will  tur 
goods  that  can  be  depended  upon,  and  will  export  m 
for  the  foreign  market.  The  present  method  of  i; 
due  regard  to  the  grade,  packing,  and  cases  suitab 
is  the  greatest  mistake  possible,  as  besides  usual 
exporters  it  gives  our  fruit  a  bad  reputation  which  c 
maintenance  of  a  standard  grade  under  distinctive 

The  cultivation  of  the  orchard  during  the  mc 
ploughing,  and  if  there  is  any  slack  time  drains  may 
and  all  surface  drains  should  be  well  attended  to. 
trees  always  obtain  yearlings — trim  the  roots  caref 
deep — always  prune  back  hard  at  planting  if  yo 
grown  tree,  and  do  not  head  too  high,  cutting  bad 
general  rule  to  go  by.  Never  place  any  manure  i 
when  planting.  Where  apple-trees  are  badly  affect 
should  be  well  sprayed  two  or  three  times  during 
and  soda  wash,  using  a  Nixon  nozzle  and  applying  tl 
possible — ^winter  sprays  to  destroy  scale  insects,  red 
trees  can  be  applied  any  time  during  the  month. 
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How  TO  SAVE  Bananas  from  Flying  Foxes. 

The  following  interesting  note  has  been  forwarded  to  us  bj  C.  Hedle^ 
F.L.S.:— 

A  former  neighbour  of  mine  on  a  Queensland  selection  grew  bananas  of 
quality  and  quantity  that  raised  his  society  in  the  estimation  of  us  all.  H 
selection  was  the  most  popular  place  in  the  district,  for  a  time.  It  wf 
nerer  any  trouble  to  ride  oyer  with  his  mail,  to  lend  him  a  novel  or  tell  tli 
lat^t  yam,  for  a  while. 

His  garden  was  a  bit  of  hill  scrub  land,  red  stony  soil,  formerly  a  jungl 
of  palm  and  pine,  and  it  grew  bananas  to  perfection.  A  few  years  befoi 
he  had  brought  carefully  in  his  portmanteau  from  Brisbane  the  fin 
Cavendish  sucker  seen  in  the  district.  It  throve,  and  each  fresh  sucker  thj 
it  threw  off  was  planted  out.  The  first  bunch  that  ripened  was  divided  wit 
great  ceremony,  but  soon  bananas  became  so  plentiful  that  everyone  wa 
welcome  to  eat  all  he  could  and  stuff  his  pockets  full  when  he  left.  Thi 
was  when  our  friend  became  such  a  favourite. 

But  as  bananas  continued  to  increase,  production  outgrew  consumptior 
and  more  and  more  were  left  to  waste  in  the  garden.  Then  the  flying  foze 
attracted  by  the  scent,  tasted  the  new  fruit,  approved  of  it,  and  presentl 
deTOured  all  they  could  find.  At  last  even  green  bananas  were  aestroye 
and  the  owner  had  to  gather  his  bunches  unripe  and  hang  them  indoors  t 
mature. 

So  the  education  of  the  flying  fox  resulted  in  fewer  and  worse  bananai 
which  again  diminished  my  friend's  popularity. 

Xears  afterwards  in  the  interior  of  New  Guinea,  I  learnt  a  trick  to  sav 
bananas  from  flying  foxes.  As  this  simple  plan  of  the  savages  may  well  b 
copied  by  Australian  selectors,  I  have  sketched  a  banana  plant  muffled  i 
Papuan  fashion  and  add  the  description  from  my  note  book. 

A  banana  leaf  torn  in  half  down  the  centre  is  wrapped  round  the  lowes 
"  hand"  of  the  bunch  left  hanging  on  the  bough,  the  leaf  midrib  being  tie 
round  the  stalk  of  the  bunch;  another  half  leaf  is  wrapped  round  tli 
"  hand"  next  above,  leaving  enough  margin  to  lap  well  over  beneath,  and  s 
on  till  the  bunch  be  covert  hand  above  hand.  The  whole  then  looks  some 
thing  like  a  huge  unstripped  maize  cob.  This  shelter  the  flying  foxes  ai 
onablo  to  penetrate,  and  the  fruit  ripens  as  well  bandaged  up  as  open. 

TToRMS  IN  Fowls. 

It  would  appear  from  a  letter  recently  received  from  Mr.  G.  M.  McKeowi 
of  the  Gk>yemment  Experimental  Farm  at  Wollongbar,  that  fowls  in  tht 
district  are  suffering  in  considerable  numbers  from  intestinal  worms.  Thrc 
birds  so  affected  were  forwarded  to  the  Department  by  that  gentlemaTi,  an 
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have  been  subjected  to  examication  by  Dr.  Col 
Pathologist,  who  has  made  the  following  report  wl 
order  that  it  may  be  more  fully  circulated,  and  a 
information  it  contains  : — 

KEPORT. 

The  fowls  were  examined  for  internal  parasites,  as  no  o1 
Indicated. 

(I.)  The  first  one  opened  contained  a  single  round  worm  of  \ 
inflexa  (Rud),  located  in  the  small  intestme  ;   and  several 
known  as  Heterakis  papillosa  (Bloch),  located  in  the  two  bl 
intestine.     The  single  worm  {II.  inflexa)  was  about  2}  inches 
( //.  paitiUosa)  were  reddish,  and  about  half-an-inch  long. 

(2.)  The  second  fowl  contained  only  //.  papillosa;  8om< 
present.  Also,  about  a  dozen  tape-worms,  probably  belong 
2)rogloUina  (Da v.) 

(3. )  The  third  fowl  contained  no  parasites. 

It  appears  to  me  that  the  worms  seen  by  Mr.  McKcown,  an 
are  //.  inflexa t  which  is  the  only  species  of  round- worm  or  ] 
far,  been  suspected  of  causing  epizootics.  I  observed  no  sij 
Mr.  McKeown  describes,  and  should  feel  jnreatly  obliged  if  he  ( 
that  would  show  such  perforations.  Such  a  phenonemon,  if  i 
nation,  would  be  a  distinct  addition  to  our  knowledge  of  the  c 

Remedies. 

(a.  )  The  administration  of  pills  made  as  follows,  has  been  ' 
in  cases  of  epizootics  apparently  caused  by  H,  inflexa, 

1.  Take  equal  parts  root  of  Male  Shield-fern,  Tansy,  Sav< 

2.  Make  a  decoction  of  this,  using  10  oz.  to  three  pints  o 

3.  Take  the  liquor  of  the  above  decoction  and  make  it 

administer  them,  forcibly  if  necessary. 

(b.)  I  would  advise  Mr.  McKeown,  however,  that  preveni 
cure,  and  that  my  experience  is  much  in  favour  of  the  i 
follows: — 

1.  Remove  the  fowls  to  new  land  which  has  not  received  d 
they  acquired  the  disease. 

2.  If  that  cannot  be  done,   make  a  whitewasli,  and  spi 

ground  used  by  the  fowls  ;  also,  whitewash  the  house 

3.  The  use  of  sulphate  of  iron  with  the  lime  or  better  st 

advantage.     Use  as  strong  a  solution  of  sulphate  < 
water,  and  sprinkle  it  about. 

4.  The  dedtructi:)n  of  diseased  fowls  by  fire  is  advisable. 


Marketing  the  Choc< 

An  oflScer  of  the  Department  who  raised  a  fine  croj 
Hills  recently  sent  naif  a  case  (containing  thirty- 
with  a  neighbour's  fruit.  The  half -case  realized  * 
received  28.  net.  As  the  choco  is  very  easy  to  grow, 
bear  the  second  year,  and,  at  present,  the  choco  is  p 
the  market,  this  sale  must  be  taken  as  very  satisfac 
no  doubt  that  in  the  future  it  will  prove  very  proi 
the  orchardist.  If  the  soil  is  kept  fairly  loose  the  ] 
soil  with  a  clay  subsoil,  although  a  light,  well  dr 
produce  better  results. 
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Hawkesbury  Agricultural  College. 

[E  Principal  desires  it  to  be  notified  that  there  will  be  a  few  vacancies  f 
lident  students  next  session,  which  commences  on  or  about  the  2drd  Ju 
it,  and  that  those  desirous  of  competing  at  the  coming  prelimina: 
imination  should  make  early  application  to  the  Department  of  Agrici 
■e  for  forms  of  application  and  prospectus. 


Enquiry  into  the  Value  of  Spotted  Gum  for 
Wood-paving. 

E  Minister  for  Mines  and  Agriculture  han  appointed  a  committee  (co 
ing  of  Mr.  T.  S.  Richards,  City  Surveyor ;  Mr.  J.  V.  de  Coque,  Timb 
ipector,  Public  Works  Department ;  and  Mr.  J.  H.  Maiden,  Consultii 
tanist  to  the  Department  of  Agriculture),  to  inquire  into  the  merits 
tted  gum  for  wood-paving.  Any  persons  who  have  evidence  to  offer  to  tl 
imittee  are  retjuested  to  forward  it  to  the  Under  Secretary  as  soon 
renient.  -  Specimens  of  timber  should  be  sent,  when  considered  dcsirab! 
elucidate  evidence. 
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AGRICULTURAL  SOCIETIES 


Society.  Sect 

Dapto  A.  and  H.  Society A.  B.  ( 

Clunea  Agricultural  Society  J.W.I 

Albion  Park  A.  and  H.  Association         T.  Armi 

Kiama  A,  and  H.  Aasociation       J.  Some 

Holt-Sutherland  H.  and  I.  Society  W.  Dob 

WoUongong  A.  and  H.  Association         A.  J.  A 

Berry  A.  and  H.  Society A-  J.  C 

Gosford  A.  H.  and  I.  Association H.  S.  B 

Luddenham  A.  and  H.  Association  K.  Cam 

Manning  River  (Taree)  A.  and  H.  Association  ...  W.  Plu 

Lithgow  A.  and  H.  Society  M.  Ashi 

Shoalhaven  (Nowra)  A.  and  H.  Association       ...  R.  Leec 

Marulan  P.  and  H.  Society  H.  Mor 

Kangaroo  Valley  A.  and  H.  Society        H.  Joyc 

Candelo  A.  and  H.  Association     C.  H.  B 

Tumut  A.  and  P.  Association        W.  H.  ] 

Tenterfield  P.,  A.,  M.,  and  H.  Society J.  Hark 

Port  Macquarie  A.  and  H.  Society  A.  £.  P 

Lismore  A.  and  H.  Society C.  S.  C< 

Berrima  District  (Moss  Vale)   A.,   H.,  and  I. 

Society      ..        ..  J.  Yeo 

Nepean  District  (Penrith)  A.,.H.,  and  I.  Society  R.  Bena 

Robertson  Agricultural  Society     R.  J.  F< 

Uralla  P.  and  A.  Association        J.  D.  L< 

Bega  A.  and  P.  Association  A.  J.  V\ 

Inverell  P.  and  A.  Association      J.  M*Ib 

Picton  Agricultural  Society  6.  Brad 

Cobargo  A.  and  P.  Society J.  Gi-ahi 

Tumberumba  P.  and  A.  Society W.  Wil 

Glen  Innes  P.,  A.,  and  M.  Association J.  Densl 

Goulbum  Agricultural  Society      J.  J^  Re 

Gulgong  Agricultural  Association C.  E.  H 

Armidale  (Combined  Show),  A.  and  P.  Association  W.  H. 

Taralga  A.  and  P.  Association       J.  J.  W 

Royal  Agricultural  Society  (Sydney)       F.  Webi 

Braid  wood  P.  and  A.  Association G.  F.  Ti 

Castle  Hill  A.  and  H.  Association F.  H.  G 

Orange  A.  and  P.  Association       J.  S.  Th 

Walcha  P.  and  A.  Association       H.  Chap 

Lower  Clarence  (Maclean)  Agricultural  Society...  J.  S.  Du 

Camden  A.,  H.,  and  I.  Society     W.  R.  C 

Gundagai  P.  and  A.  Society  W.  E.  I 

Blayney  P.  and  A.  Association      G.  H.  \1 

Gundaroo  P.,  A.,  and  H.  Association     J.  Afflec 

Namoi  (Narrabri)  P.,  A.,  and  H.  Association    ...  J.  Riddl 

Bathurst  A.,  H.,  and  P.  Association        W.  G.  1 

Clarence  (Grafton)  P.  and  A.  Society      T.  Page 


Digitized  by 


Google 


461 


Scdcfy. 
ton  P.  and  A.  Association  

River    (West    Maitland)    A.    and    H. 
ociation 

'.,  A. y  and  H.  Association 

a  P.  and  A.  Association 

Agricoltoral  Society        

(Kempsey)  A.  and  H.  Association 

(Moree)  P.  and  A.  Association 

Hnnter     (Muswellbrook)    A.     and    H. 

ociation         

(fanning  (Wingham)  A.  and  H.  Society... 
',   Thomleigh,    Pennant  Hills,    ftc,  H. 

ociation         

k  P.  and  A.  Association  ^ 

P.  and  A.  Association      

P.  Association        

.  and  A.  Association         

lin  P.  and  A.  Society        

k  ( Jerilderie)  P.  and  A.  Society 

and  A.  Association 

sra  P.  and  A.  Association 

P.,  A.,  and  H.  Association 

n  (Singleton)  Agricidtaral  Association  ... 

P.,  A.,  and  H.  Association  

I  P.  and  A.  Association     

A.  and  P.  Association       

\,  A.,  and  H.  Association 

ibidgee  P.  and  A.  Association  (Wagga)  ... 

Bi  P.,  A.,  and  H.  Association        

P.  and  A.  Association       


Secretary. 

Date. 

R.  Porter  .. 

.  AprU  18,  19. 

W.  C.  Quinton    .. 

.     „      18,19,20. 

G.  H.  Taylor 

.     „      24.25,26. 

W.  B.  Giddes     .. 

.    „      25,26. 

J.  M.  Cox 

-    M      26,27. 

H.  R.  Gray 

.  May  9,  10,  11. 

J.  G.  Cohen 

.     „      9,10. 

Price  Healey 

.     „     16,17. 

J.  J.  Herkes 

.     „     16,17,18. 

H.  Epthorp 

.     „      23,24. 

W.  Newmarch    .. 

.     n      24. 

E.  H.  Prince 

.  June  20,  21. 

F.  C.  Thompson . 

.    „      7,8. 

A.  Roxburgh 

.     .,      13,14. 

H.  J.  Wooldridgc  July  19,  20. 

J.Fulton... 

.     „      24,25. 

F.  W.  Blanche    . 

.     „      26,27. 

J.  F.  WiUans      .. 

.  Aug.  2,  3. 

W.  G.  Dowling  . 

.     „      9,10. 

C.  Poppenhagen . 

.     „      15,10. 

H.  S.  Harwood  . 

.     „      15,16. 

G.  Cousins 

.     „      10,17. 

C.  L.  Blair 

.  Sept.  4,  5. 

S.  Wright... 

.     „      5,  6. 

H.  T.  Davidson  . 

.     ,,      6,6. 

J.  F.  Clifford 

.     „      13,14. 

G.  £.  Mackay     . 

.     „      13,14. 

iecretaries  of  Societies  are  asked  to  forward  dates  of  forthcoming  Shows  as  soon 
led. 


[3  pUtes.] 
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ED     CATAL 


lave  just  received  from  Messrs.  E, 

the  well-known  Seed  Merchants  o 

nster  General  Catalogue  of  about  i, 

sautifuUy  illustrated  throughout. 

and  most  beautiful ;  the  cover  is  tl" 

vay  of  lithographing  that   has   ever 

The  Catalogue  contains   a   mos 

iLE,     Farm,     and     Flower    Seed 

Fruit   Trees,    Manures,  and  I: 

>ages  of  Novelties  which  have  never 

"olonies.      Amongst  them  we  migh 

n  Cow  Pea,  the  Tree  Lucerne,  and 

ire    classed   as    the    three  grandest 

\g    Plants  of  the   World.      Also    s< 

in    the    way    of    Flowers    and   V 

on  of  each   will  be  found  in  the  C 

worth    the    while    of    every   Farm 

r  one,  which  may  be  had  Post  Fi 

E.    HORTON  &  ( 
,  Plant,  and  Bulb  ] 

HAY  St.,  HAYMARKET,  S 


Digitized  by 


Google 


THE 


TURAL  Gazette 


OF 


SOUTH   WALES, 


PUBLISHED  BY 


TMENT  OF  AGRICULTURE. 


)L.  V.      PART  7. 


JULY,  1894, 


Bs  9ttti)orits: 

LKLES  POTTER,  GOVERNMENT  PRINTER. 

1894. 
r  a  Singte  Vnmber,  or  Uh.  per  lim«iii.1 


Digitized  by 


Google 


Digitized  by 


Google 


CONTENTS. 


PAGE. 

Plants J.  H.  Maiden    463 

Tree  (Syncarpia  lauri/olia,  Ten.) 

;tle — (Centaurea  calciirapa^  Linn.)  J.  H.  Maiden     468 

E  Australian  Aborigines      • .  J.  H.  Maiden    470 

. ,         • J.  H.  Maiden     473 

idote    to    Snake-bite  ;    Sydney  grown  Acacia 
t ;  False  Tonquin  Beans. 

lCting    Perfume    from    Flowers    by   the 
and  Maceration  Methods    . .   B.  G.  Hardy    475 

,         .  •        Exchange    479 

F  Beet  Sugar     ••         .,         »•        Compiled    492 
^o,  49  ;  Experiment  Station,  Purdue  University, 

Moth  (Epicrvcis   terebrans)  Destri^ctive    to 
LND  Other  Timber   Trees  in  New  South 

A.S.  Olliff    5'3 

New  South  Wales 516 

[D  Use  of  Artificial  Manures — (continued) 

F.B.Guthrie    519 

ERCiAL  Fertilisers       ••         ..F.  B.Guthrie    522 

tLE  Growing       5^7 

e  month  of  August. 

>R  August 53 ^ 

533 

lonia  in  Potato  Growing;  Pyrethrum;  Improved 
Caramel  for  Colouring  Rum. 


Digitized  by 


Google 


NOTICE  OF  COPYRl 

s  hereby  notified  tliat  from  and 
:  all  matter  contained  in  the  > 
;  South  Wales  is  protected  by 
desirous   of  republishing   ai 
re  apply  for  permission  before 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


>l.  r,  Part  7.  JULY. 


Useful  Australian  Plants. 


By  J.  H.  MAIDEN, 
Consulting  Botanist. 


No.  12. — ^The  Turpentine-tree* 

(^Si/nearpia  laurifolia,  Ten.) 

hriginal  Names, — The  tree  was  called  Booreeat  by  the  Ulawarra  blacks, 
a  Murra  bj  those  of  the  TJlladuUa  district  (Forester  Allan),  and  Killa 
ra  by  the  Brisbane  "Water  blacks,  according  to  the  late  Sir  William 
ipthur. 

ifanical  Name, — Sj/nearpia,  indirectly  from  two  Greek  words,  sun, 
her,  and  karpos,  a  fruit,  in  allusion  to  the  heads  of  fruits  which  have 

calyces  joined  or  grown  together  (connate).     This  may  be  readily  seen 

the  figure. 

ere  are  two  other  species  of  Synearpia^mz, : — S,  leptopetala^  very  closely 
I  to  S,  laurifolia,  which  is  found  in  Northern  New  South  Wales  and 
insland,  and  sometimes  goes  under  the  name  of  "  Brush  Turpentine," 
Myrtle."  The  other  species  is  S,  Millii,  called,  like  the  other  two, 
rpentine,"  but  also  "  Peebeen,"  which  is  the  aboriginal  name  at  Eraser's 
id  (oft  the  Queensland  coast)  where  it  is  found. 

nonym, — Metrosideros  glomulifera,  Sm.  Metrosideros,  from  two  Greek 
8,  mefra,  the  heart  of  a  tree,  and  sideros,  iron,  in  allusion  to  the 
less  of  the  timber.  Olomulifera,  from  glomulua  (Latin),  a  little  round 
,  in  alliision  to  the  flowers  and  fruit-heads. 

le  genera  Syncarpia  and  Metrosideros  are  so  very  closely  allied  that  some 
lists  unite  them.  Baron  von  Mueller  does.  I  have  followed  the  Flora 
raliensis  and  Genera  Flantarum,  in  both  which  works  Syncarpia  and 
osideros  are  kept  as  separate  genera,  though  their  affinity  is  noted.  This 
ay  of  explanation  that  Metrosideros  for  our  Turpentine  is  not  wrong  ; 
Be  is  a  matter  of  opinion.  It  is  also  to  be  borne  in  mind  that  the  name 
arpia  for  our  Turpentine  is  so  very  generally  used  that  it  would  seem  a 
noii^to  disturb  the  usage,  especially  as  it  is  not  incorrect. 

16  use  of  the  genus  Metrosideros  reminds  one  how  largely  that  genus  is 
loped  in  New  Zealand. 

!".  rohusta,  the  "  Northern  Rata,"  is  a  hard,  heavy,  dense  timber,  and, 
our  Turpentine,  destitute  of  figure.  According  to  Kirk,  it  has  been 
i  for  tramway  sleepers  with  good  results,  and  it  is  the  chief  timber  em* 
ed  for  the  arms  of  telegraph  posts.  The  durability  of  this  timber  is 
ed  by  old  specimens  whicn  have  been  lying  in  the  bush  for  uncounted 
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years,  until  they  have  been  overgrown  by  mosseB,  ferns,  and  small  si 
and  even  by  larger  trees,  still  remaining  sound  and  good.  Pretty  muc 
same  can  be  said  of  our  Turpentine. 

M,  liccida,  the  "  Southern  Bata,"  is  a  smaller  tree,  but  still  a  valuabl 
durable  timber. 

M.  tomentosa  is  the  Pohutukawa  of  New  Zealand,  and  a  very  u 
durable  limber.  With  reference  to  Turpentine  and  the  Teredo  questi 
may  be  interesting  to  note  that  Kirk  says  of  the  Pohutukawa,  "  I 
never  seen  logs  seriously  injured  by  the  perforations  of  this  destri 
mollusc."  It,  however,  differs  from  Turpentine  in  affording  excelleni 
wood,  although  difficult  to  split. 

Flowers. — White,  and  in  small  round  balls,  consisting  of  a  numl 
indiTidual  flowers  joined  together  by  their  calyces. 

Fruit, — Hard  and  woody,  and  containing  abundance  of  the  brown, 
like  seed  which  sheds  ns  soon  as  the  fruits  get  dry.  On  the  fruit  are 
seen  globules  of  the  so-called  "  turpentine." 

Leaves. — Somewhat  laurel-like,  as  the  specific  name  denotes.  The  u 
side  of  a  dirty  white,  with  small  black  patches,  caused  by  a  minute  f m 

Exudation, — If  the  tree  be  wounded,  there  exudes  abrowniah  liquid 
If  it  be  desired  to  collect  this  substance  in  quantity,  the  best  way  is  1 
a  tree  and  cut  it  into  logs,  which  may  be  inclined.  The  resin  will  e 
forming  a  ring  between  the  wood  and  the  bark,  and  may  be  scraped  ( 
drained  into  a  suitable  vessel.  It  belongs  to  the  class  of  bodies  kno 
"  oleo-resins."  It  promises  to  be  a  highly  interesting  body,  and  is 
chemically  examined. 

Bark. — The  bark  is  of  a  flaky,  fibrous  character,  and  often  of  consid< 
thickness.  It  is  of  a  brown  colour.  In  large  trees  it  lias  a  furrowed  ap 
ance.  The  bark  of  our  turpentine-tree  does  not  appear  to  be  put  t< 
useful  purpose,  but  the  Hon.  W.  Pettigrew  states  that  the  bark  o 
Peebeen  {S.  Hillii)  is  used  by  the  natives  of  Wide  Bay  (Queenslant 
the  purpose  of  making  canoes. 

Timber. — Valuable  for  posts  in  timber  fences,  as  it  is  strong  and 
durable  underground.  It  is  used  to  a  limited  extent  in  ship-building 
the  Jurors'  Beports,  London  International  Exhibition  of  1862,  it  is  i 
to  be  "  the  best  wood  for  railway-sleepers."  At  the  present  day,  hov 
it  is  never  knowingly  used  for  such  a  purpose,  its  tendency  to  warp  anc 
being  against  it. 

Turpentine  timber  is  not  easy  to  bum,  except  with  a  good  draught 
such  situations  as  pillars,  girders,  <&c.,  in  buildings,  it  usually  only  ( 
and  is  consequently  easily  extinguished — a  very  useful  property  in  buil 
I  was  informed  that,  in  a  very  large  fire  in  Sydney,  surpnse  was  expi 
that  the  building  was  not  gutted,  for,  the  wooden  girders  and  joists 
put  to  a  very  severe  test.  It  was  believed  that  the  girders  were  iror 
and  they  were  so  specified,  but  the  contractor  substituted  turpentine  wi 
anyone  being  any  the  wiser.  This  pious  fraud  was,  however,  the  mea 
minimising  the  destructive  effects  of  the  fire. 

Another  instance  of  the  substitution  of  turpentine  for  ironbark  wa 
so  happy.  In  a  certain  suburb  some  carters  did  a  roaring  trade  in  *' 
bark  '*  firewood  at  a  rate  very  much  below  that  ruling  for  ironbark.  1 
the  wood  began  to  be  used  complaints  were  very  general,  for  it  would 
with  difficulty.    1  found  that  the  wood  was  turpentine,  and  that  these  i 


Digitized  by 


Google 


Useful  Australian  Flanti.  '466 

ing  carters  had  been  clearing  a  turpentine  paddock  about  2  miles  awaj. 
Be  incidents  show  that  ironbark  and  turpentine  bear  some  superficial 
mblance,but  substitution  of  one  for  the  otner  should  be  detected  by  any 
foi  man. 

;  is,  perhaps,  the  best  timber  we  have  for  piles,  Ac,  for  sea- water,  as  it 
•  resistant  to  the  Teredo  and  other  marine  borers.  This  immunity  is 
>ved  to  be  owing  to  the  layer  of  oleo-resin  between  the  bark  and  wood, 
h  is  distasteful  to  animal  organisms,  but  we  have  no  absolute  experi- 
ts  on  this  point.  Turpentine  piles  are  always  driven  ii^ith  the  bark  on, 
hen  stripned  of  their  outer  covering,  they  are  by  no  means  proof  against 
ittacks  ot  marine  and  other  borers. 

pile  was  Exhibited  at  the  Colonial  and  Indian  Exhibition  of  1886,  taken 
I  &  jetty  at  Brisbane  Water,  near  Sydney,  where  it  had  been  fully  exposed 
le  waves  of  the  Pacific  Ocean  for  twelve  years.  It  had  been  entirely 
•ofcected,  yet  on  cutting  it  through  it  was  found  to  be  perfectly  free  from 
Y,  and  from  the  attacks  of  the  Teredo,  I  am  informed  that  piles  of  this 
er  have  been  known  to  remain  sound,  even  for  thirty  years  in  sea-water, 
also  very  durable  in  fresh  water. 

leHon.  W.  Pettigrew,  a  Queensland  timber  merchant,  however,  states : — 
IS  timber  was  said  to  be  capable  of  resisting  the  cobra,  and  thereby  a 
t  value  was  set  on  it  by  the  Government,  yet  when  tested  by  the 
3our.maBter  at  Brisbane,  it  has  been  found  that  such  is  not  the  case,  as 
[mens  on  the  table  will  show."  I  give  this  statement  of  a  gentleman  of 
reputation  in  colonial  timbers  on  the  principle  that,  advocate  as  I  am 
heir  use,  I  always  draw  attention  to  any  defects  I  may  know  them  to 
.  It  is,  however,  so  opposite  to  my  direct  personal  observation  that  I 
;  readers  of  the  Gazette  will  come  forward  with  their  testimony  in 
rd  to  the  durability  of  the  turpentine  in  sea-water, 
is  very  resistant  to  white  ant,  but  it  must  be  remembered  that  no 
er  is  absolutely  white-ant  proof,  as  white  ants,  if  put  to  it,  will  probably 
iny  timber  on  the  face  of  the  globe. 

is  said  to  be  comparatively  soft  and  brittle,  but  perhaps  there  is  some 
stke  in  this,  as  I  have  always  found  it  to  be  as  hard  as  the  average 
aceous  timbers,  and  it  is  not  brittle  when  the  sap-wood  is  removed.  In 
essor  Warren's  work  on  Australian  timbers  there  are  a  number  of  tests 
» the  strength  of  this  timber  to  which  I  desire  to  refer  my  readers, 
ke  many  other  myrtaceous  timbers,  such  as  myrtles,  turpentine  is  very 
Q  to  rend  in  drying.  It  also  warps  when  much  exposed,  unless  seasoned 
unusaal  care ;  this  is  a  drawback  to  its  use  for  uprights  in  buildings. 

ze. — Prom  120  to  180  feet  is  no  uncommon  height  for  this  tree  to 
n.  It  often  measures  20  to  30  feet  in  circumference,  with  great  length 
)le,  but  such  magnificoot  specimens  are,  within  easy  range  of  Sydney, 
Uy  found  in  gullies  difficult  of  access. 

Utribution. — The  return  herewith  gives  valuable  information  concerning 
entine,  and  is  a  guide  to  the  distribution  of  this  timber.  I  may  mention 
it  extends  throughout  the  coast  districts  from  the  Tweed  to  the 
dulla  district,  arriving  at  its  greatest  luxuriance  in  deep  gullies  con- 
ng  good  soil,  in  which  situations  it  is  found  a  considerable  distance 
id  into  the  mountains  and  table-lauds.  The  southernmost  tree  known  at 
ent  is  at  the  head  of  the  Cockwhy  Creek,  between  Ulladulla  and 
nnan's  Bay.  It  is  also  found  in  Queensland.  Its  occurrence  is  usually 
^  of  good  soil 
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TURPENTIXE  Syncarpia  laurifolia). 


NcofF.R 


4da 

78 

172 

173 

201 

203 

207 

209 

211 

219 

1,966 

110 

112 

158 

3,753 

14,537 

196 

201 

202 

642 

13,362 

58 

5,612 

33 

34 

144 

233 

234 

235 

46 

63 

69a 

70 

124 

128 

136 

207a 

216 

217 

5,310 

14,972 

249 

258 

129 

10,616 

101 


County. 


Area  in 
acres. 


Class. 


Size  of 
trees. 


How  distributed. 


Number  of 
trees. 


Over  area. 


Camden ... 


Cook      ... 
CumberlaDd 
Dudley  ... 


Dudley  and 

Kaleigh. 
Durham ... 


Fitzroy  ... 
Gloucester 
Hunter  ... 

Macquarie 


Northumberland 


Rous 

StV  Vincent 

Westmoreland  . 


59 

C 

202 

C 

170 

A 

100 

C 

100 

A 

250 

A 

660 

A 

1,000 

C 

34 

A 

£0 

A 

4,6C0 

A 

5,408 

C 

2.453 

A 

79,680 

C 

16,000 

C 

47,205 

C 

10,000 

C 

22,442 

C 

48,000 

C 

30,043 

C 

3,730 

A 

6,120 

A 

22,000 

A 

21,000 

c 

10,000 

A 

12,262 

A 

280 

C 

610 

A 

3,840 

C 

15,954 

C 

990 

C 

6,393 

c 

33,186 

c 

4,160 

A 

1,280 

c 

440 

A 

66 

A 

9,700 

c 

3,000 

A 

970 

A 

6,150 

c 

16,661  i 

C 

1,280 

c 

500 

A 

49,250 

c 

62,000 

A 

ft.  girth 
9 
8 
6 
7 
8 
6 
6 
A 
6 
6 
6 
5 
6 
8 
7 
8 


6 
6 
6 
6 
6 
6 
6 
6 
6 
G 
12 
7 
6 
G 
6 
6 
6 
6 
6 
6 
G 
6 
7 
9 
G 
G 
7 


12  over 
4 
4 
2 
4 
2 
2 
2 
2 
3 
4 
4 
6 
3 
2 
1 


1  over 


2 

1 
1 
4 
5 
2 
2 
1 
4 
5 
2 
5 
2 
2 
1 
2 
1 
2 
2 
5 
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3 
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3 

)} 
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... 

Fair 

50 

3 

«> 

100 

... 

Good 

100 

... 

Fair 

200 

1) 
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3 

f  1 

20 

..• 

ff 

50 

... 

yy 

1,000 

... 

»* 

5,408 

3 

1) 

600 

,, 

f  y 

20,000 

6 

Good 

2,500 

6 

yy 

3,000 

6 

» 

6 

Fair 

6 

yy 



6 

yy 

10,000 

6 

y» 
yy 
yy 
yy 



6 

yy 

12,262 

... 

Good 

280 

6 

Fair 

610 

^  , 

ty 

600 

6 

Good 

2,000 

6 

yy 

100 

6 

Fair 

1,000 

,  , 

yy 

16,000 

6 

Good 

250 

>•• 

Fair 

400 

6 

Good 

200 

... 

Fair 

20 

^  J 

yy 

4,000 

6 

Good 

300 

... 

ly 

300 

... 

Fair 

3,000 

6 

Good 

6,000 

6 

yt 

800 

6 

»y 

400 

••• 

yt 

5,000 

6 

>i 

1,000 

... 

Fair 

Propagation. — From  peed,  which  is  very  freely  produced.  This  tree  is  c 
of  the  best  indigenous  shade-trees  in  the  Colony.  It  is  gregarious,  and 
noble,  leafy  head  makes  it  an  ideal  tree  undrr  which  to  put  garden  seats, 
to  servo  as  shelter-trees  for  men  or  animals  in  a  paddock,  or  as  specin 
trees,  to  give  a  park-like  appearance  to  land.  It  is  one  of  those  trees  tl 
should  always  be  spared,  in  clearing  operation?,  unless  its  room  is  actua 
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erent  in  appearance  to  the  ordinary  run  of  gum-trees 
f  turpentines  is  often  a  relief  to  the  eye.  My  experi- 
lat  turpentines  have  a  large  number  of  roots  near  the 
jurbed,  readily  kill  the  tree.  I  would  not,  however,  like 
point.  I  have  seen  some  experiments  on  pollarding  the 
3s  were  cut  in  the  month  of  May,  and  have  freely  sent 
siderable  distance  down  the  trunk,  giving  the  tree  quite 
ranee.  "Where  a  tree  is  growing  too  large,  and  it  is 
^lutely  remove  it,  the  experiment  I  have  indicated  might 


group  of  saplings,  showing  the  umbrageous  character  of  the  tree ; 
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The  True  Star  Thi: 

(Centaur ea  calcilrapa^  Li 
One  of  the  Worst  Weeds  in  t 


By  J.  H.  maiden. 


nacular  names, — This  is  the  Star  Thistle,  op  t 
in  England.  It  has  been  sent  to  the  Depart] 
edah  as  the  "  Pink  Chinese  Thistle  "  (to  distin 
Kentrophyllum)  y  but  the  Chinese  would  be  ; 
Bociation  as  an  insult. 

anical  name, — Oentaurea — "With  an  allied  plan 
)  have  cured  the  wound  in  his  foot,  caused  by 
rapa, — ^Tho  name  is  in  allusion  to  the  resembl 
ops^  or  iron-ball,  covered  with  spikes,  form< 
the  horses'  feet  to  lame  them  on  a  field  of  bal 
3  thistle  seems  to  be  execrated  by  everybody.  '. 
are  reputed  to  be  a  nuisance,  apologists  iind 
e  in  them,  but  I  have  never  heard  a  good  w 
3.  It  is  a  vegetable  outlaw,  and  every  man 
be,  if  it  were  not  so  prickly, 
indictment  against  the  Star  Thistle  is  that  it  i 
ible  (fresh  or  as  ensilage),  it  covers  the  grount 
impedes  the  locomotion  of  sheep,  cattle,  an 
berbage  and  grass. 

kve  already  spoken  of  the  Thistle  Acts  of  Victc 
account  of  the  **  Saffron  or  False  Star  Th 
l^azette^  page  298.  Apropos  to  the  South  Aus 
Thistle  *  aimed  at  was  KeniroplivUum^  as  this 
le  article,  but,  curiously  enough,  the  real  i 
apa),  made  its  presence  felt  about  the  time  of 
>,  as  it  was  not  specifically  stated  which  Star  G 
e  taken  to  refer  to  both.  Whenever  I  get  the 
e  of  botanical  names  with  the  view  of  precisioi 
n  which  the  suppression  of  a  botanical  nam 
rer,  I  hope  it  will  not  be  an  encoiiragemenl 
Lclature. 

ular  description, — A  weak-stemmed,  scrawling 
pink  or  purple  thistle-like  flowers.  It  forms  mi 
;han  that  in  diameter.  It  is  not  so  rigid  as  the . 
May  Gazette^  but  still  the  prickly  leaves  and 
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Qidable  to  cause  it  to  be  liandled  yery  carefully.  Its  spreadiDg  habit 
tects  the  main  stem,  so  that  it  is  not  easy  to  get  at  the  root  for  the 
pose  of  destroying  the  plant. 

low  to  get  ridofxL — Being  an  annual,  the  Star  Thistle  should  be  destroyed 
n  just  coming  into  flow«r.  It  can  be  ploughed  in  if  the  pest  is  abundant, 
ears  an  enormous  quantity  of  seeds,  which  are  wafted  about  by  the  wind, 
bat  it  is  of  little  use  to  clear  a  paddock  of  the  weed  if  there  is  plenty  of 
m  your  neighbour's  land.  Eoad  maintenance  men,  whether  in  the 
•loyment  of  the  Government  or  municipalities,  should  be  instructed  to 
ifidly  destroy  this  and  other  weed  pests  found  growing  by  the  road-sides, 
d-sides  are  notoriously  such  propagating  places  for  noxious  weeds  (which 
brought  along  by  travelling  animals,  in  the  first  place)  that  it  is  to  be 
ed  that  officers  in  charge  of  roads  will,  as  a  national  duty,  see  to  the 
irmination  of  the  most  injurious  weeds.  I  know  that  some  roads  officers 
very  strict  in  regard  to  this  matter,  but  others  have  perhaps  hardly  given 
erious  thought.  The  eradication  of  the  worst  weeds  would,  in  most 
ances,  hardly  increase  the  work  of  a  man  to  a  perceptible  degree,  and, 
I  vigilance,  the  work  to  be  done  would  rapidly  diminish. 

Vhere  found. — ^The  Star  Thistle  is  a  native  of  the  countries  in  Europe, 
k  and  Africa  surrounding  the  Mediterranean,  and  also  Qreat  Britain  and 
M  countries  of  middle  and  northern  Europe.  Its  range  is  pretty  well 
i  of  Kentrophyllum.  Now,  however,  it  is  to  be  found  in  probably  every 
itry  in  the  world  except  the  coldest. 

here  are  a  number  of  plants  in  the  vicinity  of  the  cattle  and  sheep  sale- 
Is  at  Homebush.  At  first  I  knew  of  only  one,  which  I  used  to  regularly 
;  for  specimens,  but  since  then  I  have  found  several  in  Homebush  and 
nington.  It  was  probably  brought  to  these  localities  by  sheep,  the  seeds 
ig  stuck  in  their  wool.  Only  a  month  ago  Mr.  Ross  of  Bathurst,  writes 
;  he  has  noticed  it  there  for  the  first  time.  It  has  been  sent  recently  to 
Department  from  Wagga  Wagga,  Qrenfell,  and  Gunnedah.  I  have  seen 
L  other  parts  of  the  Colony,  and  have  received  it  from  additional  localities, 
lerally,  I  have  noticed  it  in  small  patches  at  very  wide  intervals.  It  is  a 
t  insidious  foe,  and  laud  owners  are  recommended  to  make  themselves 
lainted  with  it,  and  to  keep  their  land  clear  of  it. 


fference  to  plaie, — A,  one  of  the  iDdividnal  flowers  of  which  the  /'  head  "  is  compoeed  ; 
"head*'  or  thistle,  in  fruit,  showing  the  formidable  involucral  bracts — hence  the 
panson  to  calthrops ;  c,  D,  two  extreme  forms  of  involucral  bracts ;  e,  seeds. 
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fish-poisons  of  the  Australian  Aborigines. 


By  J.  H.  MAIDEN. 


'iiE  practice  of  throwing  leaves,  bark,  &c.,  into  Btreams  and  pools  for  t 
urpose  of  killing  fish  or  stupefying  them  sufficiently  to  enable  them  to 
aught  is  by  no  means  confined  to  the  aborigines  of  this  continent,  I 
ppears  to  be  practised  by  the  natives  of  many  tropical  and  sub-tropi( 
ountries.  Attention  has  recently  been  drawn  to  the  subject  through  t 
esearches  of  Dr.  GreshofE,  attached  to  the  famous  botanic  garden  at  B 
Bnzorg,  Java,  who  has  been  subjecting  to  chemical  analysis  the  plants  m 
or  fish  capture  by  the  natives  of  that  country.  So  far  as  I  know, 
ystemalic  attempt  has  yet  been  made  to  investigate  the  properties  of  1 
sh  poisons  employed  by  our  aborigines.  As  a  very  general  rule,  the  plai 
mployed  by  them  are  astringents  or  tanning  agents,  the  tannin  contain 
a  which  may  be  the  cause  of  the  temporary  helplessness  of  the  fish,  whi 
enders  them  an  easy  prey.     I  do  not  speak  positively  in  regard  to  this,  i 

am  inclined  to  think  that  the  real  active  agent  is  a  saponin,  to  which  so: 
f  our  Acacia  and  other  barks  owe  the  persistent  bitter  tast^  they  posse 
nd  which  is,  of  course,  very  different  to  astringency.  The  subject  is  c 
rhich  might  well  be  worked  up  by  one  who  desires  to  do  original  work 
onnection  with  the  properties  ot  our  indigenous  plants.  I  should  be  g 
0  receive  additions  to  the  list  of  plants  I  submit  as  having  been  used  by  1 
lacks  for  catching  fish. 

Following  is  (or  used  to  be)  the  method  employed  by  New  South  Wa 
lacks  for  catching  fish  by  throwing  wattle  bark  into  streams  or  water-hol 
n  the  case  of  streams,  stakes  were  placed  across,  and  a  few  wisps  of  wat 
ark  thrown  into  the  water.  In  a  little  while  the  fish  seemed  to  be  into 
ated,  knocked  against  the  stakes,  appeared  bewildered,  and  the  blac 
ostin^  themselves  near  the  stakes,  took  them  out  of  the  water.  T 
bupidity  or  intoxication  only  lasted  for  about  an  hour.  The  fish  caught 
bis  method  are  in  no  way  impaired  as  an  article  of  food. 

The  late  Sir  William  Macarthur  stated  that  the  bark  of  Aeaeia  falec 
Villd.,  a  small  tree  found  in  the  coast  districts,  and  sometimes  known 
Sally  "  or  "  Hickory/'  used  to  be  used  by  the  aborigines  of  the  counties 
)umberland  and  Camden  in  this  Colony  i^r  poisoning  fish.  The  native  na 
3r  it  was  "  Wee-tjellan."  They  also  employed  the  bark  to  make  embro 
ions  for  the  cure  of  cutaneous  diseases. 

Another  "  Hickory  "  or  "Blackwood"  {Acacia  penninervts,  Sieb.),  \ 
sed  by  the  natives  of  southern  New  South  Wales  for  catching  fish.  I  h 
eard  that  both  the  bark  and  the  leaves  were  employed. 

It  is  mentioned  by  Sir  Thomas  Mitchell  that  the  blacks  of  the  intei 
Lade  use  of  the  bark  of  the  "  G-oobang "  {Acacia  salicina^  Lindl.,  t 
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»m),  usually  known  as  "  Cooba,"  or  "Native  Willow,"  for  poisoning  tlie 
in  small  lagoons,  and  Mr.  Hill  says  that  the  natives  of' the  Pitzroj 
»r  (Queensland)  put  it  to  a  like  purpose. 

lie  bark  of  the  Fresh  Water  Maugroye  {Barringfonia  raeemosa^  Gaud.) 
fish  poison  of  the  natives  of  the  Mitchell  River,  Northern  Queensland. 
E.  Palmer  says  the  native  name  for  the  tree  is  "  Yakooro,"  and  that  the 
ks  cut  up  the  bark  into  small  pieces,  hammer  it  Hue  on  a  stone,  and  then 
3  it  in  water.  Barrinjtonia  speciosa^  Linn,  f.,  which  is  also  a  native  of 
en8lanc],does  not  appear  to  be  used  by  Australian  aborigines  as  a  fish- 
)n,  but  the  Pijians  so  employ  it,  according  to^Seemann,  and  they  use  the 
r  portion  of  the  fruit,  and  not  the  bark. 

vreya  ausiralis,  P.v.M.,  is  a  myrtaceous  tree,  and  is  closely  allied  to  the 
preceding  plants.  The  bark  was  used  by  the  aborigines  of  Cleveland 
Queensland,  for  stupefying  fish,  in  fresh  or  salt  water.  I  believe 
rell,  a  shipwrecked  sailor,  is  the  authority  for  this  statement.  Mr.  E. 
ler,  however,  gives  a  little  additional  information  when  he  states  that 
)lacks  on  the  Burdekin  use  the  bark  of  the  stem  to  poison  fish  in  fresh 
r,  and  the  bark  of  the  root  for  salt  water.  There  is  probably  a  sufficient 
)n  for  this  discrimination,  and  it  would  be  well  if  some  local  resident 
d  explain  the  matter. 

the  General  Beporfc  of  the  Sydney  International  Exhibition  of  1879  it 
ited  that  the  aborigines  used  the  pounded  bark  of  Cupania  pseudorhufy 
Uch.,  to  stupefy  fish  in  waterholes.  It  is  a  native  of  the  north  coast 
ict  of  our  Colony,  and  is  also  found  in  Queensland. 

leguminous  shrub  known  to  botanists  as  Derris  uliginosiy  Benth.,  is 

d  in  Queensland  and  Northern  Australia,  and  the  pounded  leaves  are 

ivn  into  water,  for  the  purpose  of  stupefying  fish,  by  the  natives  of 

J  tropical  countries.  No  doubt  this  property  was  found  out  accidentally 

e  first  place  ; — a  broken  bough  fell  into  the  water  and  it  was  noticed 

the  fish  came  to  the  surface.     JDerrta  elliptica,  Benth.,  is  largely  used  in 

in  fishing,  and  appears  to  be  also  a  constituent  of  the  Borneo  arrow- 

m.    Dr.   Greshoff,  of  the  Buitenzorg  Botanic  Garden,  has  examined 

plant.     He  finds  that  it  has  an    exceedingly  poisonous    action  on 

-a  decoction  of  the  roots  being  fatal,  even  when  diluted  with  300,000 

i  of  water.     The  only  active  constituent  isolated  is  a  resinous  substance 

ed  derrid,  which  does  not  contain  nitrogen,  and  is  not  a  glucoside  ;  it 

n_  j-__.i___  •„  -^-  IjqI^  ether,  chloroform,  and  amyl  alcohol,  but  is  very 

ter  and  potash  solution.     On  fusion  with  potash  it 

tcatechnic  acids.    It  occurs  almost  entirely  in  the 

b  has  not  yet  been  obtained  pure.     Its  alcoholic 

icid  reaction  and  a  sharp  aromatic  taste,  causing  a 

he  tongue,  which  remains  for  hours.    A  solution  of 

almost  instantly  fatal  to  fish.     (Ber.  xxiii,  8,537; 

35.) 

w  allusions  to  the  use  by  the  blacks  of  the  all-per- 
ation  for  fish-catching.  The  earliest  I  can  find  is  by 
%ree  JSjppedifions,  ii.,  24),  who  savs,  in  speaking  of 
he  river  contained  sbme  deep  pools,  and  we  expected 
(Sir  Thomas'  black  interpreter)  told  us  that  the 
'  poisoned,  a  process  adopted  by  the  natives  in  dry 
hese  holes  were  full  of  recently-cut  boughs  of  the 
water  was  tinged  black." 
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Speaking  of  tbe  Macks  of  tbe  interior  of  Queeualam 
tbe  small  branches  of  JSucalyptus  mierofheea,  F.y.M 
"Flooded  Box"),  are  cut  up,  and,  with  the  leares, 
seyeral  days  to  sickeu  the  fish ;  it  is  uniyersally  osad  f 
very  likely  that  this  is  the  tree  referred  to  by  Sir  Thoi 

A  kind  of  towel-gourd  {Laffa  a^i!fpHaoa,M.i]ler),  wh( 
Mitchell  is  "  Bun-bun,"  is  used  to  poison  fish  when  gi 
E.  Palmer. 

Mr.  C.  Hedley  has  a  note  in  the  Proc.  Boyal  8oc. 
in  which  he  states  that  a  species  of  Fol^gonum^  i 
Linn.,  was  pointed  out  to  him  as  being  one  of  the 
Curtis  (Queensland)  blacks  use  in  obtaining  fish,  and 
of  it  is  pounded  up  and  thrown  into  a  waterhole,  i1 
fish  to  the  surface  in  a  dying  condition,  without  impai: 
ness  as  food. 

Tephrosia  purpurea^  Pers.,  is  used  in  many  tropi 
purpose  of  stupefying  fish  for  the  sake  of  capturing 
Tephrosia^  whose    native  name  on  the  Cloncurry  i 
Piumer  says  the  aborigines  use  it  to  poison  fish  or  stu] 
plant  is  broken  up  and  placed  in  small  lagoons. 

Such  is  a  brief  list  oi  the  principal  plants  used  by  i 
South  Wales  and  Queensland  for  the  purpose  of  poi 
not  for  a  moment  be  supposed  that  it  includes  even  t 
our  indigenous  poisonous  plants,  scores  of  which  coul 
being  undoubtedly  deleterious  to  fish.  Nevertheless  it 
take  even  the  few  1  have  quoted,  subject  them  to 
thus  decide  to  what  substance  the  efEect  first  noticed 
fish  is  due. 
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Botanical  Notes. 


By  J.  H.  MAIDEN. 


A  Reputed  Antidote  to  Snake-bite. 

H.  J.  Laite,  of  MacksYille,  has  recently  sent  to  the  Department  some 
imens  of  a  small  native  plant  {Lobelia  purpurasceni),  which  is  usually 
id  in  damp  situations,  and  announces  that  the  blacks  of  the  Macleay 
3r  District  use  it  as  a  remedy  in  snake-bite.  He  states  that  the  blacks 
ike  a  decoction  of  the  herb,  and  gire  the  animal  bitten  by  the  snake 
it  3  or  4  fluid  oz.  From  all  I  can  learn  it  is  only  giyen  once.  The 
Qtity  of  herb  is  about  a  handful  gathered  green.'' 

will  quote  from  a  paper  read  by  me  in  May,  1890,  before  the  Linnean 
ety  of  New  South.  "  This  plant  was  sent  to  me  in  July,  1889,  from 
b  Macquarie,  as  a  newly  discorered  antidote  to  snake-bite.  Mr.  Hamlet 
vemment  Analyst,  Sydney)  and  I  have  both  found  the  oily  alkaloid 
eline  in  it.  Dr.  T.  L.  Bancroft  kindly  informs  me  that  this  species 
»in8  the  some  active  properties  as  L.  inflata,  and  might  be  used  as  a 
^titute  for  it.  The  chemical  experiments  are  thus  confirmed  by  the 
riological  ones.  The  North  American  L.  injlala  is  collected  after  the 
[-capsules  have  become  inflated.  It  is  emetic  and  expectorant,  and  \t% 
f  use  is  in  asthma." 

.  correspondent  from  the  Bellinger  writes  a  blood-curdling  yarn  about  a 
k  snake  and  an  iguana  having  a  fight.  Black  snake  bites  iguana — iguana 
ing  unwell  scampers  oft  for  a  mouthful  of  Lobelia  purpurascens^  and 
es  back  to  continue  his  encounter  with  the  snake.  Another  informant 
\  me  that  the  effect  of  the  Lobelia  on  the  iguana  is  to  make  him  vomit 
;he  snake-poison. 

have  had  a  number  of  letters  and  conveTsations,  from  which  I  under- 
id  that  this  belief  in  L,  injlaia  as  an  antidote  to  snake-poison  is  very 
Brally  held  on  the  northern  rivers.  Now  I  want  to  know  what  is  the 
8  for  this  opinion.  Can  anybody  give  me  specific  instances  of  men  or 
nals  who  have  recovered  from  the  bite  of  a  poisonous  snake  after  treat- 
it  with  Lobelia  purpurascens  ? 

he  plant  undouotedly  contains  an  active  principle,  but  will  it  act  in  the 
ction  suggested  ?  Of  course  we  have  to  be  nearly  as  cautious  in  dealing 
1  snake-stories  as  in  dealing  with  snakes  themselves.  I  hope,  therefore, 
readers  will  thoroughly  satisfy  themselves  as  to  the  genuineness  of  any 
ires  "  they  may  refer  to. 

Sidney-grown  Acacia  Pycnantha  Baek. 

8  is  the  Broad  leaf  or  Golden  Wattle  of  South  Australia,  which  is  now 
roughly  acclimatised  in  New  South  Wales,  and  in  years  to  come,  I  see  no 
Bon  why  the  finest  wattle-bark  in  the  southern  hemisphere  should  all  be 
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grown  in  the  sister  Colony.  The  plant  has  attracted  some  attention 
ornamental  plant,  and  flowering  sprays  of  it  have  been  sent  in  for  nam 
Sydney  nurserymen,  and  by  people  in  rarious  parts  of  the  Colony, 
although  it  is  settled  beyond  dispute  that  this  species  will  flourish  he 
knew  nothing  of  the  quality  of  the  Sydney-grown  bark.  I  have  been  c 
menting  with  the  species  in  a  western  suburb,  8  miles  from  Sydney,  an 
a  number  of  barks  from  young  trees,  concerning  which  I  have  data 
time  of  planting,  stripping,  4&c.  Following  is  an  arerage  instance  :- 
planted  m  bamboos,  July,  1891 ;  bamboos  planted  out  in  trenched  g 
15th  September,  1891 ;  soil,  stiflSsh  clay,  never  manured, or  artificially  wa 
stripped  on  20th  January,  1894,  the  tree  having  then  attained  a  hei 
16  feet,  a  diameter  of  trunk  of  4  inches,  and  in  full  growth.  Bark  an 
May,  1894,  with  the  result  of  88*25  per  cent,  of  tannin  (Lowenthall' 
cess  used).  The  liquor  is  of  excellent  quality.  This  from  a  mere  sapl 
only  2^  years  age  from  time  of  sowing  the  seed.  In  practice  no  one 
ever  dream  of  stripping  his  wattles  at  this  early  age,  for,  as  is  well  k 
such  young  plants  are  too  small,  and  the  bark  has  not  attained  its^ma] 
percentage  of  tannin.  My  experiments  show  that  the  tree  loses  none 
economic  value  in  its  new  home,  and  it  is  undoubtedly  one  of  th< 
valuable  introductions  to  those  parts  of  New  South  Wales  in  which  it 
indigenous,  which  have  been  received  in  recent  years. 


False  Tonquin  Beans. 

A  COBRESPONDENT  in  a  northern  mining  town  sends  to  the  Depart n 
nut,  with  a  request  for  the  name,  and  the  statement,  '*  It  has  been  sol 
as  a  Tonquin  nut,  and  represented  by  the  seller  to  destroy  moths,  &c.' 

This  so-called  Tonquin  nut  is  a  seed  of  the  maiden-hair  tree  of  Chii 
Japan,  known  to  botanists  as  Oinkgo  iiloba,  Linn.,  of  which  Salt 
adiantifolia.  Smith,  is  a  synonym.  These  nuts  are  roasted  for  food  \ 
natives  of  the  countries  named.  They  are  without  odour,  but  the  pari 
nut  sent  by  our  correspondent  was  rubbed  with  some  bad  scent  or 
(presumably  to  imitate  a  Tonquin  bean).  The  maiden-hair  tree  see< 
utterly  worthless  for  the  purpose  of  destroying  moths  I 
for  that  matter).     Tonquin  nuts  or  beans  are  very  difE 

I  hope  that  not  many  people  have  been  "  let  in  " 
trader,  but  they  will  have  the  consolation  of  knowing 
have  the  Department  to  apply  to  for  advice  of  this  nati 
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Extracting  Perfume    from  Flowers  by  the 
Enfleurage  and  Maceration  Methods. 


IE  folio  wine  report  has  been  submitted  by  Mr.  B.  G.  Hardy : — 
I  have  the  nonor  to  forward  to  you  my  report  on  the  above  subject. 
I  proceeded  to  Gosford  on  the  19th  of  February  last  for  the  purpose  o 
akmg  a  series  of  experiments  in  the  nursery  of  Messrs.  Fearce  Brothere 
ill  details  of  which  are  hereafter  given. 

First  I  must  state  a  matter  for  considerable  regret,  inasmuch  as  on  m; 
rival  there  the  weather  had  a  promising  appearance  for  a  continuance  o* 
le  weather,  but  immediately  after  I  had  commenced  work  an  unfavourabL 
lange  took  place,  and  heavy  rains  set  in.  This,  unfortunately,  continuec 
ore  or  less  for  thirty-five  days,  with  only  two  exceptions,  and  during  tha 
)riod  over  14  inches  of  rain  fell. 

It  is  hardly  necessary  for  me  to  point  out  how  detrimental  this  would  b< 
the  retention  of  the  perfume  by  the  flowers  until  I  could  work  them,  anc 
almost  every  case,  all  through  the  work,  I  had  to  express  the  water  fron 
e  blooms  before  I  could  lay  them  down,  thereby  losing  a  very  valuabh 
>rtion  of  their  odour. 

Beyond  this,  I  was,  throughout  the  work,  at  very  considerable  disadvantage 
om  insufficient  space  and  the  primitive  nature  of  the  building  placed  at  m^ 
Bposal  for  operating  in,  and  the  irregular  and  curtailed  supply  of  flowers 
Q  the  latter  point,  I  may  explain  that  I  never  commenced  work  on  a  flowe 
ithout  first  inquiring  if  there  would  be  a  sufficient  supply  of  bloom  available 
regular  intervals  to  carry  the  experiment  to  completion,  but  I  frequently 
und,  when  at  actual  work,  that  from  some  cause  or  other  I  could  no 
itain  a  recharge  for  sometimes  nearly  a  week  instead  of  daily,  and  at  othei 
nes  the  bloom  allowed  to  me  totally  ceased  after,  perhaps,  one,  two,  o: 
ree  changes,  in  place  of  at  least  a  dozen  required. 

It  will  thus  be  seen  that  the  whole  of  this  work  has  been  carried  ou 
ider  most  discouraging  circumstances. 

I  feel  called  upon  to  make  these  explanations,  because  much  more  tim< 
3  been  occupied  than  was  anticipated  when  I  undertook  the  work,  and  al8( 
I  account  of  some  of  the  samples  not  being  as  complete  as  I  would  wish 
Bvertheless,  in  every  ease  they  are  satisfactory  in  quality  and  strength,  ai 
r  as  the  opportunity  would  allow,  and  demonstrate  the  facts  that,  undei 
3re  favourable  circumstances,  articles  of  high  quality  may  be  produced  anc 
rried  forward  to  commercial  success. 

Bouvardia  (Eumboldtii). 

This  sample  was  prepared  from  3  lb.  G  oz.  bloom,  4  lb.  prepared  fat,  foui 

anges. 

Up  to  the  present  this  plant  has  not  been  used  by  manufacturing  per 

mers,  but  our  experiment  proves  that  in  this  climate  it  develops  into  x 
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most  useful  source  of  perfume,  which  would  be  quick 
trade  as  a  new  article.  It  is  very  powerful,  yet  del 
possesses  all  the  qualities  requisite  as  a  "  body  "  for  firs 


Tuberose  (Double). 

Prepared  from  5  lb.  13  oz.  bloom,  4  lb;  prepared  fat,  y 

Being  supplied  with  larger  quantities  of  this  flowe 
result  has  been  obtained,  and  I  consider  this  the  finest 
this  series  of  experiments,  not  on  account  of  the  article 
than  the  others,  but  simply  because  I  had  a  more  ample 
work  upon. 

The  perfume  from  this  is  very  pronounced  and  so 
weather  had  been  favourable,  instead  of  such  heavy  and 
sample  I  feel  confident  would  have  been  perfect. 

From  personal  experience  with  the  tuberose,  I  do  i 
that  our  extracts  from  this  plant  could  be  placed  on  the 
sold  at  such  prices  as  would  prove  very  remunerative  to 
its  cultivation  and  manufacture. 


Bose,  White  Assorted. 

Sample  made  from  7  lb.  11  oz.  flowers,  10  lb.  prepi 
changes. 

In  this  sample  the  odour  is  strong  and  very  distinct,  i 
difficulties  attendant  upon  the  ^xcessiye  rain  alluded 
beyond  my  expectations. 

One  gratifying  fact  has  been  demonstrated,  that  by  t 
used,  with  more  or  less  success,  the  majority  of  the  rosi 
this  sample  is  secured  from  the  blooms  of  a  coUectio 
white  and  yeUow. 

Bose^  Assorted  Beds. 

Sample  made  from  8  lb.  1  oz.  flowers,  10  lb.  pi-epa 
changes. 

The  foregoing  remarks  on  the  combinations  of  varietic 
to  the  coloured  roses,  the  majority  of  which  can  j 
combined. 

Considering  the  quality  of  tlie  bloom  available,  so  mi 
the  rains,  this  sample  is  very  fair,  and  compares  iiivoura 
white  class. 

The  manufacturers  could  use  both  these  [samples  to 
the  samples  are  very  good. 

Carnations/  Assorted. 

Prepared  from  2  lb.  12  oz.  bloom,  4  lb.  prepared  fat,  \ 
This  will  bo  another  new  line  of  goods,  and  if  brough 

believe,  prove  acceptable  to  the  trade,  and  rfiow  a  fair  ] 

the  producers. 
-  The  perfume  from  this  is  fragrant,  powerful,  and  lasti 

general  service  as  a  ''fixing"  ingredient  for  making artiolei 
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Phlox,  Peremiial,  AssoitecL 

Prepared  from  1  lb.  3  oz.  flowers,  4  lb.  fat,  with  two  changes. 

In  tois  sample  of  perennial  phlox  we  have  a  verj  peculiar,  distinct,  and 

luable  odour,  hitherto  unknown  to  the  perfumers. 

The  experiment  has  been  very  encouraging  as  far  as  I  have  been  able  to 

Mseed,  but  owing  to  the  unexpected  cessation  of  my  sunplj  of  bloom  I 

re  not  been  able  to  develop  this  in  its  perfection,    tarn,  nowever,  satisfied 

it  we  have  obtained  here,  as  stated,  a  new  fragrance  of  great  service  to 

)  trade.    I  believe  that  high-class  results  will  be  obtainable  in  this  climate 

>m  this  plant. 

SpikeheacL 

Prepared  from  8  oz,  flowers,  8  lb.  fat,  and  just  "enough  bloom  for  one 
er. 

5ere  wo  find  another  line  previously  unknown,  the  odour  of  which  is 
J  delicate,  and  the  utmost  care  and  attention  is  required  in  handling 
I  bloom,  otherwise  the  otto,  which  is  exceedingly  volatile,  escapes.  The 
iple,  although  such  a  small  quantity  of  flowers  was  used,  proves  that  a 
ry  fine  perfume  may  be  secured  that  would  be  valuable  for  high-class 
As. 

Assorted  Flowers. 

!^o.  1,  prepared  from  2  lb.  6  oz.  coloured  flowers,  4t  lb.  fat,  with  five 

Jiges.     No.  2,  prepared  from  2  lb.  12  oz.  white  flowers,  4  lb.  fat,  with  sir 

fliges. 

Jeeing  the  multitude  of  varieties  of  flowers  then  present  in  the  nursery,  it 

ick  me  it  would  be  a  good  opportunity  to  investigate, for  the  benefit  of  small 

wers  and  those  who  would  prefer  to  grow  flowers  in  collections,  to  what 

ent  assortments  of  various  blooms  might  be  combined  and  the  value  of 

ir  products  ascertained.    For  this  purpose  I  selected  flowers  in  such 

obination  as  would  by  their  blendea  odours  be  acceptable  in  a  lady's 

iquet.     The  results  have  proved  very  gratifying,  giving  excellent  samples 

t  would  pass  current  in  the  trade  as  *'  Ess.  Bouquet,**  thus  showing  that 

h  judgment  this  very  popular  perfume  may  be  produced  in  its  purity 

set  from  the  combined  flowers,  instead  of  the  usual  intricate  method  of 

nding  at  present  in  vogue. 

rhere  were  several  other  experiments  tried  on  florists'  flowers,  but  the 

ults  were  not  sufficiently  satisfactory  from  a  commercial  point  to  be 

rthy  of  further  prosecution  or  record. 

?o  sum  up  the  value  of  these  experiments  as  an  industry  and  source  of 

ome,  I  feel  confident  it  could  be  made  the  means  of  hundreds  of  small 

d-owners,  families  of  limited  means,  and  even  semi-invalids  increasing 

sir  incomes  very  considerably. 

Dhe  practical  work  of  extracting  is  not  difficult  to  learn,  and  may  be 

Jcessl'uUy  carried  out  by  any  intelligent  person. 

rhe  cultivation  necessary  in  flower-farming  is  very  simple,  and  after  the 

id  has  once  been  prepared  there  is  no  heavy  labour,  thus  bringing  it  within 

i  class  of  light  industries  very  suitable  for  a  section  of  our  population 

it  would  be  thankful  for  such  means  to  cam  a  livelihood. 

rhe  growers  of  these  flowers  would  have  no  difficulty  in  selling  their 

)p8  of  bloom  as  they  came  forward  should  they  be  produced  in  fair  quan- 

ies,  and  a  company  be  formed  to  carry  on  this  industry. 
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On  the  other  hand,  if  the  growers  prefer  to  work 
eielves,  the  only  point  for  consideration  is  that  th 
first-class  quality,  as  only  good  productions  would  hav 
a  payable  market.  For  such  there  is  j)ractically  an 
the  supply  of  a  pure  article  has  never  been  equal  t< 
Europe  or  America,  and  this  will  account  for  the  large 
perfumes,  which  are  of  an  injurious  tendency,  being 

Beyond  the  ease  with  which  the  usual  perfume  plj 
and  developed  here,  I  would  point  out  that  we  have  a 
which  in  this  favoured  climate  would  come  well  w 
farming,  and  that  are  at  present  quite  outside  the  1 
utilised  for  these  purposes. 

For  instance,  we  have  certain  of  the  florists*,  or  cu 
are  not,  to  our  knowledge,  worked  elsewhere  for  peri 
us,  develop  new  and  unique  odours,  that  would  be 
the  leading  manufacturers  of  the  world.  Again,  we 
haustible  supplies  of  our  native  flora,  about  which  wo 
the  borders,  as  it  were,  leaving  the  inner  depths  co: 
but  what  little  we  do  know  only  excites  our  desire  for 
with  her  odoriferous  wealth. 

As  a  practical  perfumer,  having  had  many  yean 
Europe  and  Australia,  I  would  express  my  opinion  thai 
the  Minister  see  fit  to  continue  tnis  line  of  experime 
that  many  of  our  native  plants  might  profitably  be  b: 
for  perfumery  purposes,  and  give  odours  of  a  special 
manufacturing  new  preparations,  and  without  doubt  t 
new  specialities  in  Australian  perfumes  would  ope 
sale  of  all  our  other  perfume  products. 
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By  B.  M.  LELONG. 


HE  process  of  budding  is  pepformed  during  the  growing  periods  of  tl 
uriouB  kinds  of  trees.  The  peach,  cherrj,  almond,  apricot,  plum,  &c.,  a 
idded  as  soon  as  the  scions,  or  buds,  have  developed  or  matured  in  tl 


Fig.  1. — ^A  The  point  which  should  not  bo  used,  m  the  buds  are  generally  blind.  B  Point  from 
where  the  buds  are  developed,  c  Beyond  this  point  the  buds  are  too  tender,  and  should  not 
be  twed.  d  Indicates  the  scion,  or  buddinor  stick,  to  be  used,  being  between  points  b  and  c. 
B  The  scion,  or  budding  stick,  trimmed  ready  for  budding. 

ring  or  midsummer,  and  if  budded  early  they  can  be  started  the  san 
iBon,  but  if  budded  late  they  have  to  be  left  dormant  through  the  winte 

Ibis  artidt  is  reproclticod  from  the  Annual  Report  for  1801  of  the  Board  of  Horticultu 
of  the  State  of  California. 
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The  apple,  pear,  quince,  &c.,  are  budded  in  the  summer,  and  ha  they  do  i 
grow  as  rapidly  as  the  peach,  almond,  <&c.,  they  are  left  to  lie  dormant 
the  following  spring,  when  they  are  started.  The  orange,  lemon,  Hi 
citron,  &c.,  are  Dudded  all  through  the  summer,  from  early  spring.  1 
best  time,  however,  is  just  as  the  sap  begins  to  rise.  The  buds  at  that  ti 
"  take"  more  readily,  and  the  growth  is  undisturbed  through  the  grow 
period  of  the  tree.  The  fig,  walnut,  chess  nut,  &c.,  are  budded  during 
summer,  and  the  buds  left  to  he  dormant,  to  be  started  in  the  spring.  G 
olive  and  other  evergreen  trees  of  this  kind  are  budded  from  the  time 
sap  begins  to  rise  in  the  spring  until  late  in  the  Call.  If  budded  early,  tl 
are  sts^ed  and  make  good  growth  the  same  season.  If  budded  late,  tl 
must  be  left  to  lie  dormant  till  the  spring  following,  when  they  are  starl 

Budding  the  Feacli. 

The  budding  of  the  peach  is,  perhaps,  the  most  simple.     The  buds  t 
more  readily,  and  less  care  and  practice  are  required  than  in  budding  ot 


Fig.  2. 

trees.  The  first  important  factor  is  the  selection  of  scions,  or  buds, 
illustrations  (Fig.  1)  furnish  a  good  example  of  the  budding  sticks  and 
method  of  preparing  them  for  budding.  The  budding  sticks  or  buds  hai 
been  prepared,  they  are  placed  in  a  box,  and  cov( 
either  with  wet  sacks  or  moss.  In  taking  then 
the  field,  it  is  advisable  to  never  allow  the  sui 
strike  them.  A  small,  shallow  box,  with  a  laye 
wet  moss  at  the  bottom,  on  top  of  which  the  I 
are  placed  and  covered  with  a  wet  burlap  sacl 
much  preferred.  As  the  operator  proceeds,  only 
stick  is  taken  out  and  used  at  a  time. 

The  operation  is  performed  with  a  sharp  ki 
called  "budding-knife."  Fig.  2  represents  a  favor 
style.  There  are  others  that  are  also  very  good,  i 
as  the  IXL,  or  Wostenholm. 

A  vertical  incision  is  made  In  the  bark  of 

young  tree  by  simply  pressing  the  point  of  the  1 

against  the  bark  and  drawing  it  up,  making  a 

from  about  one-quarter  to  one-half  of  an  inch  1 

Then  by  placing  the  knife  transversely,  and  wii 

slight  twist  of  the  hand  from  left  to  right,  the  tr 

Terse  cut  is  made  (Fig.  3).    At  the  same  time 

edges  of  the  bark  become  loosened,  so  as  to  ei 

admit  the  bud;  then  by  pressing  the  bud  it  will  v 

^^'t^e^^^^^Th^^^  ite  way  downwards  in  the  slit  until  it  reaches  a 

ticai  indaion.  -position,  and  the  bark  covers  it  tightly.     The  1 

are  then  tied  firmly  with  good,  soft  cotton  twine, 

left  in  that  position  until  the  time  comes  for  the  strings  to  be  cut,  oi 

buds  started  or  left  to  lie  dormant,  as  will  be  explained  kter  on. 
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The  cattmg  of  the  bud  from  the  stick  becomes  an  important  factor.    Tl 
ad  should  not  contain  too  much  wood,  and  should  not  be  cut  so  thin  th 


FIjT.  4.'-A  The  scion,  or  budding  stick,  showing  how  the  buda  are  cut,  and  the  position  in  which 
the  knife  is  held,    b  c  Pointo  indicating  the  length  to  cut  the  buds. 

Note.— These  illustrations  show  how  the  buds  are  cut  with  the  point  of  the  bud  upwards,  but  they 
may  be  reversed  if  the  operator  so  chooses. 

len  tied  it  is  squeezed  into  nothing.     Per  this  reason  it  is  always  advisab 
use  large  and  plump  buds.     The  stick  is  held  firmlj  with  the  left  hai 

and    the  bud    cut  with  the 

right,  as  shown  in  Fig  4. 
The  bud  is  then  inserted  in 

the  slit  or  incision,  as  shown 

in  Fig.  5.     The  bud  is  then 

tied;  for  this  purpose  good, 

soft  cotton  twine  is  the  best. 

The  work  can  be  done  more 

expeditiously,  and  the  results 

will  always  be  more  satisfac- 
tory than  when  other  materials, 

such  as  cloth  strips,  <&c.,  are 

used.     Many  tie  differently 

from  others.     Some  prefer  to 

commence  the  operation  by 

wrapping  the  twine  below  the 

bud  hrst,  and  wrap  until  the 

top  is  reached.  I  much  prefer 

to  begin  the  wrapping  aboye 

the   bud  and   finish  at   the 

bottom.   It  is  of  great  adyan-         ^_^  ,j^  ^^^^ 

tage,  because  the  bud  will  not     did."B  The  twine  as'^ti^ 

slip  while  being  tied,and  it  is     Jjjj Jlf. tSSiSf*  ''^ 

kept  in  position,  and  instead 

allowing  it  to  slip  or  relax,  driyes  it  down  farther  into  the  slit,  and 

is  way  a  moat  periect  fit  ia  obtained.    The  principal  and  most  importai 


.  5.— A  The  stock,   b  The 
bodhverted. 
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part  of  the  operation  lies  in  tying  the  buds  well,  for  if  they  should 
looselj  the  air  gets  between  the  bud  and  the  inner  bark  of  the  stock, 
the  sap  between  them  to  dry  and  prevent  adhesion. 

If  the  weather  is  f ayourable,  the  strings  can  be  cut  in  fourteen  ds 
case  there  should  be  a  continuance  of  heat  it  is  better  to  leave  thei 
turbed  for  another  week,  because  the  heat  sometimes  causes  the 
open  and  the  buds  to  dry  out.  In  the  summer  young  peach-trees  gr 
rapidly,  and  sometimes  the  strings  will  cut  into  the  bark,  and  in  1 
many  buds  are  lost;  therefore  they  should  not  be  neglected,  and  the 
should  be  cut  at  the  proper  time.  It  is  always  advisable  to  insert  t 
pointing  one  way — in  the  direction  of  the  rows — so  that  in  searcl 
those  that  miss,  in  rebudding,  or  in  cutting  the  strings,  a  person  i 
spend  time  in  searching  to  find  them. 

Starting  Peach  Buds. 

The  most  important  point  after  budding  is  the  starting  of  tl 
When  the  plants  have  been  budded  in  early  spring  (June)  they 


Fig.  7.— A  The^bruBh  left  on  the  stock  to  Induce  the  bud  to  start,  bv  acting  as  suctions — c 
I  up  the  sap.      b  The  stock,      c  Point  where  the  bud  may  be  tied  to  protect  it  from  br 

,  D.  Point  where  the  old  stock  is  to  be  cut  awav,  the  dotted  line  below  it  indicating  ho^ 

the  bud  is  endangered  by  cutting  lower  than  thb  line. 

started,  and  the  buds,  if  properly  attended  to,  will  become  saleal 
by  winter,  known  and  designatea  as  June  buds.    The  starting  of 
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ad  requires  care,  as  the  trees  are  young  and  full  of  vigour,  and  brittle  to 
^rtain  extent.  If  the  tops  of  the  stocks  are  cut  entirely  off,  as  in  startii] 
uds  in  the  spring,  the  shock  to  the  stock  is  too  great,  and  will  stop  tl 
amediate  flow  of  sap,  and  the  tree  will  die.  The  best  way  is  to  bend  tl 
to  over,  and  by  giving  it  a  twist  the  stock  will  crack  about  the  centre  (saj 
Mut  10  or  12  inches  above  the  bud.  This  will  give  the  stock  a  sligl 
lock,  although  so  slight  as  not  to  disturb  the  flow  of  sap,  and  at  the  san 


Fijf.  8w— A  The  stock  trimmod  of  all  grow-th.     b  The  point  where  the  bud  was  Inserted,     c  The 
point  where  the  top  was  cut  o£f  to  start  the  bud.    d  The  bud  started. 

me  induce  the  bud  to  start.    When  the  buds  start  and  have  made  a  grow 
3  to  4  inches,  the  main  stock  is  cut  away  about  8  inches  above  the  bu 

it  should  not  be  cleared  of  all  the  brush,  as  the  stock  may  die  back  ai 

idanger  the  buds.     It  is  always  better  to  allow  a  little  of  the  brush 

;main,  as  shown  in  Pig.  7,  at  a. 
After  the  bud  has  made  a  growth  of  a  foot  or  more  the  stocks  are  clear 

[  all  brush,  and  the  stump  may  then  be  cut  back,  but  it  is  better  to  leave 

Dtiifaii.  r 

With  buds  that  are  let  go  and  lie  dormant,  the  operation  is  somewli 
ifferent,  and  does  not  require  the  attention  given  to  starting  June  bu( 
a  February  the  stocks  are  cut  back  about  from  4  to  6  inches  above  the  bu 
len  all  the  brush  is  cleared  away  and  the  nursery  cultivated.  Nothing  th 
>maius  to  be  done  but  to  wait  for  the  buds  to  start,  and  with  them  there  w 
e  numerous  suckers,  or  shoots,  that  have  to  be  removed  from  time  to  tin 
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These  are  removed  by  hand-pruning,  they  being  very  tei 
touch.  When  the  buds  have  made  a  growth  of  about  a 
take  the  entire  flow  of  sap  from  the  stock,  and  therefore  c 
less  necessary.  The  bnds  may  be  tied  to  the  stock,  so  th 
a  straight  tree ;  but  this  is  seldom  practiced,  and  is  onl^ 
are  not  grown  extensively,  as  the  buds  grow  remarkabl 
nursery. 

Spring  Budding. 

In  this  method  the  tops  of  the  stocks  are  not  removed,  1 
turbed,  so  that  when  they  leaf  out  the  bark  may  slip  easil} 
become  tightened,  so  as  to  prevent  budding  at  this  time, 
generally  leaf  out  early,  and  buds  inserted  at  this  time  gro 
trees  by  fall.  As  soon  as  the  bark  separates  from  the  e 
inserted  in  the  ordinary  way.  Three  weeks  after  the  str 
and  the  tops  cut  back  to  force  the  buds  to  start,  the  same  as 
The  scions  or  buds  are  from  wood  of  the  previous  season' 
gathered  early,  and  kept  with  the  larger  ends  in  moderal 
a  cool  place.  This  prevents  them  from  starting,  and  they 
late  in  the  spring. 

Budding  the  Orange. 

The  best  time  to  bud  the  orange  is  in  March  and  ^pril,  j 
trees  begin  to  show  signs  of  growth.  The  sap  is  then  risi 
at  that  time,  almost  every  bud  will  take,  and  m  less  than  a 
It  is  best  not  to  cut  the  entire  foliage  of  the  stock  when  s 
a  little  should  be  left  to  keep  the  sap  in  the  stock  flowin 
buds  to  start.  Summer  budding  is  performed  in  July  anc 
buds  do  not  then  start  even,  and  as  many  start  so  late  the 
is  quite  tender,  and  the  trees  are  liable  to  be  nipped  by  fro 

The  selection  of  the  buds  is  very  important,  and  only  t 
<;hosen.  When  weak  and  immature  buds  are  inserted  tl 
dormant  in  the  stock  a  year  before  starting.  Buds  to  be  h 
are  put  in  as  late  as  possible,  but  before  the  stocks  begin  tc 
to  prevent  them  from  starting  at  that  season  and  the  bark  gr 

Stages  of  Budding  GitruB  Trees. 

The  different  stages  of  budding  the  orange,  lemon,  lim< 
418  follows : — 


F!ff.9. 
Tbomy  lemon  bod.  Thomlen  onufire  bud. 

The  selection  of  proper  buds  is  a  very  important  factor,  I 
the  kinds  of  scions  or  buds  to  select. 
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JiW#— The  vertical  incisioii  in  the  bark,  and  the  position  in  which  tl 
ife  is  held.    (Fig.  10.) 


ng.  10,  Fig.  IL  Fig.  12. 

^Bcand — The  transrerse  incision.    (Fig.  11.) 

liri— The  opening  of  the  bark  bj  u  uigbt  twist  of  the  liand  from  left  t 

It    (Fig.  12.3 


< 

/ 


Fig.  IS. 


hwrih — Catting  the  bad.  Pig.  18  shows  position  of  the  hands  and  knif( 
the  point  of  the  bads  downward.  In  this  way  the  bads  are  cat  cleane 
mncu  sharper,  and  do  not  crack  in  catting. 
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JY/J^A— Bud  inserted.     (Fig.  14.) 

Sixth — Bud  tied ;  operation  complete.     (Fig.  15.) 


Figr.  14.  iA[ 

In  these  latter  figures  (Figs.  14  and  15)  the  method 
stock  to  start  the  bud  is  shown,  and  the  portion  of  b 
remaining,  to  prevent  a  check  in  the  flow  of  sap,  whi 
when  the  buds  have  made  a  start  of  2  or  3  inches,  at  th 

Apples. 

Budding  apple  seedlings  is  not  a  difficult  operatioi 

require  so  much  skill  as  do  other  trees.     The  operatioi 

the  growing  season,  generally  in 

ber.     The  incision  in  the  stocl 

manner  as  described  for  the  p 

cut  from  a  shoot  of  the  curr( 

about  an  inch  and  a  quarter  1 

J  below — as  shown  in  Fig.  16,  ai 

bark  of  the  stock  in  an  incisioi 

is  shown  in  Fig.  17,  and  is  tl 

twine;  for  this  purpose  sixteei 

able.     In  three  weeks  the  twin 

Fig.  16  -The  bud  as  cut  from   t^©  ^^d  has  "  taken,"  it  is  left 

the  limb.  the  Spring  following,  when  the 

(in  March)  to  force  the  buds 

necessary  that  the  stocks  be  making  growth,  so  that  the 

otherwise  the  buds  will  not "  take"  so  well.    It  is  also  ve 
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3eratioii  be  performed  at  the  proper  time.  If  performed  too  early,  when 
ocks  are  in  a  thrifty  growing  state,  the  formation  of  new  wood  will  surroi 
)d  heal  over  the  wound  or  incision  made  in  the  stock,  covering  many  of 
ids,  and  many  instead  of  remaining  dormant,  will  start,  making  only  sh 
Qlowy  shoots,  which  in  spring  start  late,  and  do  not  make  the  best  of  tn 
lie  stocks  should  also  be  budded  before  they  have  ceased 

grow,  because  then  the  bark  tightens,  and  a  bud  that 
L8  to  be  forced  under  the  bark  often  fails  to  *'  take,"  and 
ose  that  fail  cannot  be  again  budded  that  season — the 
ne  for  successful  operation  having  passed.    The  growth 

the  stocks  shoula  be  watched,  ana  the  stocks  budded 
fore  they  have  ceased  to  grow  ;  but  by  this  it  must  not 

inferred  that  very  early  budding  is  preferable,  excepting 
len  the  buds  are  to  be  started,  to  make  what  is  commonly 
lied  June  buds.  Stocks  finishing  their  growth  early  in 
e  season  are  budded  early,  and  stocks  that  grow  until 
tumn  are  budded  late.  The  buds  must  be  perfectly 
reloped.  Undeveloped  buds  remain  dormant  in  the 
)ck8,  and  do  not  start  even  with  the  rest,  and  as  they  do 
t  start  until  they  have  developed,  sometimes  not  until 
e  in  summer,  they  make  but  very  little  growth  the  first 
ison.  For  early  spring  budding,  the  maturity  of  the 
ds  is  hastened  by  pinching  the  tips  of  the  shoots  of  the 
«8  from  which  they  are  to  be  gathered,  the  buds  being 
Jen  from  the  trees  just  before  they  start  the  second  time, 
this  way  a  soft  shoot  is  made  to  harden,  and  its  buds  ^s- 17.— Bud  insei 
>  fit  for  early  budding  in  ten  or  twelve  days.  If  a  con- 
erable  quantity  are  wanted,  they  are  stripped  of  their  leaves  and  pad 
moss  or  wrapped  in  dampened  sacking  immediately  after  being  cut,  j 
t  away  for  future  use.    Thoy  can  thus  be  kept  for  two  or  three  weeks. 

Almond^  Apricot,  Cherry. 

dlmond, — See  method  of  budding  the  peach ;  it  is  tbe  same  for  the  almo 

Apricot. — See  peach ;  the  same  for  apricot. 

Dherry. — The  method  pursued  in  budding  the  cherry  is  very  similar  to 
thod  employed  on  the  peach.  Mazzard  seedlings,  for  standards,  i 
Ided  in  July  and  August,  and  left  to  lie  dormant  through  the  winter, 
started  in  the  spring  following.  Morello  and  Mahaleb  seedlings, 
arfs,  are  best  bunded  in  August.  They  are  somewhat  more  difficult 
ke  "take"  than  the  Mazzard,  and  the  operation  is  best  performed  wl 
J  stocks  just  begin  to  relax  in  growth. 

Chestnut. 

rhe  chestnut  is  very  successfully  budded  in  the  summer  during 
>wing  period  of  the  stock.  The  following  illustrations  show  the  size 
d  is  cut,  the  cut  in  the  stock,  and  the  bud  as  inserted  and  tied : — 

The  slit  or  incision  in  the  stock  is  made  first ;  then  the  bud  is  cut  fr 
9  budding  stick,  and  immediately  inserted  into  the  slit  or  incision  in 
>ck,  and  tied  tightly  with  soft  cotton  twine.     In  three  weeks  the  strii 
fcy  be  removed,  and  the  buds  left  to  lie  dormant  until  spring,  when 
ps  of  the  stocks  are  cut  back  in  March  to  force  the  buds  to  start.    G 
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operation  is  best  performed  in  August,  when  the  stook 
and  better  still  wnen  they  are  just  hardening  the  grow 


FSe.  la— A  The  stock  showinjr  the  incision  made  to  recdve  the  hud.     B ' 
of  same,  and  manner  in  which  it  is  cut.     c  Bud  inserted,  showing  me 

of  August.     The  chestnut  is  also  budded  successfully 
as  described  for  the  fig. 

CitroxL 

See  method  of  budding  the  orange ;  it  applies  to  the 

Fig'. 

The  fig  is  perhaps  the  most  diflScult  tree  to  bud. 

that  exudes  from  the  limb  or  bark  seems  to  sour  and  p( 

comes  up  from  the  sto< 
bud  from  unitiDg,  and 
methods  of  budding  i 
peach,  pear,  &c.,  canno 
Por  the  fig,  the  best 
ring  right  around  the  e 
figure  at  a  (say)  from 
inch  to  an  inch  long, 
bark  is  taken  from  a  li: 
same  size,  having  the  l 
in  the  figure  at  b.    Th 

_ _        ,  ,  the  cut  in  the  stock,  an 

^-  "^'^^^el^.  ^"""^"^^        the  soft  cotton  twine  oi 

to  exclude  the  air.     ] 

ascending  sap  will  unite  with  the  sap  of  the  bud.     The 

performed  in  August  or  September. 

Lemon  and  Lime. 

Lemon. — See  method  for  budding  the  orange ;  it  i 
Lime. — See  method  for  budding  the  orange ;  it  a] 

Olive. 

Budding  the  olive  by  the  ordinary  methods  is  somi 
methods  herein  given  are  the  most  simple  and  the  n 
plate  bud  is  the  one  most  largely  used.    This  is  one  of 
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1  methods  of  budding  the  olive,  and  can  be  operated  on  small  and  larj 
ees.  A  cut  is  made  on  the  stock,  thus  r|,  and  the  flap  drawn  down.  Tl 
id  is  then  out  from  the  scion  to  be  a  little  smaller  than  the  space  cut ; 
16  stock ;  it  is  then  inserted,  as  shown  in  Fig.  21.  The  bud  consists  • 
dy  the  bark  and  an  eje.  At  every  leaf  there  is  a  bud,  and  the  bark  beii 
it  around  it,  separates  very  easily  from  the  wood.  The  flap  is  then  turn< 
),  covering  the  bud  entirely,  aiid  is  tied  tightly  with  good,  soft  cottc 


f 


Fig.  20.  Fig.  21.  Fig.  22. 

FUr.  20.— A  Incision  (ordinary  budding)  in  the  stock,     b  Plate  bad.     c  Bad  inserted  and  tied. 
Fig.  21.— Plate  bad  inserted ;  front  view,  showing  flap,  which  is  turned  upwards  and  then  tied. 
Fig.  22.— Bad  inserted  and  covered  with  the  two  flaps  from  above  ana  below,  and  is  known  as 
the  "H"  method. 

ine.  In  three  weeks  or  a  month  the  strings  must  be  removed,  an 
tiling  the  tree  about  an  inch  or  two  above  the  bud  will  induce  the  bud  1 
irt.  After  it  has  commenced  to  grow  well  the  top  of  the  tree  may  be  ci 
ay  a  foot  above  the  bud,  and  the  bud  trained  to  tne  stock. 


^ 


Fig.  24. 


Fig.  28. 
Fig.  23.— Twig  bud,  showing  how  it  is  trimmed  and  removed  from  the  branch. 
Fig.  24.  ~A  smaller  twig  bad,  showing  how  the  wood  in  the  bad  is  goaged  out. 

Another  very  simple  operation  consists  in  making  a  cut  in  the  stock  i 
5  form  of  an  H.  The  flaj)  is  then  drawn  both  ways,  up  and  down,  froi 
5  centre  out,  and  the  bud  inserted,  the  flaps  protecting  both  ends  of  tl 
d,  as  shown  in  Fig.  22.  This  method  has  the  advantage  that  large  bud 
nng  a  large  bulge  at  the  leaf  part,  can  be  used»  while  they  cannot  in  tl 
Lgle-flap  inethocL  The  other  figures  (Fig.  20)  show  how  the  buds  ai 
noved  and  inserted  by  the  ordinary  plate  method. 
The  twig  bud  is  also  very  simple,  but  requires  more  skill  and  care. 
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Fig.  25.— The  bud  severed 
from  the  stick. 


By  this  method  the  cut  is  made  deep  into  the  wood  to  give  the  1 
sufficient  bark,  as  most  the  wood  in  it  is  afterwards  removed.  The  lea 
are  partly  cut  off,  leaving  at  least  a  \  inch  of  the  leaf  on  the  bud 
prevent  the  bud  from  drymg ;  then,  with  the  sharp  point  of  the  buddi 
knife,  the  greater  part  of  the  wood  inside  the  hue 
removed,  as  shown  in  Fig.  24.  If  port  of  the  woo< 
not  removed  then  the  bud  cannot  take,  as  the  wooc 
it  prevents  it  from  uniting.  The  bud  is  then  inser 
into  the  stock,  as  in  the  ordinary  way,  and  tied  tigh 
In  three  weeks  the  string  is  removed,  and  part  of 
top  of  the  stock  is  cut  back  to  force  the  bud  to  st 
As  the  bud  grows,  the  foliage  of  the  stock  is  gradw 
removed,  until  the  bud  is  able  to  take  up  the  entire  f 
of  sap  ;  it  is  then  left  to  grow.  This  process  is  \ 
formed  at  anytime  of  the  year  when  the  sap  flows  fre 
Best  results  are,  however,  obtained  when  the  buds  are  inserted  early  in 
spring  of  the  year,  as  the  operation  can  be  performed  to  a  much  bel 
advantage,  and  the  buds  will  grow  to  some  height  before  the  winter  mor 
set  in. 

Pear. 

The  pear  is  budded  in  the  same  way  as  the  apple,  and 
the  operation  is  performed  in  like  manner,  excepting 
that  the  buds  are  cut  sharper  and  not  so  long.  Pear 
seedlings  may  be  budded  in  July  or  August.  The  scions 
are  taken  from  the  trees  of  the  current  year's  wood,  the 
leaves  trimmed  off,  and  the  bud  inserted  in  the  same 
way  as  the  apple.  "Fig,  25  shows  how  the  buds  are 
trimmed  of  their  leaves,  and  the  size  cut  from  the  limb. 
The  buds  are  cut  all  the  way  from  J  to  1\  inch  long. 
Point  A  (Pig.  26)  shows  the  length  cut  above  the  bud, 
and  point  b  the  length  below  it. 

Plum, 

The  plum  is  budded  during  the  months  of  July  and 
August,  and  in  some  localities  the  stocks  begin  to  relax 
their  growth  quite  early.  They  should,  therefore,  be 
watched  and  budded  before  the  bark  tightens.  The 
method  for  the  plum  is  like  that  for  the  pear,  and  is 
performed  in  a  like  manner.  Fig.  27  represents  how  the 
bud  is  cut  from  the  stick,  and  the  length.  Many  prefer 
to  remove  the  wood  in  the  bud,  as  they  take  better,  but 
this  is  not  necessary  when  the  knife  used  is  quite  sharp 
and  properly  tied.  For  time  of  cutting  back,  starting 
the  buds,  &c.,  see  pear,  peach,  &c. 


Quince. 


hH 


The  system  as  explained  for  budding  the  pear  will  Jig.  ae.— Buddinjj  sti 
suffice  for  the  quince.  t^""^  "'"^  ^ 

Walnut. 

The  walnut  is  budded  very  successfully  by  the  following  method : — ' 
bud  is  cut,  as  shown  in  Fig.  28,  about  1\  inch  long.  The  cut  is  made  d 
into  the  wood,  the  object  being  to  give  the  bud  as  much  bark  as  possi 
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e  wood  of  the  bud  is  then  partly  removed.  It  is  gouged  out  with  the 
irp  point  of  the  budding-knife,  as  too  much  wood  in  the  bud  prevents  a 
3pep  union.  The  bud  is  then  inserted  into  the  incision  made  into  the 
fck,  the  same  as  ordinary  budding  is  done.    The  bud  must  then  be  tied 


Fig.  27. 

htly  with  heavy  budding  twine.  In  three  weeks  after  the  bud  has  been 
erted  the  twine  may  be  removed,  and  the  bud  allowed  to  lie  dormant 
til  spring.  The  walnut  does  not  put  forth  until  late  in  the  spring,  there- 
e  the  stocks  are  not  cut  back  till  then.    As  soon  as  the  buds  of  the  stocks 


Fig.  28  Fig.  29. 

T']g.  28.— Size  of  bud  and  how  out. 
Fig.  29.~Tran8ver8e  view  of  tlie  bud,  sho^^ing  how  the  wood,  and  how  much  of  it,  is  gouged  out. 

^n  to  swell,  the  stocks  are  cut  back,  and  the  inserted  buds  allowed  to 
^w.  Great  care  must  be  exercised  not  to  cut  the  stocks  so  close  to  the 
d  as  to  endanger  it.  The  buds  are  allowed  to  grow  at  will  until  they 
come  hardy ;  then  they  are  trained  to  the  stock,  the  object  in  view  being 
traight  tree.  The  operation  is  performed  in  July  and  August,  when  the 
-e  is  making  its  growth. 
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Fig.  1. 
Lines  of  equal  temperature  for  June.  July,  and  August     Mean  temperature. 
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BcL  on  13,128  acres  of  land.  Setnrns  for  the  crops  raised  in  1898  are  not 
arailable,  bat  there  were  reported  under  cultiration  in  beets  24,793  acres, 
a  which  it  was  proposed  to  make  67,200,000  lb.  of  sugar.  It  will  be 
L  that  the  increase  during  the  past  three  years  is  very  rapid,  an  indication 
;  those  engaged  in  raising  sugar-beets  find  the  business  profitable.  The 
[  success  of  the  sugar-beet  industry  in  Califcrnia,  and  its  success  from 
start  in  Nebraska  and  Utah,  has  aroused  new  interest  in  the  subject,  and 
.  experiments  have  been  undertaken  in  nearly  erery  northern  state  for 
purpose  of  testing  the  adaptability  of  their  soils  and  climate  for  sugar- 
;  culture. 

I  view  of  this  renewed  interest  in  the  subject,  it  may  be  well  to  sum- 
ize  the  conditions  required  for  success  in  the  sugar-beet  industry. 

Agricultural  conditions. 

limatic  conditions  have  alivays  held  a  leading  place  in  deciding  on  the 
tion  of  beet-sugar  factories.  The  usual  standard  for  temperature  is,  that 
average  temperature  of  the  three  summer  months  should  not  exceed  70 
"ees  Fahrenheit.  A  belt,  100  miles  wide,  on  each  side  of  a  line  passing 
ugh  the  points,  having  a  mean  summer  temperature  of  70  degrees,  was 
}osed  to  practically  include  the  sugar-beet  belt.  This  belt,  as  originally 
down,  included  the  northern  half  of  Indiana,  and  gave  a  nearly  straight 
across  the  state ;  while  the  line  drawn  by  using  the  data  of  the  Indiana 
ither  Service  from  all  available  points  in  the  state  has  a  totally  different 
),  the  line  making  a  very  marked  bend  to  the  north.  {See  fig.  1).  The 
peratures  of  September,  October,  and  November  are  alto  important 
ors. 

he  rainfall  is  a  most  important  element  in  the  case.  Enough  rain  is 
lired  in  April  and  May  to  insure  proper  germination  of  the  seed.  The 
mer  rainfall  must  be  enough  to  maintain  the  steady  growth  of  the  plants, 
iinfall  that  will  carry  the  corn-crop  through  the  summer  in  a  satisfactory 
lition  will  provide  for  proper  growth  of  beets.  The  beets  should  show 
s  of  maturity  here  about  the  middle  of  October,*  and  a  small  rainfall  in 
3ber  and  November  favours  the  ripening  of  the  beet,  and  its  richness  in 
ir,  and  the  purity  of  its  juice.  A  warm,  moist  autumn  tends  to  produce 
cond  growth  of  the  beet,  which  results  in  a  reduction  of  the  purity  of  the 

B. 

he  following  table,  compiled  from  the  records  of  the  Indiana  "Weather 
ice,  gives  the  average  temperature  and  rainfall  of  the  three  sections  of 
state: — 

Table  I. 


Location. 

Jan. 

Feb. 

Mar.  April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

lem  oonnties . . 

22-0 
26-8 
29-7 

27-4 
80-8 
84-6 

84*2 
86-9 
40*8 

49-7 
61-7 
65-2 

59-6 
61-4 
68-4 

70-6 
71-9 
78-6 

78*9 
74-9 
767 

70-4 
70-9 
78-8 

64-8 
65-5 
67-0 

50"9 
51-9 
54-4 

88-3 
40-0 
48-2 

80-7 
82-7 
86-7 

lUinfaO,  iochM. 

lern  oountias . . 

*»         

»«tt      

2-62 
8-25 
8-78 

2-90 
8-48 
4-48 

2-52 
2-77 
8-02 

8-24 
8-86 
4-89 

4-70 
4-81 
4-00 

415 
4-04 
4-88 

2-86 
2-88 
8-20 

2-75 
8-41 
8-91 

814 
8-29 

8-eo 

2-16 
2-08 
2-26 

3-89 
809 
4-86 

2-47 
2-88 
816 

*  About  April  in  Australia. 
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"While  this  table  ^ives  a  general  view  of  the  climate  in  the  three  sectii 
)£  the  State,  the  division  is  purely  arbitrary,  and  there  are  as  wide  variati( 
n  temperature  between  different  counties  in  the  same  section  as  betw< 
iifferent  sections.  This  is  due  to  the  influence  of  the  Ohio  and  Wabi 
kralleys  on  one  side  and  to  the  great  lakes  and  the  lower  Michigan  penins 
)n  the  other.  From  this  peculiar  combination  it  results  that  Logansp< 
[ndianopolis,  and  Yevay  (at  the  extreme  south-eastern  point  of  the  Sta 
bave  the  same  mean  temperature  for  July  as  shown  by  the  records  extend 
From  twenty-two  to  thirty-eight  years.  For  the  three  summer  months 
mean  temperature  for  the  northern  section  is  71*6  degrees,  of  the  ceni 
72'5  degrees,  and  for  the  southern  74  3  degrees.  The  mean  annual  rain 
For  the  northern  section  is  37*1  inches,  for  the  central  39*7  inches,  and 
southern  450  inches.  This  excess  for  the  southern  counties  is  distribu 
3ver  every  month  of  the  year  except  May.  In  May  the  rainfall  is  greal 
in  the  northern  counties,  but  the  amount  in  all  sections  is  ample  for  ci 
purposes.  So  far  aa  the  beet  crop  is  concerned,  the  higher  rainfall  in 
southern  sections  during  July,  August,  and  September  would  more  tl 
compensate  for  the  somewhat  higher  temperature,  while  the  lower  rain: 
oi  October  in  all  sections  is  favourable  to  the  ripening  and  harvesting  of 
jrop.  The  temperature  of  the  winter  months  in  the  central  and  south 
sections  is  favourable  to  continuing  the  manufacture  of  sugar  after 
beets  are  harvested. 

Soil, — Moderately  light  sandy  loam  is  the  soil  generally  considered  I 
for  beets.  Heavy  clay  does  not  permit  the  tap  root  to  penetrate  the  suba 
Muck  lands  give  badly  formed  beets  with  impure  juices,  owing  to  excesi 
aitrogen  compounds  and  poor  drainage.  Good  results  are  most  likely  to 
Dbtained  on  lands  that  have  been  under  cultivation  for  ten  years  or  mc 
and  which  give  good  crops  of  corn  and  wheat.  The  black  prairie  soils  wl 
liave  not  yet  been  reduced  to  good  condition  for  wheat  are  not  desirable 
beets,  since  they  contain  too  much  soluble  mineral  and  nitrogenous  matei 
a>nd  produce  a  rank  growth  of  beets  with  impure  juice. 

A  deep  soil  that  can  be  put  into  a  mellow  condition  by  deep  plough 
Eind  subsoiling  is  most  likely  to  give  good  returns. 

If  the  land  id  thought  to  be  in  need  of  manure  it  will  be  best  to  app] 
beavy  dressing  of  barnyard  manure  to  the  previous  crop  rather  than  ap 
it  to  the  beet  crop.  But  when  this  is  impracticable  the  manure  should 
ipplied  in  the  fall  and  ploughed  under.  If  commercial  fertilizers  are  tc 
ised  phosphates  seem  to  claim  the  first  place,  and  for  nitrogen  compou 
litrate  of  soda  is  most  desirable,  but  the  amount  per  acre  should  not  exc 
)00  lb.  Both  should  be  applied  before  seeding.  Later  applications 
aitrate  of  soda  prolong  the  growth  of  the  plant  and  delay  ripening.  Th 
is  no  doubt  but  there  are  extensive  areas  of  land  weU  adapted  to  sugar-l 
culture  to  be  found  in  all  sections  of  the  state. 


Factory  requirements. 

Of  course,  the  most  prominent  of  these  is  a  supply  of  beets.  This  n 
lepend  on  suitable  soil  and  climatic  conditions,  and  then  on  an  inclinaf 
)n  the  part  of  farmers  to  furnish  beets  to  the  factory.  The  kind  of  farm 
required  to  produce  good  crops  of  beets  is  very  different  from  the  kind  n 
n  vogue  in  producing  wheat  and  corn.  But  the  very  rapid  increase 
icreage  of  beets  in  the  territory  near  the  present  factories  would  indie 
;hat  farmers  had  found  beet  raising  more  profitable  than  grain  raising. 
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factories  need  large  quantities  of  water  of  good  quality  for  steam-making 
I  extracting  of  sugar  from  the  beets.  Large  quantities  of  limestone  are 
d  in  the  process  of  sugar  manufacture,  and  the  consumption  of  fuel  is 
^.  IJhe  Norfolk  (Neb.)  News  states  that  up  to  1st  December  the  Norfolk 
tory  had  paid  31,000  dollars  ior  freight  on  coal. 

ndiana  can  furnish  an  abundance  of  cheap  fuel,  coal,  gas  or  oil ;  its  waters 

of  suitable  quality,  and  it  has  abundance  of  limestone.     Markets  are  close 

land,  and  transportation  facilities  abundant.     The  Norfolk  Nevos^  under 

5  of  27  December,  1893,  in  speaking  of  the  beet  industry,  says:  "The 

fe  sugar  factory  up  to  the  present  time  has  turned  out  nearly  4,000,000  lb. 

3d  sugar — double  the  amount  produced  last  year.     This 

aufactured  from  this  vear*s  crop  of  beets,  and  does  not 

ade  from  the  syrup  that  the  factory  is  now  working  up. 

on  hand  is  reduced,  the  output  of  the  factory  for  the  cam- 

t  to  considerably  more  than  4,000,000  lb.     This  industry  is 

old,  but  if  it  increases  in  the  next  three  years  in  the  same 

in  the  past,  it  will  be  necessary  to  enlarge  the  capacity  of 

ler  to  handle  the  supply  of  beets.     .     .     .     The  success  of 

the  enormity  of  the  crop,  and  the  price  paid  for  beets  at 

nstrates  that  there  is  more  money — a  greater  profit  to  the 

5  of  beets  than  in  6  to  7  acres  of  corn.     Many  farmers 

md  Norfolk  realised  a  profit  of  from  25  to  65  dollars  per  acre  on  their 

b  crop  this  year,  and  some  report  the  amount  even  higher.     When  a  man 

\  in  an  acre  of  beets  the  factory  contracts  for  the  entire  crop  when  it  is 

n,  agreeing  to  pay  5  dollars  per  ton.  '* 

.  f'actory  for  the  manufacture  of  beet  sugar,  capable  of  handling  350  tons 
)eetB  per  day,  would  cost  about  400,000  dollars,  and  ought  to  receiye  the 
a  from  2,500  to  3,000  acres.  The  beets  should  contain  not  less  than 
)er  cent,  of  sugar. 


Method  of  raising  beets. 

Ploughing. — It  is  of  the  highest  importance  that  the  land  intended  for 
A  should  be  ploughed  deeply  enough  to  allow  the  beet  to  dcTelop  its 
[nal  shape  and  still  not  protrude  above  the  ground.  Where  the  subsoil 
ot  very  light  it  is  necessary  to  stir  the  ground  to  a  depth  of  15  inches, 
best  way  to  accomplish  this  is  to  plough  the  land  6  to  8  inches  deep 
1  an  ordinary  plough.  It  is  not  desirable  tQ  turn  up  a  thick  layer  of 
}oil  that  has  not  been  disturbed  before.  The  ordinary  plough  should  be 
3wed  by  a  subsoil  plough  working  in  the  furrow  and  loosening  the  soil 
'  9  inches  below  the  bottom  of  the  furrow.  The  Moline  subsoil  plough 
wing  appears  in  Agricultural  Gazette,  vol.  iii,  p.  775,  Ed.  A.G.),  is  recom- 
kded  for  this  nuroose.  It  does  not  turn  the  soil,  but  loosens  it.  It  does 
of  raw  subsoil  to  the  surface  but  leaves  the  subsoil 

a  condition  that  air  and  water  readily  penetrate  it, 

beet  can  easily  make  the  required  downward  growth, 
soil  be  so  prepared  that  this  downward  growth  can 

rise  the  beet  root  will  extend  above  the   ground  ; 

I  root  above  ground  is  worthless  for  sugar-making, 

hen  the  beets  are  topped.* 

n  in  this  country  sent  to  the  Depaitment  showed  Ihis  failing. — 
Ed.  A.O;,  If.9.W. 
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It  is  generally  recommended  that  this  ploughing  should  take  place 
fall.    This  is  especially  necessary  if  stable  manure  is  to  be  applied.  If 
manure  be  applied  in  the  spring  it  usually  causes  a  rank  growth  of 
which  haye  a  low  sugar  content  and  impure  juices,  owing  to  delay  in  rip 
Even  when  stable  manure  is  applied  in  the  fall  it  should  be  wdl  rottei 

Little  has  been  done  in  America  in  experimenting  with  comi 
fertilisers  on  beets.  Such  experimental  facts  as  haye  come  und 
observation  seem  to  indicate  that  the  results  obtained  did  not  justify  t 
involved.  Yet  the  question  is  a  local  one  depending  on  the  natm 
present  fertility  of  each  soil  and  on  the  amount  and  distribution 
rainfall. 

Seeding. — ^The  land  should  be  harrowed  deeply  in  the  spring 
thoroughly  prepared  seed-bed  made  as  soon  as  the  condition  of  the  [ 
will  permit.  For  this  state  the  planting  time  should  be  from  1st  A 
15th  May.*  The  rows  should  be  from  18  to  24  inches  apart,  accord 
the  richness  of  the  soil.  The  richer  the  soil  is  the  closer  the  rows  sho 
This  closeness  of  the  rows  on  rich  soils  will  prevent  the  growth  of  larg 
containing  little  «ugar. 

Fifteen  pounds  of  seed  to  the  acre  is  a  fair  amount.  On  the  Static 
the  seed  was  drilled  in  with  a  Planet  Jr.  hand  drill.  The  ground  sho 
given  flat  cultivation  to  keep  down  weeds  until  the  plants  have  dcT 
four  leaves. 

Thinning  and  cultivation, — ^When  the  plants  have  developed  four 
they  should  be  thinned  out  so  as  to  stand  6  or  8  inches  apart  in  the 
This  should  be  understood  to  be  the  average  distance  between  the 
The  most  vigorous  plants  should  be  left,  even  if  the  distribution  in  th< 
is  somewhat  uneven.  This  work  of  thinning  requires  care  and  eonsic 
hand -work,  and  is  the  work  that  is  most  objected  to  on  the  part  of  fa 
By  using  a  hoe  with  a  blade  4  inches  wide  much  time  was  saved  in  th 
plants  on  the  Station  plats.  Cuts  across  the  row  were  made  every  6 
with  the  hoe,  and  the  remainder  of  the  work  of  removing  wee( 
unnecessary  beet  plants  done  by  hand. 

After  thinning,  the  ground  should  be  cultivated  often  enough  to  keej 
weeds  and  maintain  a  mulch  of  loose  earth,  until  the  plants  are  large  c 
to  shade  the  ground  well.  At  the  last  cultivation  it  may  be  well  to 
the  earth  towards  th«  rows  if  the  roots  exhibit  a  tendency  to  extend 
the  ground. 

Harvesting. — ^Two  methods  of  harvesting  beets  are  used.  In  one  tl 
and  crowns  of  the  beets  are  first  removed  by  a  sharp  hoe  of  speci; 
struction,  and  then  the  roots  are  removed  from  the  ground  by  nloughii 
or  by  pulling,  or  by  a  special  tool  drawn  by  horses,  constructed  somew 
the  principle  of  a  potato  digger.  In  the  other  method  the  roots  ar 
removed  from  the  ground  and  the  crowns  and  tops  removed  by  aheav^f 

It  is  generally  stated  that  the  beets  are  ready  for  the  harvest  wh( 
leaves  change  iu  colour  from  the  dark  green  to  a  yellowish  green,  ai 
outer  circles  of  leaves  bend  down  forming  a  ring  of  leaves  about  th 
Although  beets  have  been  left  in  the  ground  until  the  end  of  Decen 
have  never  seen  them  exhibit  these  signs  of  ripeness,  and  the  amount  of 
in  the  beet  is  the  better  guide.  I  would  not  advise  harvesting  befo 
K^ovember.f  Tables  showing  the  condition  of  beets  at  different  dat 
be  given  later  on. 

*  October  and  November,  id  Australia.  f  Maj  in  Australia. 
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Special  tooU, — Special  toola  hare  been  demised  for  nearly  every  operation 
involved  in  raising  oeeta.  The  only  ones  tliat  are  necessary  for  experimental 
work,  involving  from  1  to  5  acres  of  beets,  are  the  subsoil  plough,  the  usual  sell- 
ing price  of  which  is  13  dollars,  and  a  good  hand-drill  to  plant  the  seed.  Both 
of  tnese  implements  are  of  value  for  use  on  other  crops.  Eeports  from 
California  indicate  that  the  removal  of  the  beets  from  the  ground  by  horse- 
power is  successful. 

Size  and  yield. — It  is  not  desirable  to  raise  large  beets.  Those  weighing 
from  1  to  2  lb.  are  considered  best  for  sugar-making,  and  factories  generally 
refuse  to  take  beets  weighing  over  4  lb.  The  reason  of  this  is  that  very 
large  beets  contain  relatively  little  sugar,  and  a  relatively  large  amount  of 
soluble  matter  not  sugar,  which  makes  the  extraction  of  the  sugar  from  such 
beets  unprofitable.  The  size  of  the  beets  is  kept  down  by  thick  planting. 
The  average  yield  per  acre  for  California,  Nebraska,  and  Utah,  in  1892,  was 
9  8  tons  of  topped  beets  per  acre,  10*5  in  California,  90  in  Utah,  and 
7'8  in  Nebraska.  The  season  in  Nebraska  was  unusually  dry,  which 
in  part  accounts  for  the  light  yield  there.  Prom  the  tonnage  per  acre,, 
it  would  appear  that  the  average  weight  of  the  beets  are  only  about 
one-half  pound.  Small  beets,  however,  are  richer  in  sugar  than  large 
ones,  as  is  shown  in  fig.  3,  and  in  this  respect  the  beet  crop  has  an  advantage 
over  most  other  crops.  For,  while  a  short  corn  crop,  due  to  drought,  gives 
com  of  poor  quality,  a  short  beet  crop  due  to  the  same  cause  will  give  beets 
of  better  quality,  for  which  an  increased  price  may  be  obtained. 

Side  products, — The  crowns  and  tops  of  the  beets  have  a  high  feeding 
value  for  stock.  After  the  sugar  is  extracted  from  the  sliced  beet  there 
remains  a  pulp  which  was  formerly  used  for  fertilizing  purposes,  but  which 
is  now  used  to  feed  lai^e  herds  of  cattle  kept  near  the  lactones.  The  lime 
refuse  from  the  factories  is  also  used  as  a  fertilizer,  although  its  usefulness 
must  depend  largely  on  the  physical  condition  of  the  land. 

Jndirect  advantages, — The  culture  of  the  sugar  beet  cannot  be  carried  on 
continuously  on  the  same  land,  but  the  beet  crop  must  be  one  of  a  series  of 
crops  in  a  rotation.  The  benefits  of  a  system  oE  crop  rotation  are  becoming 
so  well  known  as  to  require  no  further  notice  here.  The  subsoiling  and 
special  cultivation  absolutely  necessary  for  the  beetcrop  extend  their  benefits 
3ver  the  whole  rotation,  and  in  countries  where  the  beet  industry  has 
[>een  established  the  crop-producing  power  of  the  soil  has  been  notably 
ncreased  without  the  use  of  additional  quantities  of  manures.  This 
effect  of  deep  tillage  wiU  be  especially  noticeable  on  lands  that  have 
>een  long  used  for  com  and  wheat)  and  have  received  the  customary 
.hallow  ploughing.  The  observations  on  increased  crop  following  beet 
;alture  relate  principally  to  the  wheat  crop.  Experiments  conducted  in 
[ndiana  on  deep  ploughing  for  com  show  that  it  produces  a  marked 
ncrease  in  crop,  although  the  increase  may  not  appear  until  one  winter 
las  passed  after  the  deep  ploughing. 


Results  in  IndiaTia  daring  1893. 

The  season. — The  conditions  of  the  weather  were  unusual  and  in  niost 
actions  of  the  state  very  unfavourable.  The  following  table  gives  the 
rerage  weather  conditions  of  the  state  for  twelve  years  for  the  growing 
ason,  the  conditions  during  1893  and  th3  departure  from  the  average. 
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Table  II. 


Temperature. 

Months. 

Average. 

1693. 

1893. 
Above 
average. 

1893. 

Below 

averagi 

.pril           

52-2 

52-4 

0-2 

lay         

61-4 

60  0 

... 

1--1 

uno           

71-9 

71-9 

0- 

0- 

uly           

74-6 

77-9 

3-3 

... 

LUgUBt        

71-5 

72-3 

0-8 

... 

September 

64-9 

68-2 

3-3 

... 

)ctober     

53-2 

64-4 

1-2 

... 

November 

40-9 

40-2 

... 

0-: 

It  will  be  noticed  that  the  temperature  for  J 
October  was  unusually  high  ;  the  high  temperal 
Dctober  were  especially  bad,  as  they  caused  a  Be 
)revented  ripening  and  storing  up  of  sugar.  Tl 
lighest  on  record  for  forty  years,  while  the  ver 
i.nd  August  did  serious  damage  to  all  crops.  Th 
bounties  is  the  lowest  on  record ;  in  the  centra 
owest  occurred  in  1889. 

November  was  favourable  to  the  ripening  o 
nreeks,  but  the  last  half  of  the  month  was  unusi 
ind  northern  counties  beets  could  not  be  lei 
Ifteenth,  although  in  ordinary  years  they  would 
md  of  the  month. 

Taken  altogether  a  more  unfavourable  set  of 
been  experienced  for  thirty  years. 

Seed  sen i  info  evert/  county. — Early  last  sprir 
beet-seed,  of  the  best  quality,  to  167  farmers,  se 
n  the  State.  Most  of  the  parties  to  whomseec 
For  it ;  but  in  a  few  cases  seed  was  sent  with 
n'ould  raise  the  beets  in  order  to  make  the  list  < 

From  these  167  farmers  twenty-six  samples  t 
reported  failure,  either  from  drought  or  insect 
plant  the  seed  owing  to  heavy  spring  rains, 
whatever  has  been  received  to  the  letters  aski 
Failure.  The  sample  called  for  ten  beets  of 
The  information  called  for  appears  on  page  499 
ihe  blank  sent  beet  growers. 
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niAL  Experiment  Station,  Lafayette,  Ixd. 
ption  of  Sample  Sugar  Beets, 
Reived  at  Laboratory 

;uitoas  examination  must  be  raised  according  to 
8  accompanied  by  one  of  these  forms,  with  proper 
;ibly.     The  filled  out  form,  if  enclosed  with  the 

>te  of  taking  this  sample 
>te  of  shipment, 
ng  year 


id? 


ip? 


ivator  ? 


on  this  plot 
1 


!e  of  this  year  that  you  could  afford  to  grow  beets 

Office 

Sign  here 
»vember  15. 

;ter  filled  out  than  in  previous  years.     Tbis 
»ight  and  number  of  beets  baryested,  and  to 

I  of  beets  is  of  little  interest  or  value  unless 
^ard  to    cultural  conditions   and    yield    is 

samples  from  all  parts  of  the  State  are  given 
The  analyses  of  the  beets  harvested  at  the 
so  included  for  purposes  of  comparison. 
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Explanations  and  remarkt  on  table, — ^The  "  degrees  Brix "  means  tl 
reading  of  a  special  instrument  for  taking  the  density  of  the  beet  juice.  Tl 
actual  dennities  were  taken  with  a  Westphal  balance  and  calculated 
degrees  Brix.  The  purpose  of  this  part  of  the  work  is  to  get  the  data  f 
calculating  the  relative  purity  of  the  juice.  The  purity  of  juice  means  tl 
percentage  of  sugar  contained  in  the  solids  of  the  juice.  It  is  obtained  1 
multiplying  the  percentage  of  sugar  in  the  juice  by  100  and  dividing  by  tl 
degrees  Brix.  The  degrees  Brix  are  supposed  to  represent  appro3 
mately  the  per  cent,  of  total  solid  matter  in  the  juice.  If  all  tl 
solid  matter  were  sugar  this  would  be  true.  But  where  solids  other  thi 
sugar  are  present  it  is  only  approximately  true.  Hence  the  result  in  t 
purity  column  is  the  apparent  purity.  The  absolute  purity  of  the  juice  cj 
onl^  be  found  by  drying  and  weighing  the  total  solid  matter  of  the  juice  a) 
dividing  100  times  the  sugar  percentage  by  the  percentage  of  solids  so  foun 
This  is  too  tedious  for  ordinary  work,  and  so  the  apparent  purity  is  use 
It  can  be  compared  with  purity  as  usually  reported  in  other  writings. 

In  nearly  all  sections  the  growth  of  the  plants  was  suspended  during  t 
months  of  July,  August,  and  the  early  part  of  September.  "When  the  rail 
came  the  plants  took  on  a  new  growth  which  was  not  finished  at  the  tii 
when  most  of  the  samples  were  harvested.  In  view  of  the  state  of  the  pla 
at  harvest  the  amount  of  sugar  and  purity  of  the  juice  is  belter  than  m 
expected.  Provided  the  beets  are  of  fair  size,  the  higher  the  amount 
sugar  and  the  purity  the  better.  Beets  containing  12  per  cent,  of  sugar  a 
purity  of  75  can  be  worked  at  a  profit  with  the  modem  machinery.  Mc 
than  two-thirds  of  the  samples  received  come  up  to  this  standard,  Tl 
result  is  certainly  encouraging  in  view  of  the  extremely  unfavoural 
conditions  during  the  growing  season. 

A  record  of  the  amount  of  scab  and  bacterial  disease  observed  was  kc 
and  the  amounts  found  in  samples  received  were  the  same  as  last  year.  T 
previous  crop  seems  to  have  little  influence  on  the  amount  of  scab.  On  t 
Station  plats  the  amount  of  scab  was  somewhat  greater  and  the  amount 
bacterial  disease  much  less  than  last  year. 

In  judging  of  the  result  the  average  weight  of  the  beets,  the  sugar  contc 
and  the  purity  should  be  kept  in  view.  It  should  be  kept  in  mind  that  t 
tonnage  is  calculated  from  small  plats,  and  so  is  only  approximate.  T 
tonnage  is  also  for  beets  with  tops  removed,  but  the  crowns  not  removi 
It  was  believed  that  better  comparative  results  could  be  secured  in  tl 
way  than  to  have  the  crowns  removed  by  persons  not  accustomed  to  t 
work. 

Inmry  from  Insects, — Much  damage  was  reported  caused  by  the  blisl 
beetle  {Epicauta  marginata,  Eabr).  Two  broods  appeared  on  the  Stati 
plats,  but  were  readily  destroyed  by  an  application  of  arsenite  of  ammon 
using  1  oz.  of  the  strong  solution  to  3  gallons  of  water.  Probably  a  mo 
dilute  solution  would  do  the  work  with  less  risk  of  damage  to  the  folia^ 
As  the  insects  generally  invade  the  plat  at  one  side,  it  is  not  necessary 
treat  the  whole  field  of  beets,  but  only  that  part  on  which  the  insects  a 
working,  and  a  narrow  belt  of  beets  lying  in  the  direction  toward  which  tl 
insects  are  working.  It  is  well  to  begin  on  this  narrow  belt  first  and  wo 
toward  the  part  already  eff^ted  by  the  insects.  In  this  way  the  insects  a 
driven  backward  rather  than  toward  the  part  of  the  field  not  yet  attackc 
Great  care  should  be  observed  in  using  arsenite  of  ammonia.  It  is  theme 
poisonous  of  all  insecticides,  since  the  arsenic  is  present  in  large  quantitii 
and  is  all  in  solution. 
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a  stating  whether  the  beets  could  be  grown  at  a 
le  grower  was  asked  to  base  bis  opinion  on  his 

tallon  farm, — The  soil  of  the  station  farm  is 
to  a  great  depth,  and  hence  is  particularly  sus- 
fht.  This  season  the  com  crop  of  this  farm 
)ing  from  2  to  26  bushels  per  acre  on  different 
3urablo  season  the  land  will  raise  70  bushels 


e  growing  season  appears  in  table  IV, 
nuous  observations  for  fourteen  years. 

Table  IV. 


The 


ture,  deg.  F. 

RaiuftUL 

Inches. 

1893. 

1803. 

1893. 

1893. 

Above 

Below 

Average. 

1898. 

Above 

Below 

average. 

overage. 

average. 

average. 

01 

3-86 

9-65 

6-79 

27 

4-96 

3-03 

1-93 

0-7 

4-68 

1*93 

2-75 

3-4 

3-38 

110 

2-28 

0-5 

3-21 

0-77 

2-44 

2-9 

2-44 

2-74 

0-30 

2-6 

2-44 

1-67 

087 

0-3 

3-32 

2-42 

0-90 

no  growth  from  1st  July  to  25th  September, 
under  investigation : — 

3t. 

bh  and  scabby  beets. 

»  some  time  before  removal  from  the  ground. 

n  seed. 

imall,  as  will  be  seen  from  the  average  weights 
loticeable  that  the  Knauer  variety,  which  has  in 
^est  average  weight,  gave  the  highest  average 

esi. — The  results  of  the  experiments  on  time  of 
»r  in  table  V,  page  501.  The  beets  planted  on 
led,  owing  to  the  soil  having  become  so  hard  on 

T  found  the  beets  just  starting  a  second  growth, 
WAS  an  increase  in  the  size  of  the  beet,  but  that 
'  decreased  during  October,  and  the  purity  was 
alf  o£  November  the  beets  gained  in  size  and  in 
solids  not  sugar  ivas  also  considerable.  The 
the  first  harvest  before  the  effect  of  the  second 
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Sfeet  of  Manure, — ^The  land  intended  for  beets  was  given  a  light  ploughing 
L  the  fftU^  and  ta  the  greater  part  of  it  was  applied  a  moderate  dressing  o1 
irnjard  mannre,  containing  considerable  unrotted  straw.  This  man  are  wac 
ft  on  top  of  the  ground  until  spring,  and  then  the  land  was  given  a  deef 
ioughing  and  subsoilin^,  the  manure  being  completely  turned  under.  A 
rip  of  land  20  feet  wide  received  no  manure,  but  was  given  the  same 
oughing  as  the  other. 

On  the  manured  plat  the  stand  of  beets  was  perfect,  but  on  the  plal 
^i?ing  no  manure  the  stand  was  very  defective.  Therefore,  no  attempt 
18  made  to  compare  the  yields  on  the  two  plats.  The  plants  were  tende<] 
ike  on  the  two  plats  and  harvested  15th  November.  The  table  shows  the 
suits  obtained.  Samples  having  the  average  weight  were  selected  fron 
e  two  plats,  and  the  analyses  of  the  samples  appear  in  the  same  horizontal 
le.  Owing  to  the  very  imperfect  stands,  some  of  the  beets  on  the  unmanured 
at  grew  much  larger  than  any  of  those  on  the  manured  plat,  and  th( 
lalyaes  and  weight  of  these  are  also  given.  These  larger  beets  were  oi 
arable  market  size. 

Tablk  VI. 


Variety. 

D»too( 
Planting. 

Av.  Wt 

Manure. 

No  Manure. 

oz» 

umer         

April   7 

9-7 

15-9 

12*9 

811 

166 

12-3 

78-8 

It            •••         •••        ••• 

if      * 

16-8 

151 

12-9 

78-8 

^wanzleben       

9f             * 

6*8 

16-7 

14-9 

83-8 

176 

14-6 

82-9 

fi                   ...        ... 

»»             ' 

16*4 

17-3 

141 

81-5 

Imorin       

)»             ' 

71 

l&l 

13-5 

83-8 

16-2 

141 

87-0 

jt            ...        ... 

ft             ' 

14-4 

15-8 

13-0 

82-3 

emwanzleben 

May     4 

9-8 

190 

15-5 

81-6 

15-8 

13*1 

82-9 

,1                    ... 

»»        * 

15-3 

15-3 

12-7 

83  0 

imorin       

It        ^ 

9-5 

17-7 

141 

79-6 

15-8 

12-6 

791 

r> 

»»        * 

19-6 

16-3 

13-2 

80-9 

Bprez         

>>        * 

11-3 

17-0 

13-5 

79-4 

15-6 

ia-7 

81-9 

II            «..        ...        ... 

>>        ^ 

101 

15-9 

13-6 

85-5 

iMer         

>>        * 

11-5 

16-9 

13-8 

81*7 

16-3 

131 

80-4 

II 

>>        * 

18-4 

151 

12-4 

821 

"press         

„       24 

10-4 

17-1 

13-9 

81-3 

171 

13*9 

81-3 

If            ...        ... 

M       24 

6-2 

15-9 

131 

82-4 

dinwanzleben       

t.      24 

71 

15-5 

14-3 

81-7 

17-5 

14-2 

811 

II                    ... 

»      24 

3-2 

18-0 

14-7 

81-7 

morin       

,r  24 

7-8 

17-2 

141 

81-9 

16-6 

13-6 

81-9 

II            ..          ...        ... 

„      24 

10-7 

160 

13-0 

81-3 

auer         

»       24 

9-7 

16*6 

13-2 

79-5 

169 

13-5 

80-0 

It              ...        ...        ... 

,.      IM 

4-7 

16-7 

13-7 

82-6 

While  the  comparison  between  plats  having  a  full  stand  and  those  havinj 
imperfect  stand  is  not  a  fair  one,  so  &r  as  we  can  observe  from  the  result 
kained,  the  purity  of  the  juice  was  not  impaired  by  the  use  of  the  manur 
pHed  in  the  falL  The  pcarf ect  stand  is  attributed  to  the  use  of  the  manure 
£e  the  plats  receiTed  similar  treatment  in  every  other  respect. 
9u§ar  ChfUent  of  Smooth  and  ScMy  B&eU. — The  presence  of  scab  on  thi 
aples  was  so  often  noticed  that  it  was  thougbt  best  to  make  analyses  o 
oolh  and  scabby  beets  to  see  if  the  sugar  content  and  the  purity  wen 
lueneed  by  the  presence  of  the  disease.  A  large  number  or  the  beet 
uited  on  4th  May  were  harvested  on  2nd  November,  and  from  each  of  tL 
rieties  samples  containing  ten  smooth  beets  and  ten  scabby  beets  wert 
iwn.  Especial  care  waa  ^en  to  have  the  beets  in  each  sample  of  a  variet; 
similar  weight  and  form.    The  reaaha  appear  in  Table  YJI. 
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Table  VII. 


Variety. 


iwanzleben 
ler 
orin 
rez 


Smooth  Boets. 


Demei 
Brix. 


16-7 
16-0 
15-9 
16-6 


Sugar 
in  Juioe. 


140 
13-6 
12-7 
13-6 


Purity. 


Scabby  Beets. 


83-8 
85-0 
79-9 
88-9 


Degrees 
Brix. 


15-8 
15-7 
15-9 
16-3 


,  ^"8?^'       Pun 
in  Juioe. 


128 
12-7 
12  8 
13-2 


81 
80 
80 
80 


will  be  noticed  that  in  three  out  of  the  four  cases  the  purity  and  su 
ents  were  less  in  the  scabby  beets.  The  two  varieties  giving  the  greal 
rence  between  smooth  and  scabby  beets  were  the  Kleinwanzleben  i 
uer.  Both  these  varieties  were  badly  affected  by  scab,  50  and  63 
.  respectively.  Hence,  no  difficulty  was  experienced  in  getting  sam] 
hich  every  beet  had  a  considerable  amount  of  its  surface  covered  by  sc 
Yilmorin  and  Desprez  varieties  had  only  31  and  27  percent,  scab  resp 
y,  and  the  surfaces  of  the  individual  beets  used  were  not  so  m 
red  with  scab.  In  fact,  while  ten  beets  of  these  varieties  could  be  secu 
h  showed  the  presence  of  scab,  it  was  not  possible  to  obtain  a  sample 
)r  in  which  the  beets  were  as  badly  affected  as  those  of  the  Klein wanzlc' 
[nauer  varieties. 

would  seem  that,  aside  from  the  difficulty  of  cleaning  scabby  be 
e  is  a  decided  disadvantage  owing  to  loss  of  sugar. 
oosening  Beets  before  Harvesting, — In  1891  Prof.  H.  H.  Nicholson*  ti 
effect  of  loosening  the  beets  with  a  horse  beet-digger  some  time  bei 
esting.     His  purpose  was  to  break  the  connection  between  the  beet 
ground,  and  prevent  the  second  growth.     At  the  time  the  experim 
made  the  ground  was  wet  from  excessive  rains.     His  results  shoi 
the  loosened  beets  seemed  to  retain  their  sugar,  while  the  beets 
Bned  took  on  a  second  growth,  and  the  sugar  content  and  purity  seei 
ecrease. 

I  our  experiment  the  beets  were  loosened  on  13th  November,  and 
8  harvested  on  15th  November.     The  severe  weather  beginning  on 
put  a  stop  to  all  work  in  the  beet  field,  and  so  the  experiment  cc 
be  continued.    The  experiment  was  not  begun  at  an  earlier  date  beca 
beets  were  gaining  in  sugar.     The  results  appear  in  Table  VIII.    ' 
seven  samples  were  from  home-grown  seed. 


Table  VIII. 

Beets  Loosened. 

Beets  not  Loosened. 

Variety. 

^SiT 

Sugar 
in  iuice. 

Purity. 

Degrees 
Brix. 

Sugar 
in  Juioe. 

Pur 

iau's  Desprez 

16-5 

13-2 

SOO 

16-2 

13-7    1    84 

Bsprez 

171 

14-8 

86-5 

171 

14-6 

85 

iwanzleben       

16-5 

13-8 

83-6 

167 

14-0 

83 

)  G  rand  Imported  White 

16-5 

13-2 

851 

16-4 

13-8 

83 

onn        ..          

166 

13-0 

833 

141 

11-2' 

79 

«al        

16-9 

13-9 

82-2 

15-6 

12-5 

80 

Top        

15-3 

121 

791 

14-9 

11-8 

79 

iwanzleben       

16-5 

129 

78-2 

19-0 

15-5 

81 

ler          

170 

13-6 

79-4 

16-9 

13-8 

81 

rez         

17-6 

140 

79-9 

17-0 

13-5 

79 

orin        

17-0 

13-5 

79-4 

17*7 

141 

79 

♦  Beets  very  •cabby. 


*  Nebraska  Experiment  Station,  Bulletin  No.  21,  pp.  19-21. 
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le  condition  of  the  ground  was  quite  different  from  that  when  Prof, 
olson  made  his  experiment,  as  our  ground  was  dry  and  hard. 

mciieg, — An  examination  of  the  tables  will  show  results  obtained  on 
rent  Tarieties.  European  growers  sometimes  recommend  Vilmorin  for 
y  land,  Knauer  for  sandy  land,  Klein wanzleben  for  medium  land.  At 
tation  farm  the  Kleinwanzleben  seems  to  do  the  best,  all  things  con- 
ed. But  with  a  fayourable  season  we  can  grow  a  good  crop  of  either  of 
our  varieties. 

'yme-grown  Seed. — The  experiment  with  home-grown  seed*  was  repeated 
leason,  and  the  beets  raised  were  as  good  as  from  foreign  seed, 
mples  of  seed  grown  in  Nebraska  were  received  from  the  U.S.  Pepart- 
of  Agriculture,  Chemical  Division,  too   late  for  use.     They  will  be 
:ed  in  189*. 

si  per  acre  of  raising  Beet, — ^The  areas  under  cultivation  in  beets  in 
state  have  been  too  small  to  permit  of  finding  the  cost  per  acre  of 
ig  beets  for  factory  use.  It  may  be  of  interest  to  give  the  results 
rted  from  sections  where  the  industry  is  already  established.  These 
ts  are  for  the  year  1891,  and  are  taken  from  Bulletin  No.  21  of  the 
•aska  Experiment  Station.  The  numbers  in  the  table  were  obtained 
both  farmers  and  factories : — 

Table  IX. 


state. 

Codtper 
acre. 

Yield  per 
acre. 

(Experiment  Station  jlfj^jl         ;;;        ;;;        :" 

^^^      )  State  at  large   ...    ' 

( Grand  Island 

$32-75 
2914 
37-25 

tons. 
31-50 
15-58 
21-70 
13-60 

Average 

33-06 

22-59» 

'ORxiA    jWatsonviUe 

OKMA    JAi^arado          

26  to  40 
35-00 

13-60 
16-00 

Average 

35  00 

14-2 

[— Lehi         

39-46 

12  to  15 

*  Long  tons. 

Utah  250  dollars  per  acre  for  irrigation  is  included  in  the  cost,  and 
ar  was  paid  1*50  dollars  per  day.  In  all  cases  the  beets  were  sold  for 
liars  per  ton. 

itture  work. — The  most  necespary  thing  to  be  undertaken  in  the  future 
jtiffation  of  this  problem  is  the  cultivation  of  1-acre  plats  of  beets  by 
ferent  parts  of  the  state  in  order  that  they  mav  become  familiar 
:  required  to  raise  beets  on  a  large  scale  and  to  get  the  yield 
acre.  I  understand  that  arrangements  were  made  last  fall 
les  interested  in  the  development  of  the  industry  and  100 
Ise  1  acre  each,  using  seed  and  instructions  that  were  to  be 
•he  Experiment  Station  will  co-operate  in  this  work  by  making 

iQ  Bulletin  No.  43,  Indiana  Experiment  Station,  p.  18. 


Digitized  by 


Google 


fa^. 


r  a  f  I 

aking 
for 

le  far 
thef 

'6  sea 
recorc 
)  to  a< 
;his  S 


Lmeri 
d  of 
lire,  V 
lich  V 
of  tl 


.  Sta 

luch  ] 

t>ya  I 
bive  c 
ad  of 
I  imin< 

I  GrOV 

>ve,  ii 

;s  infi 
in  tb 
(out  1 
it  in  c 
rille,  ( 
t  No: 
and 
ated 
in  ih 


Digitized  by 


Google 


The  Froductian  of  Beet  Sugar.  509 

le  next  table  gives  the  production,  during  1893,  at  the    differeot 

►ries,  as  follows : — 

Pounds. 

Staunton,  Virrinia      36,458 

Grand  Island,  Nebraska        1,835,900 

Lehigh,  Utah 3,750,000 

Norfolk,  Nebraska     4,000,000 

Alvarado,  California ...  4,486,572 

VVatsonville.  California        14,500,000 

Chino,  California        15,036,867 

6  amount  of  capital  invested  in  the  seven  beet-sugar  factories  is  about 
),000  dollars.  Tributary  to  these  factories,  under  cultivation  in  beets, 
bout  20,000  acres  of  land.  The  value  of  this  land  has  greatly  increased 
it  has  been  used  for  beet-growing,  especially  near  Chino,  Califomiii, 
e  the  price  per  acre  has  become  very  high,  as  much  as  200  dollars 
ig  been  paid  in  some  cases.  The  cost  of  cultivating  this  land  in  beets 
isiderably  more  than  600,000  dollars  a  year.  The  production  of  beet 
for  sugar-making  purposes  in  the  United  States  during  the  past  year 
5ximated  200,000  tons,  and  the  average  price  paid  to  the  fanners  for 
raw  material  was  4*50  dollars  per  ton. 

will  be  seen  that  a  large  investment  of  capital  in  land  and  machinery 
i  large  outlay  of  money  for  labour  are  needed  to  produce  a  little  over 

00  tons  of  sugar  per  year.  It  is  not  difficult  to  foresee  the  large 
int  of  capital  that  would  be  absorbed,  the  immense  amount  of  labour 
would  be  employed,  and  the  great  extent  of  land  that  would  be  placed 
r  cultivation,  if  even  half  of  the  sugar  consumed  in  the  United  States 
made  from  beets  grown  within  the  country.  The  yearly  consumption 
igar  in  the  United  States  is  now  approximately  2,000,000  short  tons, 
)  the  total  production  of  all  kinds  of  sugar — beet-root,  cane,  maple,  and 
lum — is  about  300,000  short  tons,  showing  that  a  little  less  than  one- 

of  the  total  amount  consumed  is  produced  at  home, 
e  manufacture  of  beet  sugar  in  this  country  is  a  matter  for  serious 
deration.  By  reason  of  the  restricted  area  suitable  for  the  cultivation 
Lgar  cane,  it  is  not  to  be  expected  that,  under  the  most  favourable  con- 
Qs,  the  production  of  cane  sugar  in  Louisiana,  Texas,  and  Florida  will 
largely  exceed  1,000,000  tons.  On  the  other  hand,  there  are  no  limits 
e  possible  amount  of  beet  sugar  which  can  be  manufactured. 

Beet  farming  is  high-class  work. 

e  production  of  sugar-beets  is  of  itself  an  art.  The  ordinary  forms  of 
ulture  cannot  be  used  for  this  purpose.  Sugar-beet  culture  is,  in  every 
(,  intensive,  and  not  extensive,  farming.  High-priced  lands  can  be  used 
ugar-beet  culture  on  which  it  would  be  impossible  to  grow  profitably 
taple  crops.  Intensive  culture,  high  fertilization,  and  scientific  care  in 
r  respect  characterise  successful  beet-sugar  culture  the  world  over.  The 
p-beet  requires  a  deep,  mellow  soil,  perfect  tilth,  entire  freedom  fi'om 
s  and  grass,  and  a  great  deal  of  hand-culture.     The  su^ar-beet  absorbs 

1  quantities  of  water  in  its  growth.  It  is  fond  of  potash  and  phosphoric 
and  is  not  averse  to  nitrogen.  It  is  a  crop  which  should  not  be  grown 
I  than  onoo  in  four  years  upon  the  same  field,  and  this  field,  by  judicious 
ion  and  fertilization,  is  brought  during  this  time  into  perfect  condition 
I  for  the  production  of  a  maximum  crop  of  beets.  The  establishment 
Bet-sugar  culture  in  a  community  gives  an  object  lessen  in  the  highest 
f  agriculture.    It  acts  reflectively  upon  every  other  branch  of  agriculr 


Digitized  by 


Google 


The  Product 


bbat  in  countries  which  gr 
d  maize,  of  barley  and  ha 
ses  and  cattle,  and  in  gen< 
,re  elevated  by  reason  of 
>f  the  beet  sugar, 
[gar  beet  has  been  broughi 
on  of  scientific  principle 
ler  beets  selected  for  seed 
perfect  form  and  size.  Tl 
3  the  early  spring  they  arc 
is  analysed.  The  beets  ari 
aboye  a  certain  percentage 
ling  within  anotuer  class  t 
those  which  fall  below  the 
Little  has  been  done  in 
»ed,  but  for  three  years  tl 
grown  the  highest-grade  s 
iance  with  the  principles  s 
en  by  the  Department  at  i 
ite  equal  to  the  best  groi 
tates. 

How  the  B 

igar  beets,  which  mature 
I,  and  the  foliage,  with  a  i 
■e.  Each  beet  must  be  1 
>f  the  top  of  the  beet  is  i 
centage  of  the  salts  found 
rery  injurious  effect  upor 
:uro.  They  are  bitter  ;  th 
and  form  soap,  and  they 
ing. 

gar  beet,  having  been  broi 
brough  a  lon^;  trough  by 
he  opposite  direction  fron 
thoroughly  cleaned,  all  fra 
1.  Thorough  washing  is 
joil,  or  grit  of  any  kind  upi 
rapidly  dulls  the  knives 
The  beets,  having  been 
rer  the  diffusion  battery. 
)rrugated  knives.  These  ki 
I  that,  when  placed  in  a  t 

et  cuttings,  called  ''  cosett 
ion  battery — a  piece  of 
means  of  the  osmosis  of 
nto  contact  with  the  beet- 
welve  to  fourteen  cells,  so 
one  to  the  other,  and  dra 
water  which  is  used  for 
becoming  more  and  more 
rough  a  sufBcient  number  c 
ze  of  the  battery — it  reai 
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iittings,  and  from  this  it  is  drawn  off  into  a  measuring  tank.  When  the 
utterj  is  once  filled  its  operation  is  continuous,  one  cell  being  filled  with 
ittings,  and  the  exhausted  cuttings  being  discharged  from  another,  eyerv 
me  a  portion  of  juice  is  drawn  into  the  measuring  tank.  The  exhausted 
[lip  is  passed  through  a  press,  by  means  of  which  a  large  portion  of  the 
ater  is  forced  therefrom,  and  the  residue  makes  a  most  excellent  food  for 
ittle.  This  ration,  however,  is  not  a  well-balanced  one,  and  certain  nitro- 
mous  and  fatty  bodies  are  mixed  with  it  in  order  to  make  a  perfect  food, 
il-cakes  are  very  suitable  for  mixing  with  exhausted  pulp  for  this  purpose. 
The  sugar  juices,  withdrawn  from  the  battery  as  above  mentioned,  are 
tssed  into  large  tanks,  where  they  are  saturated  with  lime,  from  1  to  3  lb. 
'which  are  used  for  each  100  lb.  of  juices.  The  temperature  of  the  mixture 
then  raised  gradually,  and  meanwhile  a  stream  of  carbolic  acid  is  blown 
rough  the  mixture.  By  this  treatment  the  lime  is  precipitated  as  carbonate 
'  lime,  carrying  down  with  it  a  large  portion  of  the  impurities  originally 
ntained  in  the  beets.  Beet  juices,  when  first  extracted,  are  usually  of  a 
irk,  almost  inky  colour.  After  treatment  with  lime  and  carbon  dioxide  in 
e  manner  above  described,  they  are  usually  perfectly  brilliant  and  of  a 
sautiful  amber  tint.  After  the  lime  is  all  precipitated  the  juices  are  passed 
rough  filter- presses,  on  the  cloths  of  which  the  lime  and  impurities  are 
tained  while  the  bright  juices  run  through.  A  second  treatment  with  lime 
id  carbon  dioxide  is  uniformly  employed,  and  sometimes  a  third,  in  order 
secure  sugar  juices  of  high  pu>ity.  The  carbon  dioxide  need  for  this 
irposeis  derived  from  a  lime-kiln  in  connection  with  the  factory,  which  also 
rnishes  the  lime  necessary  for  the  precipitation  of  the  impurities. 
The  punfied  juices,  treated  as  above  described,  are  next  conducted  to  a 
ultiple-effect  evaporating  apparatus.  Here  the  juices  are  concentrated  to 
rup,  the  vapours  from  one  of  the  multiple  effects  being  used  to  boil  the 
[uor  in  the  second,  and  the  vapour  from  the  second  being  used  to  boil  the 
|uor  in  the  third.  When  this  apparatus  has  two  pans,  it  is  called  a  double 
Pect ;  when  three,  triple ;  they  rarely  contain  more  than  four,  while  three 
usually  the  number  found. 

The  syrups,  treated  as  above,  if  only  raw  sugar  is  to  be  made,  are  carried 
rectly  to  the  vacuum-strike  pan.  Small  quantities  of  syrup  are  first  taken 
to  the  pan  and  reduced  to  the  crystallizing  point.  When  fine  crystals  of 
gar  appear,  additional  portions  of  the  syrup  are  drawn  iuto  the  pan, 
ntinuously,  or  from  time  to  time,  and  the  small  miscroscopic  crystals  first 
rmed  begin  to  grow  to  the  required  size.  The  operation  usually  requires 
)m  three  to  sixteen  hours,  according  as  the  pan  is  a  quick  or  slow-boiling 
e. 

The  sugar  thus  crystallized  during  the  process  of  boiling  is  removed  from 
e  pan  into  a  mixing  apparatus,  where  it  is  thoroughly  mixed  by  means  of 
rolving  arms.  It  passes  then  directly  into  the  centrifugal  apparatus,  which, 
ving  perforated  sides  and  revolving  with  great  rabidity,  quickly  removes 
B  molasses  from  the  crystals,  leaving  the  latter  m  a  very  dry  form  and 
itable  for  transmission  to  the  refinery. 

In  some  beel-sugar  factories  the  refining  is  done  during  the  process  of 
mufacture.  In  this  case  the  syrups,  before  concentration,  are  filtered 
rough  bone-black  or  saturated  with  sulphurous  acid.  By  these  methods  a 
ire  white  crystal  of  sugar  is  obtained,  which  on  being  dried  in  a  granulating 
paratus  after  coming  from  the  centrifugal,  forms  granulated  sugar. 
The  molasses  which  is  obtained  by  the  above  process  is  re-boiled,  and  & 
cond  crop  of  crystals  obtained  therefrom.  The  molasses  from  this  second 
op  of  crystals  is  re-boiled,  placed  in  tanks,  and  left  to  stand  for  five,  six, 
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3  end  of  which  time  another  crop  of 
formed,  which  can  be  separated  by  th< 
be  final  molasses,  which  contains  a  cona 
ither  for  distilling  purposes,  for  fertilis 
rge  amount  of  potash  which  it  contain 
mt  with  freshlj-bumt  and  ground  lime, 
the  sugar  which  it  contains  is  precipi 
h  the  other  impurities  can  be  separate 
rd  be  beaten  up  with  water  into  a  paste 
m  dioxide  as  above  described  for  purif 
all  the  sugar  which  was  present  in  the  i 

r  is  a  continuous  process,  i.e.,  the  opera 
bably  twenty- four  or  forty-eight  hours  j 
tory  before  the  crystals  of  sugar  secure 
3  is  of  such  a  nature  that  it  cannofc  be 
>f  a  week  or  two  weeks,  when  the  house 
fttion.  An  ordinary  beet-sugar  factor 
n  of  about  250  tons  of  beets  per  day,  an« 
sugar  per  ton.  In  Europe,  larger  fact< 
rkiug  from  400  to  600  tons  of  beets  per 
large  number  of  diffusion  batteries  siti 
he  juices  are  extracted.  From  these  ( 
3d  to  the  central  factory  by  means  of  pi 
A  central  factory  of  this  kind  will  b 
B  from  1,000  tons  of  beets  per  day. 
D  see  the  prosperity  of  American  ma 
nerican  agriculture,  should  favour  the 
lustry.  There  is  no  other  way  in  wl 
ducts  can  be  so  readily  relieved  and  : 
;ricultural  interests,  thus  stimulating  eye 
>tal  consumption  of  sugar  in  the  civilise 
18,  of  which  the  United  States  uses  two-s 
r  4,000,000  are  made  from  sugar-beets 
or  the  markets  of  the  world  the  sugai 
augerous  rival,  the  tropical  sugar-cane, 
hese  su^r-producing  plants,  and  there  ii 
ble  conditions,  a  great  indigenous  sugar  ii 
\r,  can  be  established  in  the  United  Stat 
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a   Species    of    Moth   {Eficrocis  terebrans) 

Destructive   to   Red    Cedar  ai)d    other 
Tinjber  Trees  \\\  New  South  Wales.* 


By  a.  SIDNEY  OLLIFF, 
Government  Entomologist. 

r  in  March,  18S9,  the  young  red  cedar  trees  (Qedrela  toona,  Eoxb.) 
I  State  Forest  Nursery,  at  Gosford  were  found  to  be  suffering  from  the 
[  of  some  insect,  which  seriously  interfered  with  their  growth,  and  as 
ril  appeared  to  be  upon  the  increase,  the  matter  was  brought  before 
lotice  of  the  Colonial  Secretary's  Office,  to  which  Department  the 
t  Nursery  was  at  that  time  attached,  with  a  view  to  obtaining  accurate 
oation  as  to  the  nature  of  the  pest,  and  the  best  means  of  checking 
rages.  For  this  purpose  the  Principal  Under  Secretary,  Mr.  Critchett 
er,  communicated  with  Dr.  E.  P.  Ramsay,  the  Curator  oi  the  Australian 
um,  forwarding  specimens  of  a  moth,  and  portions  of  the  trees  con- 
ig  a  number  of  larv»  or  caterpillars,  presumed  to  be  the  early  stage  of 
jcompanying  moths,  and  the  real  cause  of  the  injuries.  Unfortunately 
specimens  could  not  be  identified  owing  to  their  poor  condition,  but 
lamsay  recommended  that  the  trees  should  be  caretuUy  examined,  and 
B  infected  parts  cut  off  and  burnt,  and  subsequently  he  handed  the 
to  me  for  investigation,  with  the  request  that  I  should  endeavour  to 
the  moth.  This  I  failed  to  do,  although  I  had  more  than  one  con- 
lent  of  larvjB  from  the  nursery,  owing  to  the  dry  condition  in  which 
edar  twigs  were  received,  so  it  was  determined  that  I  should  visit 
)rd,  and  if  possible  obtain  a  better  supply  oi  material.  Accordingly 
od  August  J  made  a  careful  examination  of  the  plantations,  and  with 
ssistance  of  the  late  Mr.  J.  McCoig,  the  overseer  of  the  nursery, 
eded  in  obtaining  a  number  of  larv®  in  various  stages  of  growth.  I 
i  that  the  injury  is  caused  by  the  larvas  burrowing  into  the  main  stems 
Baders"  of  the  trees  for  the  purpose  of  eating  the  pith  and  soft  tissue?, 
I  has  the  effect  of  arresting  the  natural  growth  of  the  tree,  and  thus 
isly  affecting  its  value  for  forestry  purposes.  At  the  time  of  my  visit 
►sford  a  large  number  of  the  infected  trees  had  been  freed  from  the 
}y  the  energy  of  the  overseer,  who  had  used  the  pruning-knife  with 
lent  results,  but  a  few  of  the  lar\»  were  still  to  be  found  by  careful 
liing  in  an  outlying  plantation  at  some  distance  from  tho  nursery.  A 
er  of  the  "  leaders"  containing  the  burrows  of  these  larv©  were  cut 
fterwardg  placed  in  a  jar  partly  filled  with  earth  and  sand,  which  was 

I  several  correspondents  have  lately  made  inquiry  as  to  the  habits  of  this  moth,  and 
iblication  in  which  it  was  described  is  not  readily  accessible,  it  is  thought  that  a 
t  may  be  useful.  The  original  paper  is  here  reproduced  with  a  few  unimportant 
cations. 


Digitized  by 


Google 


i';i' 


-  I'l 


01 


614       -4  Species  of  Moth  Destructive  to  Bed  Cedar. 

kept  moist  to  prevent  the  wood  from  shrinking.  Bj  this  means  a  numl 
of  the  moths  Avere  reared  during  October,  and  they  proved  to  belong  to  1 
Phycitidae,  a  family  of  Lepidoptera  containing  a  large  number  of  speci 
which  in  their  larval  state  are  internal  feeders,  and  nearly  related  to  cerfa 
species  included  in  ZelJer's  genus  Epicrocis.  In  general  form,  and  in  its  hah; 
the  Gosford  moth  also  greatly  resembles  a  species  {Magiria  rohusta,  Mre 
from  Ceylon,  observed  by  Dr.  Thwaites  feeding  within  "branchlets 
mahogany/^  but  as  it  appears  to  differ  in  certain  points  from  this  spec 
and  from  Epicrocis  paiulalis,  "Wlk,  the  form  which  it  most  nearly  approacl 
I  have  ventured  to  characterise  it  under  the  name  Epicrocis  ierehrans. 

Epicbocis,  Zell.\ 
The  species  hero  characterised  as  Epicrocis  ierehrans  is  in  my  opin 
congeneric   with   E,   suhtynalis,   Wlk.    (2?.   strigiferella,   Meyr.),  and 
mesemhrina,  Meyr.,  as  it  agrees  in  every  particular  with  specimens  of  th 
species  kindly  identified  by  Mr.  E.  Meyrick. 

Eam.  PHYCITID^. 

Epicbocis  terebkans,  Oil, 

I. 

Eecords  Aus.  Mus.,  p.  32,  pi.  II  (1S90). 

cf  ?•  Head  dull  reddish-ochreous ;  thorax  and  abdomen  grey 
ochreous,  the  former  paler  in  front.  Labial  palpi  whitish,  inclining 
fuscous  externally,  not  reaching  above  upper  margin  of  eye.  Antei 
brownish-ochreous,  very  finely  ciliated,  basal  joint  large,  thickly  clot 
with  scales.  Forewing  elongate,  moderately  broad,  dilated,  greyi8h-ochre( 
suffused  on  disc  and  on  inner  margin  with  brownish-fuscous,  thickly  clot 
with  white  scales  near  anterior  margin  and  towards  apex  from  basal  t 
thirds,  and  dusted  with  fuscous  and  dull  carmine  scales ;  an  indistinct  d 
longitudinal  fuscous  line  near  costa,  extending  from  base  to  just  before  a] 
an  irregular  fuscous  patch  at  extremity  of  cell  bordered  externally  ^ 
white ;  a  second  very  indistinct  fuscous  line  on  disc  extending  to  mid< 
vein  1  dull  fuKCOus,  veins  2-6  at  apical  fourth  streaked  with  black,  th©  strc 
short,  rcachiug  the  margin,  interrupted  in  their  middle ;  two  inconspicv 
dark  fuscous  spots  on  costa  before  apex,  and  another  similar  but  ami 
spot  on  inner  margin  before  anal  angle  ;  cilia  dull  carmine,  ochreous  atb 
with  a  distinct  fuscous  parting  line,  interrupted  by  a  row  of  ochr< 
whitish  points.  Hindwing  whitish,  suffused  with  fuscous  towards  apex 
at  costa  ;  hind-margin  narrowly  edged  with  fuscous  ;  cilia  whitish,  inclii 
to  fuscous-  near  anal  angle,  a  dark  fuscous  parting  I* •  e  near  base.  Expi 
c?  28-33  mm. ;   ?  34-36  mm. 

Gosford,  Hawkesbury  River,  New  South  Wales;  la.  -<b  feeding  in  t^ 
of  Cedrela  and  Casuarina, 

cf  AntennsD  feebly  dentate;  9  simple;  in  ^form  r'-uilar  to  thos 
Epicrocis  suhlignalis,  Wlk. 

This  species  appears  to  be  nearly  allied  to  Epicrocis  patulalis^  Wlk. 
rvJliincieUa^  Meyr.),  but  the  markings  are  even  less  definite  than  in 
form,  judging  from  the  detailed  description  published  by  Mr.  Me]^ 
(Proc.  Linn.  Soc.  N.S.  Wales,  iii.,  p.  203, 1879).     It  may  be  recognised 
the  presence  of  the  dark  patch  at  the  end  of  the  discoidal  cell,  relieved 

•  Moore,  Lepidoptera  of  Ceylon,  iii.,  p.  365,  pL  184,  fig.  4  ^,  4a  larva  (1887). 
+  Proc.  Linn.  Soc.  N.S.  Wales,  vii.,  p.  157  (1883),  and  Trans.  Ent.  Soc.  Lend., 
p.  257. 
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ly  by  a  patch  of  white  scales,  by  the  characteristic  streaking  at  the 
J  extremity  of  the  wings,  and  by  its  generally  larger  size. 
16  adult  larva  elongate,  rather  robust,  with  sixteen  legs  and  nine  pairs 
iteral  stigmata,  of  which  the  first  pair  is  pro-thoracic.  Head  and 
d  surface  of  1st  thoracic  segment  black  ;  2nd  and  3rd  thoracic  segment 
body  pale. sea-green,  inclining  to  purplish  in  certain  lights,  especially  at 
ides,  an  ill-defined  salmon-coloured  streak  on  each  side  in  the  region  of 
tigmata,  extending  from  the  4th  to  11th  segment  inclusive,  this  marking 
^nspicuous  on  thoracic  segments ;  with  two  dorsal  and  three  lateral 
of  rather  large  black  tubercles,  each  giving  rise  to  a  long  outstanding 
the  dorpal  rows  are  somewhat  irregular  owing  to  the  presence  on  the 
ental  folds  of  similar  tubercles  which  are  a  little  nearer  the  sides  ;  of 
rows  of  tubercles,  that  just  above  the  legs  is  the  least  conspicuous; 
st  thoracic  segment  is  sea-green  at  the  sides,  and  is  provided  with  two 
d  tubercles,  being  a  continuation  of  the  lower  lateral  rows ;  12th  seg- 
rounded,  without  tubercles ;  stigmata  or  spiracles  ochreous,  placed 
ith  the  Ist,  and  above  the  2nd  and  3rd  rows  of  lateral  tubercles ; 
cic  legs  pitchy,  abdominal  legs  sea-green,  inclining  to  fuscous.  Length 
)m!n. 

)  to  the  time  when  the  larva  is  about  two-thirds  grown  it  is  of  a  more 
re  colour  than  the  above  description  would  imply,  being  of  an  obscure 
sh-brown  tinged  with  green,  and  having  the  head  dark  brown,  the 
cles,  both  dorsal  and  lateral,  brownish-black,  and  the  last  abdominal 
Bnt  (that  bearing  the  anal  claspers)  ochreous.  In  form  it  is  more 
uated  and  less  robust. 

J  observations  go  to  show  that  throughout  the  life  of  the  animal  its 
incy  is  to  increase  in  width,  the  adult  larva  being  proportionately  of 
er  girth,  and  capable  of  less  extension  than  the  young.  In  its  fully 
n  state,  particularly  when  about  to  change  to  the  pupa,  it  bears  a 
ng  resemblance  to  the  larvae  of  certain  Saw-flies  or  TenthredinidsB,  many 
bich,  like  the  larva  under  consideration,  are  internal  feeders,  but  this 
ess  is  only  superficial,  as  the  number  of  the  feet,  and  the  position  of 
piracies,  clearly  indicate  its  lepidopterous  nature  ;  and  I  may  add,  its 
ral  structure  accords  with  what  we  know  of  the  larv®  of  the  family 
itidse. 

e  pupa  or  chrysalis  is  reddish -brown,  and  is  enclosed  in  an  elongated 
1  cocoon,  composed  of  coarse  grey  silk.  Usually  the  cocoon  is  placed 
e  entrance  to  the  burrow  in  which  the  larva  has  lived,  but  sometimes  it 
md  attached  to  the  stem  of  the  food-plant.  In  no  case  did  I  observe 
upon  the  leaves,  although  in  a  few  instances  I  saw  three  or  four 
ms  spun  together  in  a  mass  and  attached  to  a  twig ;  in  every  instance, 
ver,  they  were  found  near  the  burrows  from  which  the  larvce  had  made 
escape. 

EXPLANATION  OF  PLATE. 

Moth  {Epicrocis  terebrajis,  Olliff  c^). 

I  showiDg  natural  size. 

[le. 

ibout  two-thirda  grown. 

Bkbout  to  pupate. 

ind  portion  of  cocoon. 

or  ''leaders"  of  Red  Cedar  showing  borings  of  larvse,  cocoon, 

situ. 

Fig.   1  by  Mr.  H.  S.  Burton,  the  plate  is  reproduced  from 
Harrow. 
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Wool-growing  iij  New  Sout 


Questions  submitted  by  Mr.  Alex.  Bruce  (Chief  In 
New  South  AVales,  and  accredited  by  tbe  Governmei 
make  inquiries  iu  Great  Britain),  and  answers  thereto  I 
wool  merchant,  Bradford,  and  Chairman  of  the  Wool  J 
the  Bradford  Chamber  of  Commerce. 

1.  What  is  the  reason  of  the  disproportionately  low 
superfine  merino  wools  P  Are  they  attributable  to  ai 
general  depression  in  trade  and  the  failure  of  the  An 
are  these  low  prices  for  the  fine  wools  likely  to  continu 

Answer. — To  fine  wools  being  considerably  out  of  fasl 
of  the  American  demand.  Great  improvements  in  mach 
to  make  goods  of  60s.  and  ()4s.  qualities  so  perfect  that 
have  not  the  proportionately  high  value  that  they  one 
No.  6  for  definition  of  '*  COs.  and  6is.") 

2.  Are  the  comparatively  high  prices  of  cross-bred  wc 
in  the  face  of  the  fact  that  crossing  is  becoming  more  i 
both  North  and  South  America,  as  well  as  in  AustnUasi 

Answer, — If  crossing  increases  in  an  abnormal  degi 
will  certainly  suffer  in  proportion,  especially  when  o 
tendency  of  fashion  is  from  one  extreme  to  another,  he 
merino  wools  will  probably  come  into  fashion  again. 

8.  As  regards  a  first  cross  with  merino,  which  breed  < 
gives  the  highest  priced  wool  per  lb.,  the  Lincoln,  the  ] 
English  Leicester,  the  Shropshire,  the  South  Down,  or 

Answer, — ^That  which  produces  the  finest  cross-bred  w 
it  is  not  unduly  wasty  in  grease.     As  a  general  rule, 
the  lowest  qualities  of  cross-breds  waste  least  in  scoui 
lose  the  most. 

4.  Is  the  wool  of  the  first  cross  of  the  Merino  with  i 
that  of  the  second  (the  Lincoln  put  again  to  the  cross-1 
the  third  or  fourth  cross  the  most  value  per  lb.,  and  f< 
demand  the  greatest  and  most  likely  to  continue  ? 

Answer, — This  is  again  dependent  on  fashion,  which  ii 

5.  I  would  explain  with  respect  to  this  question  tha 
sheep  at  our  metropolitan  shows  we  divide  them  ii 
(1)  "Fine"  (including  superfine),  (2)  "Medium,"  and 
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the  Tiew  of  simplifying  the  work  of  the  judges  and  giving  each  description  of 
sheep  a  chance.  This  division  again  agrees  in  a  general  waj  with  the 
selection  of  sheep  for  our  different  classes  of  country.  Thus,  on  the  com- 
paratively lightly  grassed  land  we  keep  the  smaller-framed  "  fine"  merino, 
on  the  more  thickly  grassed  we  have  the  ''  Medium"  (the  middle-sized  sheep), 
and  on  our  best  and  most  nutritious  grass  we  keep  the  "  Strong "  large- 
framed  Merino.  Keeping  in  mind  this  explanation,  and  supposing  that  a 
breeder  held  country  which  could  carry  either  a  "  Medium  "  or  "  Fine  " 
wooled  sheep,  which  would  you  recommend  him  to  keep  with  the  view  to  his 
grovring  the  wool  most  likely  to  be  in  demand  and  make  the  better  return 
for  the  sheep?  Supposing  again  that  a  breeder  held  land  fit  to  carry  either  a 
"  Medium  "  or  a  "  Strong  "  Merino,  which  of  the  two  do  you  think  would  as 
regards  wool  be  likely  to  pay  him  best  P 

Annoer, — Unless  the  sheep  were  a  very  good  lot  of  fine  or  superfine 
wooled  ones,  probably  those  which  produced  the  heaviest  fleeces  would  pay 
best,  in  the  medium  and  the  fine,  and  also  in  the  strong  and  medium. 
At  the  present  time  the  prices  of  strong,  medium,  and  fine  are  so  near 
that  the  above  in  their  present  proportion  of  value  would  probably  be 
correct. 

6.  Has  Merino  wool  ever  been  classified,  and  the  classification  recognized  by 
the  trade  as  '*  Strong,"  "  Medium,"  and  "  Fine  "  and  "  Superfine,"  by  the 
diameter  of  the  fibre  ?  I  have  seen  such  a  classification  as  the  following : — 
"  Strong,"  T  Jtt  to  riMr^r  of  an  inch  ;  "  Medium,"  T-i\nr  to  iVb- ©  ;  *^d  "  ^^^^  " 
and  "  Superfine,"  over  riVo  of  an  inch.  Please  say  if  you  consider  these 
figures  are  correct. 

Answer, — Probably;  but  buyers  and  users  of  Merino  wools  classify  them 
bj  terms  which  indicate  the  qualities  or  counts  of  yam  which  it  is  possible 
to  spin  them  to,  e.y.,  "  Strong"  is  called  60s.,  "  Medium"  ranges  from  6i>s. 
to  708.,  "  Fine  "  and  "  Superfine  "  from  80s.  to  120s.  Tour  figures  have  no 
teeognition  in  England. 

7.  How  far  are  the  maximum  number  of  marks  for  the  several  points  in 
the  accompanying  Award  Paper,  framed  for  judging  a  "  Medium '  combing 
Merino  fleece,  correct,  looking  at  the  matter  from  a  breeder's  point  of  view ; 
»c,  is  the  paper  framed  so  as  to  give  to  each  of  the  points  the  number  of 
marks  which  it  ought  to  receive  according  to  the  relative  value  of  such  point 
to  the  breeder  and  manufacturer?  While  the  breeder  naturally  sets  a  high 
money  value  on  the  weight-making  points,  such  as  length  of  staple,  density 
and  evenness,  and  fulness  of  covering  all  over,  as  they  affect  the  return  per 
»heep,  these  points  with  the  exception  of  length  of  staple,  and,  perhaps,  to  a 
Bmall  extent,  density,  are  of  comparatively  little  interest  to  the  wool  buyer 
and  manufacturer,  as  they  purchase  by  the  bale ;  but  although  this  may  be 
eonsideied  to  a  large  extent  a  breeder's  matter,  I  should  be  glad  to  have 
y^our  opinion  how  far  the  division  of  the  scale  into  forty-two  for  weight- 
making  points,  and  fifty-eight  for  quality  of  the  wool,  is  a  correct  division. 
Supposing  that  the  division  is  right,  the  correct  apportionment  of  the  fifty- 
eightnuurks  set  out  in  the  paper  under  the  head  oF  quality  of  fieece,  according 
to  their  respective  money  values,  is  a  matter  entirely  for  the  wool  merchant 
or  manufacturer,  and  I  will  feel  greatly  obliged  by  your  revising,  and 
where  necessary  altering  the  marks  under  that  head  (wb^ther  you  alter 
the  divisions  made  by  me  of  forty-two  and  fifty-eight  or  not)  according 
to  the  relative  money  values  which  you,  as  a  wool  merchant,  would  place 
upon  them. 
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the  Choice  ai]d  Use  of  Artificial  Manures. 

{continued.) 


Br  F.  B.  GUTHRIE, 
Departmental  Chemiat. 

le  remaining  sources  of  phosphoric  acid,  mineral  phosphates,  or 
lites,  are  little  used  in  the  raw  state  as  a  manure,  but  as  they  form  the  basis 
bulk  of  the  superphosphates  and  mixed  manures  on  the  market,  a  short 
at  of  them  will  not  be  out  of  place  here. 

i  mineral  known  as  apatite  is  a  crystalline,  phosphorite  a  non-crystal- 
brm  of  phosphate  of  lime.  These  occur  as  rock-masses,  or  in  nodules 
ded  in  rocks  of  sedimentary  origin  in  many  parts  of  the  world,  notably 
la,  South  Carolina,  Florida,  England,  Spain,  and  Norway.  The 
lian  phosphate  is  a  crystalline  rock,  the  English  coprolites  are  for  the 
spherical  nodules  found  in  the  green  sand  and  chalk. 

mnd  phosphate  is  the  name  usually  given  to  the  above  compound  when 
ground.  They  are  not  much  used  in  this  condition,  but  if  so  employed, 
s^^ential  that  they  should  be  as  finely  ground  as  possible.  They  are 
itrogenous. 

anos  are  the  dried  dung  of  fish-eating  sea-birds,  and  are  obtained  prin 
y  from  the  rocky  islands  in  the  Pacific  and  Atlantic  Oceans.     They  are 

nitrogenous  cr  contain  no  nitrogen,  the  amount  of  this  ingredient 
ising  with  the  age  of  the  deposit.     Guano  was  at  one  time  very  exten- 

used  as  a  manure,  but  it  is  being  largely  superseded  by  clieaper  and 
concentrated  forms  of  phosphoric  acid  and  nitrogen.     Nevertheless,  it 
1  not  be  entirely  overlooked,  in  view  of  the  quantity  of  it  existing  in 
lands  of  the  Pacific  Ocean  off  our  own  coasts. 
)  nit]*ogen  exists  often  in  the  three  forms  of  organic  nitrogen,  ammonium 

and  nitrates,  the  last  form  being  the  most  soluble  form  in  which 
pn  can  be  applied  to  the  soil.  They  are  excellent  manures  for  cereals, 
ially  as  a  top-dressing  in  the  spring. 

)Y  likewise  contain  an  appreciable  percentage,  2  to  3  per  cent.,  of  potash. 
)  bulk,  however,  of  the  mineral  phosphates  and  of  phosphatic  guanos 
►nverted  by  treatment  with  sulphuric  acid  into  superphosphates. 

yerphosphates. — When  bones,  bone-ash,  or  any  of  the  substances  men- 
l  in  the  previous  paragraphs,  are  acted  upon  by  oil  of  vitirol,  or  sulphuric 
bhe  phosphate  of  lime  which  they  contain,  and  which  exists  in  the  form 
calcium  phosphate,  is  converted  into  a  different  lime  compound,  known 
)Do-calcium  phosphate,  or  superphosphate.  This  substance  differs 
J  from  the  original  phosphate  in  being  readily  soluble  in  water.  We 
ibeady  seen  that  tne  availability  of  a  manure  as  plant-food  depends 
J  upon  its  ready  solubility,  consequently  a  phosphate  of  lime  soluolein 
is  the  most  available  form  of  this  substance.  Plants,  however,  are  not 
dent  for  their  food-supply  upon  such  compounds  as  are  soluble  in  water, 
re  able,  by  means  of  tne  acid  juices  secreted  in  the  roots  and  root-hairs. 
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[)  avail  themselves  of  a  class  of  compounds  soluble  in  vegetable-acids.  It  u 
ideed,  very  improbable  whether  superphosphate  remains  in  the  soil  for  an; 
jngth  of  time  in  that  condition,  for  it  is  readily  decomposed,  both  by  car 
onate  of  lime  and  by  the  iron  and  alumina  salts  present  in  the  soil.  Cai 
onate  of  lime  converts  it  into  a  third  compound  of  lime  and  phosphoric  acid 
nown  as  bi-calcium  phosphate.  This  substance  is  insoluble  in  water,  bu 
eing  in  a  very  finely  aivided  state  is  readily  dissolved  by  the  plant-acidi 
ron  and  alumina  attack  the  superphosphate  even  more  rapidly,  convertin 
;  into  phosphates  of  iron  and  alumina,  to  which  the  same  remarks  apply. 

This  point  is  of  further  importance  in  reference  to  the  composition  c 
he  superphosphates  sold  as  manures,  for  they  also  contain  a  considerabl 
uantity  of  the  bi-phosphate  in  question  as  a  rule. 

A  glance  at  the  table  of  manures  in  another  part  of  this  number  will  sho^ 
his.  The  action  of  the  vegetable  acids  above  mentioned  may  be  fairl 
ypified  by  that  of  citric  acid  or  ammonium  citrate,  and  the  phosphoric  aci 
epresentcd  in  the  tables  as  ''  citrate  soluble  "  is  just  this  bi-calcium  phos 
ihate,  which  is  formed  to  a  greater  or  less  extent  in  such  manures  by  th 
Qter-action  of  superphosphate  and  unchanged  tri-calcium  phosphate.  In 
uperphosphate,  therefore,  as  usually  purchased,  there  will  be  not  only  th 
rater-soluole  superphosphate,  but  also  a  certain  quantity  of  the  reverte 
fhosphate,  which  is  insoluble  in  water,  but  is,  nevertheless,  available  fc 
lant-food,  and  is  of  only  slightly  lower  fertilising  value  than  the  wate: 
oluble  phosphate. 

Superphosphate  is  essentially  the  manure  for  root-crops,  and  in  all  case 
irhere  a  rapia  return  is  wanted.  Por  autumn  manuring  and  for  the  manurii] 
f  permanent  pasture,  bone-dust  is  equally  effective,  and  the  conditions  und< 
irhich  it  will  be  advisable  to  use  the  one  or  the  other  form  of  phosphate  wi 
ary  under  different  circumstances. 

Superphosphates  are  more  especially  beneficial  on  soils  of  medium  natur 
>nd  such  as  contain  lime.  Indeed,  in  sandy  soils  poor  in  lime  it  has  bee 
ound  to  be  of  very  little  benefit.  It  must  not  be  forgotten  that  it  is  an  aci 
lanure,  and,  in  the  absence  of  lime  to  neutralise  it,  may  even  prove  injuriou 

It  is  applied  usually  at  the  rate  of  8  to  4  cwt.  per  acre,  the  amount  varyic 
rith  the  nature  of  the  soil  and  with  the  quantities  of  the  other  manures  use 
1  conjunction  with  it.  It  is  of  especial  value  iu  the  case  of  turnips  and  roo 
rops,  and  it  forms  the  basis  of  the  "general"  manures,  special  manures,  mixc 
ertiliserj?,  &c.,  such  manures  being  usually-  prepared  tiom  superphosphati 
y  the  addition  of  sulphate  of  ammonia  or  nitrato  of  soda  and  potash  salts. 

Superphosphate  obtained  from  mineral  phosphate  contains  no  nitroge 
^hat  obtained  from  bones  usually  contains  2  or  3  per  cent.,  a  portion  of  tl 
itrogen  having  been  lost  in  the  process. 

The  following  table  will  serve  to  convey  an  idea  of  the  result  of  the  aetic 
f  sulphuric  acid  upon  mineral  phosphates  and  upon  bone-meal  respectively  :- 


V^ater     

'olatile  and  oombustible  matter 
'hosphate  of  lime  (soluble  in  water) 

Qsoluble  phosphate  of  lime 

and  and  insoluble  matter     

bntaining  nitrogen 

Iqaal  to  ammoma       


Superphosphate  from 
mncnU  Phosphate. 

from  Bone-meaL 

1600 

10-00 

9-50 

33*00 

28-00 

31*50 

6-00 

2-00 

5-00 

300 

3-00 

3^ 
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The  tendency  to  revert  is  greater  in  those  superphosphates  which  contain 
ron  and  alumina,  and  in  such  manures  a  portion  of  the  soluble  phosphoric 
icid  often  reverts  to  the  citrate-soluble  condition  on  keeping  for  a  length  of 
ime. 

"Dissolved  bones"  is  the  name  applied  to  superphosphate  prepared  from 
X)ne8. 

"  Dissolved  guano  '*  is  superphosphate  obtained  from  guano. 

"  Fish  guano  "  is  not  a  guano,  but  fish  offal. 

"Dissolved  bone  compound  "is  a  term  applied  to  a  mixed  manure,  pre- 
pared usually  from  mineral  superphosphates,  Avith  the  addition  of  bones, 
flood,  <&c. 

%t€,  or  Batic  slag  must  also  bo  mentioned  amongst  phos- 
It  is  a  waste  product  in  the  manufacture  of  steel  by  the 
or  Basic  process,  and  contains  in  the  form  of  a  phosphate 
lorus  existing  in  the  original  impure  pig-iron.  In  Germany 
ies  of  it  are  consumed,  and  in  England  its  use  is  largely 
ese  countries  it  can  be  obtained  at  very  small  cost,  and 
a  very  valuable  and  cheap  form  of  phosphoric  acid,  its 
being  about  £2  per  ton,  but  its  great  weight  and  the 
transport  has,  no  doubt,  hitherto  prevented  its  economical 

r. 

ate  meal "  is  a  name  given  to  a  basic  slag  which  is  pro- 
nodification  in  the  Thomas  Gilchrist  process,  and  is  very 
acid. 
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Analyses  of  Commercial  Fertilisers. 


By  F.  B.  GUTHRIE. 

Cue  accompanying  list  of  manures  obtainable  in  Sydney,  together  with  thai 
composition  as  determined  by  analysis,  and  their  price,  is  the  result  c 
revision  of  similar  lists  that  have  appeared  in  the  Gazette,  new  manure 
having  been  added  and  several  of  the  old  ones  having  dropped  out. 

The  list  is  compiled  in  the  interest  of  the  farmers ;  it  is  hoped  that 
nay  serve  as  a  guide  to  those  requiring  a  particular  class  of  manure.  It  : 
lot  pretended  that  all  manures  on  the  market  are  here  represented,  but  a 
:hose  here  given  have  been  analysed  by  the  Department,  and  the  figure 
?iven  are  those  obtained  from  samples  submitted  to  the  Department,  wit 
ihe  exception  of  the  Sugar  Company's  manures.  The  list  will  be  ma^ 
nore  complete  in  course  of  time.  The  column  of  values  requires  sonr 
explanation.  These  figures  are  calculated  from  the  composition  of  tl 
nanura  as  represented  by  analysis,  a  definite  unit  value  being  assigned  1 
3ach  of  the  fertilising  ingredients.  It  will  be  found  that  these  figures  ai 
jonsiderably  lower  than  those  hitherto  adopted,  and  they  must  be  substitute 
For  the  latter.  The  values  of  these  fertilising  ingredients  are  controlled  I 
:he  market,  and  are  subject  to  frequent  change ;  consequently  they  requi] 
revision  from  time  to  time. 

The  units  on  which  the  values  here  given  are  computed  are  the  fo 
[owing : — 

Unit  Values  of  fertilising  ingredients  in  different  manures. 


Kitrogen  in  ammonium  salts  and  nitrates 

138.      per  uni 

Nitrogen  in  blood,  bones,  offal,  &c.— 

-fine 

lis.  4d. 

»i 

»                 >i                 >» 

medium    ... 

lis.  2d. 

» 

»»                 »»                 >» 

coarse 

lis. 

>» 

Phosphoric  acid  in  bones,  offal,  &c.- 

—fine 

2s.  Cd. 

It 

»?                 »                 »j 

medium  ... 

2s.  4d. 

>> 

5J                                   »»                                   9> 

coarse 

2s.  2d. 

99 

Phosphoric  acid  in  superphosphate — 

„              water-solublo 



5s.  4d. 

99 

„              citrate-soluble  ... 

.••         •.• 

4s. 

99 

„              insoluble 



2s.  6d. 

99 

Potash            



68. 

99 

"  Fine  "  is  that  portion  of  the  bone-dust  which  passes  through  a  sieve  ( 
>0  meshes  to  the  inch. 

"  Medium  "  that  which  passes  through  a  sieve  of  12  meshes  to  the  inch. 

"  Coarse,''  that  portion  which  does  not  pass  through  a  sieve  of  6  meshes  1 
ho  inch. 
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To  determine  the  value  of  any  manure  the  percentage  of  each  ingredient 
is  multiplied  by  the  unit  value  assigned  above  to  that  ingredient,  the  result 
being  the  value  per  ton  of  that  substance  in  the  manure.  Por  example,  a 
bone-dust  contains  4  per  cent,  nitrogen  and  20  per  cent,  phosphoric  acid  : — 

4  X  lis.  4d.=£2  58.  4d.=value  of  the  nitrogen  per  ton. 

20  X    2b.  6d.=z£2  lOs.  Od.=value  of  the  phosphoric  acid  per  tou. 

£4  15s.  4d.=value  of  manure  per  ton. 

It  must  bo  clearly  understood  that  the  value  thus  assigned,  dependinj^ 
olelj  upon  the  chemical  composition  of  the  manure,  does  not  represent  in  all 
lises  the  actual  money  value  of  the  manure,  which  depends  upon  a  variety 
if  causes  other  than  the  composition,  and  is  affected  by  local  conditions. 

It  is  simply  intended  as  a  standard  by  which  different  products  may  bo 
ompared.  At  the  same  time  it  has  been  attempted  to  make  the  standard 
ndicate  as  nearly  as  possible  the  fair  retail  price  of  the  manure,  and  the  fact 
bat  in  the  majority  of  cases  the  price  asked  and  the  value  assigned  are  fairly 
lose  shows  that  the  valuation  is  a  fair  one. 

To  economise  space  only  those  ingredients  are  given  whoso  presence 
irectly  affects  the  value  of  the  manures.  Full  analyses  can  be  obtained  if 
esired. 

In  the  table  of  mixed  fertilisers,  Ac,  it  will  be  noticed  that  three  columns 
reaaaigned  to  phosphoric  acid,  and  a  different  unit- value  assigned  to  each, 
ater-soluble,  citrate-soluble,  and  insoluble.  AVhen  bones  or  mineral  phos- 
hates  are  acted  on  by  sulphuric  acid,  a  portion  of  the  bone-phosphate  is 
inverted  into  another  lime-compound  known  as  mono-calcic  phosphate  or 
aperphosphate.  This  compound  is  soluble  in  water,  and  it  is  to  its  presence 
lat  the  rapid  action  of  the  superphosphate  is  due. 

This  i3  the  "  water-soluble"  acid  of  the  table. 

In  many  superphosphates,  however,  a  considerable  portion  of  this  com- 
ound  has  undergone  change.  This  change  may  be  due  to  the  quantity  of 
ilphuric  acid  used  in  the  manufacture,  to  the  quantity  of  salts  of  iron  and 
lumina  present  or  to  the  length  of  time  it  has  been  kept,  and  it  results  in  the 
)rmation  of  a  third  lime  compound — ^bi-calcic  phosphate.  This  is  known  as 
reverted"  or  "  retrograde"  phosphoric  acid,  and,  being  insoluble  in  water 
at  soluble  in  ammonium  citrate,  is  here  given  under  the  heading  **  citrate 
)luble."  A  value  has  been  assigned  to  the  phosphoric  acid  in  this  condition 
itermediate  between  the  others.  Its  manurial  activity  has  been  found  to 
9  very  little  less  than  that  of  the  water- soluble  acid. 

As  many  manure  manufacturers  prefer  to  use  the  term  **  reverted,"  it  is 
ell  to  keep  in  mind  that  in  this  list  the  term  is  identical  with  "  citrate- 
)luble."  The  only  exception  is  in  the  case  of  Thomas  phosphate.  In  this 
roduct  the  "  citrate-soluble"  is  a  compound  of  lime  distinct  from  the 
ihers ;  it  is  neither  bone-phosphate  nor  superphosphate,  nor  reverted  phos- 
bate,  but  is  a  fourth  lime-compound,  known  as  tetra-calcic  phosphate.    It 

soluble  in  ammonium  citrate,  and  has  practically  the  same  manurial 
Jtivity  as  reverted  phosphate.  AH  bonedusts  are  graded,  and  it  will  be  seen 
lat  a  slightly  different  value  has  been  assigned  to  the  nitrogen  and  phos- 
boric  acid  in  the  various  grades.  It  is  to  be  hoped  that  the  slightly 
icreased  value  assigned  to  the  finer  product  will  induce  manufacturers  to 
17  more  attention  to  the  production  of  a  finer  bonedust. 

In  the  third  table  are  a  number  of  waste  products  which  may  in  many 
ises  be  economically  utilised. 
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Practical  Vegetable- Growing^ 


Directions  for  the  Month  of  August. 

WKLTE  months  have  now  passed  since  these  directions  for  yegetable-growing 
ere  begun,  and  it  is  pleasing  to  know  that  thej  have  been  of  considerable 
isiatance  to  several  of  the  readers  of  the  Agricultural  Gazette  who  have 
ken  the  trouble  to  follow  the  advice  given.  It  is  greatly  to  be  regretted, 
)weTer,  that  but  little  attention  is  given  by  farmers  generally  to  the  growth 
:  vegetables,  and  indeed  they  are  but  too  often  neglected  altogether.  The 
iltivation  of  but  a  few  kinds  even  might  be  made  not  only  profitable,  but 
teresting,  and  when  interest  is  but  once  aroused  the  number  of  varieties 
ill  be  increased,  and  tho  cjuality  of  the  vegetables  improved. 
Readers  are  again  reminded' that  thorough  preparation,  good  drainage, 
id  frequent  and  proper  cultivation  are  necessary  for  the  production  of 
igetables  of  the  best  quality.  Manure  of  the  best  kind  for  vegetables 
lould  never  be  wanting  on  a  farm.  A  mixture  of  the  droppings  of  all 
limais  (except  the  pig),  burnt  bones,  and  vegetable  rubbish,  well  rotted 
gather,  forms  a  manure  that  cannot  be  excelled.  Wood  ashes  should  be 
•eserved,  and  spread  over  the  garden  as  they  accumulate.  The  space  to  be 
t  apart  for  vegetables  need  not  be  very  large,  but  it  should  be  kept  entirely 
)art  for  them,  away  from  fruit  or  other  trees,  and  should  be  open,  bright, 
id  sunny. 

Take  every  opportunity  to  prepare  for  spring  sowing  and  planting,  for 
iring  next  month  nearly  all  the  tender  sorts  of  vegetables  may  be  sown, 
en  m  the  coolest  climates.  Make  a  thorough  clearing  away  of  rubbish, 
ch  as  old  cabbages,  peas,  and  useless  vegetables  of  all  sorts.  When  these 
ive  been  cleaned  off,  spread  a  good  dressing  of  manure,  and  dig  it  in,  taking 
re  to  dig  the  beds  as  evenly  and  level  as  possible.  Nothing  can  be  worse 
an  a  bed  all  heaps  and  hollows,  and  it  requires  but  little  practice  to  dig 
ell,  if  proper  attention  is  given  to  it  and  the  work  be  not  too  much  hurried, 
uring  the  month  the  following  vegetables  may  be  planted  and  sowed : — 

Asparagus. — Eoots  liad  better  be  planted  as  soon  as  possible,  because 

jfore  long,  and  especially  in  the  warmer  parts  of  the  Colony,  the  buds  or 

ioots  will  begin  to  start  into  growth.     It  may  be  stated  for  the  benefit  of 

lose  who  know  nothing  about  asparagus  that  two  or  three  years  must 

apse  before  the  shoots  should  be  gathered  for  use,  but  after  the  plants  are 

jd  they  will  be  productive  for  many  years,  provided  they 

dressing  of  manure,  and  the  land  had  been  well  dug  and 

be  asparagus  was  planted.     As  stated  in  the  gardening 

month  last  vear,  "It  prefers  light,  warm  soil,  but  this  is 

essary  for  the  production  of  good  shoots.     A  dressing  of 

nches)  should  be  well  mixed  with  the  surface  soil  to  the 
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epth  of  about  6  inches.  "When  the  ground  is  quite  readj  for  planting,  di 
oles  about  6  inches  deep,  and  large  enough  for  the  roots  to  be  spread  o\ 
Fenly  without  touching  tne  sides."  Keep  the  centre  of  the  plant  an  inc 
r  two  higher  than  the  ends  of  the  roots.  This  can  be  done  by  raising:  tl 
oil  in  centre  of  the  hole,  making-a  little  sort  of  mound  as  it  were.  Fill  i 
rith  fine  soil  by  hand,  and  firm  it  well  down,  but  take  care  not  to  break  < 
ijure  the  fleshy  roots.  The  crown  of  the  plant  should  be  about  2  inchi 
elow  the  surface  when  covered  up.  The  plants  should  stand  from  aboi 
i  to  3  feet  apart.  A  dozen  or  eighteen  plants  will  give  a  fair  supply  < 
grass,"  when  they  have  became  well  established.  If  plants  cannot  1 
Tocured,  the  intending  grower  will  be  obliged  to  sow  seeds  and  raise  li 
wn  plants,  and  the  work  of  sowing  had  better  be  done  some  time  durii 
eptember  or  early  in  October.  Keep  the  ground  quite  free  from  weeds, 
bis  is  an  important  matter  during  the  early  growth  of  asparagus. 

Artichoke^  Jerusalem. — Before  it  is  too  late,  obtain  some  tubers  and  pla 
bem  out  in  trenches  made  about  6  inches  deep,  and  B  feet  apart.  Drop  t 
libers  along  these  trenches,  about  1  foot  apart,  and  cover  with  fine  soil.  T 
round,  before  making  the  trenches,  should  be  well  dug,  well  drained,  ai 
rell  manured.  This  plant  belongs  to  the  same  family  of  plants  as  the  so 
ower.  The  tubers  are  wholesome  and  nutritious,  and  should  be  grown  i 
veryone  who  can  obtain  tubers.  Ifc  will  grow  in  any  kind  of  soil,  and  co 
equently  is  generally  neglected,  aud  the  produce  is  but  small,  but  if  w< 
Joked  after  the  yield  will  be  considorablo.  When  the  stems  begin  to  with 
way  towards  winter  the  roots  may  be  gathered  for  use,  as  they  may 
equired. 

Beans,  French  or  Kidney. — As  this  is  a  vegetable  generally  well  liked,  a 
omparatively  easy  to  grow,  when  the  frosts  are  over  a  few  rows  should 
own  in  the  warm  parts  of  the  Colony.  Where  there  is  danger  of  frost  it 
lot  worth  while  risking  the  sowing,  as  the  vegetable  is  tender  and  canr 
tand  frost.  Dig  the  ground  well  aud  manure  freely,  adding  some  lime  aft 
irards  if  it  can  bo  obtained.  Superphosphate  of  lime  is  a  good  addition 
armyard  dung,  but  sulphate  of  ammonia,  nitrate  of  soda,  or  any  spec 
lanure  containing  nitrogen,  should  be  avoided.  Potash  would  be  most  ui 
ul,  and  for  this  wood  ashes  may  be  used  freely.     Sow  the  beans  in  ro 

feet  6  inches  or  3  feet  apart.  Make  drills  about  3  inches  deep,  drop 
he  beans  from  4  to  8  inches  apart,  and  cover  with  fine  soil,  firm  down  w: 
he  back  of  a  spade,  and  keep  quite  free  from  weeds. 

JBeet,  Bed. — A  row  or  two  of  this  vegetable  should  certainly  be  grown 
veryone  who  has  a  garden.  It  is  best  not  to  apply  manure  for  this  pla 
or  if  the  ground  be  freshly  manured  the  beet  is  liable  to  become  fork 
nd  badly  shaped.  Use,  therefore,  ground  that  has  been  well  manui 
rom  some  other  vegetable.  Sow  the  seeds  in  drills  18  inches  apart,  a 
bout  1  inch  deep.  Cover  the  seed  by  hand  with  fine  soil,  and  firm  do' 
rith  the  back  of  a  spade.  When  the  plants  come  up  and  are  3  or  4  incl 
igh,  thin  them  out  by  degrees  to  about  9  inches  or  even  a  foot  apart. 

Beef,  Silver. — A  useful  vegetable,  which  is  grown  for  the  leaves,  and  i 
tie  root.  Manure  the  ground  well  with  farmyard  dung,  and  then  sow  1 
9ed  in  the  same  way  as  directed  for  red  beet.  Thin  out  the  plants  well 
bout  18  inches  apart,  and  keep  them  free  from  weeds. 

Broccoli,  Brussels  Sprouts^  Oahhage,  Cauliflower,  Savoy. — These  vegotab 
squire  much  the  same  treatment,  and  are  therefore  classed  together.  Tl 
elong  to  the  same  family,  but  have  been  altered  by  selection  aad   cu! 
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EtioD.  Make  small  seed-beds,  digging  the  eoil  fine,  and  keeping  it  as  leve 
8  possible.  Sow  a  little  seed  thinly  in  small  drills  about  2  inches  aparl 
lie  Brussels  sprouts,  broccoli,  cauliflower,  and  Savoj  will  be  found  t 
ncceed  best  at  this  season  of  the  year  in  the  coolest  parts  of  the  Colony 
(Then  plants  are  available,  thej  may  be  planted  out  from  2  to  3  feet  aparf 
ceording  to  the  richness  of  the  soil.  The  richer  the  soil,  the  wider  apai 
le  plants  should  stand.  The  ground  should  be  well  dug  and  well  manured 
1  order  to  produce  good  cabbages,  cauliflowers,  &c.,  the  seedling  plant 
lould  be  lifted  carefully  from  the  seed-beds,  taking  care  not  to  break  thei 
)ot8.  They  should  then  be  planted  out  carefully,  kept  well  weeded,  an( 
ell  cultivated  frequently. 

Celery. — Sow  some  seed  in  a  small  carefully-prepared  seed-bed,  or  in  a  box  o 
3od  fine  soil  mixed  up  with  some  old  dung.  The  box  should  be  well  drained 
id  holes  should  be  made  in  the  bottom  to  allow  surplus  water  to  get  awa; 
[lickly.  Make  little  drills  with  your  fingers,  about  half  an  inch  deep,  dro 
I  the  seed  thinly,  and  cover  over  with  fine  soil.  Do  not  let  the  soil  becom 
ry,  and  shade,  if  necessary,  from  the  sun,  but  let  the  shading  be  light,  an 
?move  it  before  the  plants  grow  much,  otherwise  they  will  become  weak  an 
drawn."  When  the  plants  have  grown  to  a  height  of  about  2  inches,  mov 
lem  to  a  small  bod  which  has  been  well  prepared  and  the  soil  made  fin< 
Ken  plant  out  in  this  bed,  about  3  inches  'apart,  the  young  seedlings  whe: 
ley  have  grown  to  a  height  of  about  2  or  &  inches,  and  they  will  develo 
to  strong  sturdy  plants,  ready  for  transplanting  into  trenches.  Celer 
^ds  abundance  of  manure  and  good  supplies  of  water. 

Carrot  seed  may  be  sown  largely  in  soil  that  should  be  prepared  in  th 
me  way  as  that  recommended  for  red  beet.  Sow  in  rows  about  1  foe 
>art.  The  seed  being  provided  with  small  hooks,  is  apt  to  stick  together 
erefore,  before  sowing,  rub  it  well  with  sand,  and  this  will  cause  it  t 
parate.  Carrot  seed  takes  a  long  time  to  come  up,  and  unless  the  bed 
e  kept  well  weeded  the  young  plants  may  be  smothered.  When  ol 
lough  to  handle,  thin  out  well. 

Leeh. — A  most  useful  and  wholesome  vegetable  well  worth  the  growing 
requires  rich  soil,  plenty  of  moisture,  and  abundance  of  manure.  Th 
ound  should  be  well  drained.  Sow  a  little  seed  in  a  seed-bed,  and  whe 
e  seedlings  have  grown  to  a  height  of  6  or  8  inches  they  may  be  trant 
Binted.  The  seed  should  be  covered  very  lightly  with  soil — in  fact,  barel 
vered. 

Lettuce, — Sow  a  little  seed  in  a  seed-bed,  and  plant  out  the  seedlings  whe 
ey  are  large  enough  to  handle.  If  plants  can  now  be  obtained,  the 
ould  be  planted  out.  Do  not  break  the  roots  more  than  can  be  avoidec 
anure  tne  ground  well  with  rotted  dung  before  planting.  In  wan 
atricts  it  may  be  advisable  to  sow  the  seed  in  rows  about  I  foot  apart,  an 
it  transplant.  This  will  stop,  to  some  extent,  the  tendency  of  the  lettuc 
'*  bolt "  or  run  to  seed  before  it  makes  a  good  heart. 

Melons,  Cucumber, — Seed  may  be  sown  in  warm  spots,  where  the  your 
ants  can  be  protected  from  frosts.  When  all  danger  from  frost  is  pas 
e  seedlings  may  be  transplanted  out  to  the  garden. 

Onion. — Sow  seed  largely  of  this  important  and  wholesome  vegetabl 
rain  the  ground  thoroughly,  and  manure  heavily  with  rotten  dung.  The 
ake  the  surface  fine  and  level,  and  sow  the  seed  in  drills  about  12  or  ] 
ches  apart.  Be  very  careful  not  to  sow  the  seed  too  deep,  but  mere 
►ver  it  with  fine  soil.     On  no  account  allow  any  weeds  to  grow,  or  else  tl 
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seedlings  will  soon  be  ruined.  When  the  plants  come  up  and  are  fail 
strong,  thin  them  out  to  6  or  8  inches  apart.  Make  the  beds  narrow 
facilitate  weeding. 

Parsnip. — Sow  largely  in  drills  as  was  directed  for  beet-sowing.  1 
ground  should  be  dug  deep,  but  it  would  not  be  advisable  to  apply  manur 

Peas, — Should  be  sown  largely  in  well-prepared  ground  that  has  1m 
well  manured  with  rotted  dung.  Avoid  the  use  of  manures  containinj 
large  proportion  of  nitrogen,  such  as  sulphate  of  ammonia.  If  artific 
manure  has  to  be  used,  apply  superphosphate  of  lime  two  parts,  and  kail 
or  potash  manure,  one  part,  at  the  rate  of  about  a  large  handful  to  1 
square  yard.  Pine  ground  bone-dust  is  a  good  manure  to  apply,  t 
lime^  rubbish,  and  wood  ashes  are  useful.  Sow  the  peas  in  drills,  abou 
feet  apart,  and  cover  with  about  3  inches  of  soil.  The  peas  should  not  be  so 
closer  together  than  4  inches.  As  soon  as  the  peas  are  well  up  above 
ground  put  in  sticks  along  the  rows  to  support  tne  plants  from  trailing  o 
the  ground.     Keep  the  ground  between  the  rows  frequently  hoed. 

Potato, — Plant  a  few  rows  of  a  kidney  variety,  the  early  rose ;  or  if  th 
cannot  be  procured,  try  any  other  kind  available.  Dig  the  ground  w 
manure  it  well,  and  drain  well.  Use  farmyard  dung,  which  can  be  impro^ 
with  a  little  sulphate  of  ammonia  and  potash  manure,  kainit.  Make 
rows  about  3  feet  apart,  and  put  in  the  potatoes  about  1  foot  apart,  5  o 
inches  deep.     Use  fair-sized  whole  potatoes  in  preference  to  cut  set& 

Badish. — Sow  a  few  rows  of  various  kinds  in  soil  made  rich  with  very  v 
rotted  manure. 

Hhuharh, — ^This  is  a  most  useful  plant  to  grow.  It  needs  rich,  heav 
well-drained,  and  deeply-dug  soil,  riant  out  roots,  if  they  can  be  obtain 
3  or  4  feet  apart.  The  crown  of  the  plant  should  be  about  2  or  3  inc 
below  the  surface  of  the  soil  when  covered  up.  If  plants  are  not  ea 
obtainable,  seed  may  be  sown  next  month,  but  the  plants  will  not  be  re: 
to  put  out  for  some  time. 

Turnip. — Sow  a  little  seed  in  drills,  about  I  foot  or  15  inches  ap 
Cover  the  soil  with  not  more  than  an  inch  of  fine  soil.  Manure  with  ,Bt8 
dung,  superphosphate  of  lime,  or  fine  bone-dust. 

Tomato. — Sow  a  little  seed  in  a  warm,  sheltered  place  and  protect  fi 
frosts-    When  there  is  no  danger  from  frosts,  seed  may  be  sown  in 
garden  without  protection,  and  if  plants  can  bo  obtained  they  should 
planted  out. 
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)uiti]!ro  the  month  the  planting  that  has  not  been  already  done  must  be 
ompleted,  and  the  same  care  and  attention  must  be  exercised  in  the  planting 
A  has  been  previously  described  in  these  notes.  When  set  out,  the  young 
rees  must  be  properly  headed  back,  so  that  the  young  growth  maybe  strong 
nd  vigorous.  By  neglecting  to  cut  back  sufficiently  hard  at  planting,  the 
tttare  strength,  vigour,  and  symmetry  of  the  tree  is  greatly  impaired. 
The  pruning  of  deciduous  (summer)  fruit-trees  must  be  completed  during 
bo  month,  and  where  the  main  crop  of  oranges  and  lemons  has  been  gathered 
Ijcse  trees  may  receive  the  pruning  they  require — that  is,  the  removal  of 
ead  or  superfluous  branches,  and  the  shorteumg  in  of  excessive  or  stragglincr 
rowths.  Thorny  mandarin-trees  should  be  well  thinned  out,  as  a  good 
early  pruning  will  result  in  a  strong  vearly  growth  of  new  wood,  on  which 
36  succeeding  year's  crop  of  fruit  will  be  grown.  Thus,  instead  of  having 
a  excessive  crop  of  small-sized  fruit  one  season  and  little  or  no  fruit  the 
ext,  regular  crops  of  fine  fruit  will  be  produced. 

August  should  be  a  busy  month  for  spraying,  and  spraying  is  an  operation 
hich  is  just  as  essential  in  nearly  every  orchard  in  the  Colony  as  is  the 
ithering  of  the  fruit. 

All  winter  sprays  to  destroy  scale  insects — red  spider,  Ac. — on  summer 
'ait-trees,  should  be  completed  during  the  month,  and  where  citrus  trees 
re  badly  affected  with  either  the  red,  white,  mussel,  or  glovers  scales,  the 
'oit  should  have  been  gathered,  the  necessary  pruning  done,  and  then  the 
"ees  should  be  well  sprayed  with  the  resin,  caustic  soda,  and  fish-oil  wash, 
he  black  and  broad  scales  would  also  be  destroyed  by  this  treatment,  but 
ley  can  be  easily  destroyed  at  any  time  by  means  of  the  kerosene  emulsion, 
ipecially  if  a  starch  solution  is  added,  so  as  to  form  a  film  or  skin  over  the 
»ies,  which  peels  off  when  dry,  taking  the  scales  and  their  attendant 
imagine  or  smut  fungus  along  with  it.  Winter-sprays  on  citrus  trees 
lUst  be  applied  before  the  young  growth  and  blossoms  appear.  Towards 
16  end  01  the  month  the  first  sprayings  with  Bordeaux  mixture  foi 
le  shot-hole  fungus  or  scab  of  toe  apricots,  the  Windsor  pear  blight, 
ad  the  apple  scab,  should  commence  m  the  earlier  districts,  and  the 
lot-hole  of  the  almond  and  cherry  should  also  be  prevented  by  the  same 
leans.  Bust  and  curl-leaf  in  peaches  and  nectarines,  though  not  entirely 
revented  by  Bordeaux  mixture,  are  oflten  greatly  checked  by  its  application, 
luring  the  month  the  black  aphis  on  the  peach,  nectarine.  Oriental 
rapanese)  plums,  and  occasionally  apricots,  should  be  carefully  hunted  oul 
ad  killed  wherever  found.  As  these  insects  infest  the  roots,  as  well  as  the 
ranches,  it  is  advisable  to  fork  a  little  hot  lime  round  the  roots  of  the  trees 
ifested,  which  will  generally  dislodge  them,  and  all  that  are  hybernating  on 
ae  under-side  of  the  smaller  branches  should  be  destroyed  by  spraying  witt 
lie  resin  and  soda-wash — two  or  more  sprayings  being  given  if  necessary. 
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-buds  bursting  a  cotton  o: 
the  tree,  and  the  bandage 
ir,  this  injures  the  tree)  ^ 
Q  in  the  roots  from  getting 
tickj,  and  then  applied,  sh 
E  the  aphides  are  thus  ke 
s  the  trees  will  be  enable 
[me  that  they  do  the  mosi 
ittlo  later.  If  the  insects 
ih  there  is  no  more  trouble, 
will^then  keep  them  in  chi 
,  also  be  carefully  attended 
best  methods  uf  combating 
the  heading  of  "  Apple  C 
e.  If  not  already  done,  i 
he  codling  moth,  and  all  th 
k  of  infested  trees  and  bun 
le  insects  always  hide  in  1 
ef ully  examine  the  fruit-a 
ed  fruit — immersing  the  ca 
the  lary»  present,  and  all 
i. 

orchard  during  the  month 
3eds  should  be  turned  und 
ng  cultivation.  This  appli< 
to  the  coast,  as  in  the  d 
,  the  success  of  fruit-groi 
retaining  the  moisture  in 
3  in  a  great  measure  surfac 
during  September,  soluble 
)  of  soda,  nitrate  of  pota 
ial  Sugar  Company's  man 
lied,  as  the  trees  being  in 
iild  always  be  taken  when  i 
t  to  apply  too  much  at  onc< 
with  them  a  more  slowly  i 
9,  or  boiling-down  refuse,  s 
soluble  manures  are  exhau 
able  manures  to  fall  back  c 
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Potash  and  Ammonia  in  Potato  Growing. 

riTii  a  view  to  testing  the  efiBcacy  of  treating  potatoes  bj  Boaking  the 
I  a  mixture  of  nitrate  of  potash  and  sulphate  of  ammonia,  in  New  Sout 
rales  the  following  experiment  was  recently  carried  out  by  an  officer  of  tl: 
department  at  Pennant  Hills.  The  mixture  was  prepared  by  Mr.  Guthri 
lemist  to  the  Department,  in  the  proportions  set  forth  as  having  succeede 
I  the  French  experiments,  details  of  which  appeared  in  the  Gazette,  vol.  i 

Three  weeks  prior  to  planting,  the  portion  of  ground  selected  wf 
loroughly  worked  over  with  the  fork.  Two  days  later  it  was  treated  to 
ir  sprinkling  of  bone-dust  i?«orked  in  with  the  hoe  and  subsequently  ke[ 
Ban.  The  planting  took  place  on  the  19th  February  last.  There  wei 
ree  trenches  prepared,  each  18  feet  long.  It  was  considered  that  a  trenc 
this  length  would  comfortably  hold  fifteen  sets  ;  consequently,  out  c 
ilf  a  bushel  of  potatoes  of  the  Early  Puritan  variety  supplied  by  th 
rincipal  of  the  Hawkesbury  Agricultural  College,  three  lots  each  of  fiftee 
bole,  sound  potatoes  of  about  the  same  size  were  selected.  One  fiftee 
18  soaked  for  twenty-four  hours  in  the  mixture  above  mentioned,  anothe 
teen  was,  at  the  suggestion  of  the  chemist,  soaked  in  rain-water  for  th 
me  period,  the  remaining  fifteen  being  planted  in  the  ordinary  way  will 
t  any  treatment.  In  order  to  insure  better  drainage,  the  weather  havin 
r  some  time  previously  been  very  wet,  and  the  soil  being  a  heavy  loam,  th 
mches  were  dug  4  inches  deep.  Each  trench  was  then  given  a  goo 
5ting  of  fresh  wood  ashes,  after  which  the  potatoes  were  put  in  at  equi 
stances  apart  and  covered  with  soil,  Tho  rows  were  carefully  pegged  an 
irked. 

The  first  shoot  appeared  in  the  untreated  row  on  tho  8th  March,  sevcntee 
ys  from  planting,  and  later  in  the  day  the  first  shoot  appeared  in  the  ro^ 
jated  with  plain  water.  The  weather  from  time  of  planting  was  very  wc 
d  muggy.  The  first  shoot  in  the  chemically-treated  row  appeared  o 
B  10th  March — two  days  later.  Weather  still  wet,  and  continuing  ec 
itil  practically  the  end  oi  March,  after  which  it  changed  to  fair,  with  a 
casional  shower,  until  time  of  digging — 26th  May. 
When  all  shoots  which  were  likely  to  appear  were  well  above  ground, : 
IS  found  that  of  the  row  chemically  treated  no  less  than  eight  sets  ha 
tted,  and  the  seven  which  had  grown  wore  rather  weakly.  Of  thoe 
mted  without  any  treatment  fourteen  strong  shoots  resulted,  while  of  th 
kter-treated  there  were  twelve  fair  plants.  The  i>otatoe8,  on  being  du| 
owed  the  following  results  : — 

Chemically-treated — 9  tubers,  all  very  small. 
Water-treated — 4fO  tubers,  20  large  and  20  small. 
No  treatment — 40  tubers,  20  large  and  20  small. 
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;  would  appear  that  in  a  heavy  ] 
b  is  not  a  success  with  this  v 
rly  satisfactory,  giving  an  eqi 
irteen  untreated  plants.  Pre 
me  variety  with  an  early  sown 
L  is  not  suitable  for  late  sowii 


Pyrethrum. 

I  of  Dr.  P.  Stanich,  the  well-kn 
to  distribute  small  quantiti( 
kut,  which  that  gentleman  ] 
\  plant  grows  readily  in  Ne? 
J  ornamental,  may  be  put  to  m 
8.  It  would  be  of  peculiar  val 
1  quantity  dried  and  rubbed  se 
irive  out  any  lice  which  might 
rance.  With  more  careful  t 
le  housekeeper,  and  it  has  be 
^  roses  assist  greatly  in  drivi 
lemselves  to  these  plants.  In 
ill  be  pleased  to  give  informati 
^one  who  will  call  upon  him,  ei 
'enrith. 


OTioN  OF  Caramel  for 

oyal  Agricultural  and  Commei 
British  Guiana,  held  on  Thun 
)n  was  adopted : — "  That  the 
f  the  Society,  on  the  award  of 
or  persons  as  shall,  by  the  3C 
some  improved  way  of  produc 
mufacture — for  colouring  run 
e  of  obscuration." 
the  above  resolution,  Mr.  Thoa 
nations,  to  be  addressed  to  him 
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Clarence  (Grafton)  P.  and  A.  »Socicty      T.  Page    .. 

Wellington  P.  and  A.  Association  ^ R.  Porter  .. 

Hunter    River    (West    Maitland)    A.    and    H. 

Association        W.  C.  Quini 

Dubbo  P.,  A.,  and  H.  Association G.  H.  Taylo 

Warialda  P.  and  A.  AssocUtion W.  B.  Gidd 

Mudgee  Agricultural  Society        J.  M.  Cox 

Williams  River  (Dungog)  A.  and  H.  Society     

Coonamble  P.  and  A.  Association F.  R.  Salt .. 

Macleay  (Kempsey)  A.  and  H.  Association        ...  H.  R.  Gray 

Gwydir  (Moree)  P.  and  A.  Association J.  G.  Cohen 

Hawkesbury  District  (Richmond)  A.  Association  C.  S.  Guest 
Upper    Hunter    (Muswellbrook)    A.     and    H. 

Association        Price  Heale; 

Upper  Manning  (Wingham)  A.  and  H.  Society...  J.  J.  Herke 
Central  Australia  (Bourke)  P.  Association  ...  J.  P.  Martii 

Cumnock  P.  and  A.  Association W.  Newmai 

Brewarriua  P.  and  A.  Association H.  L.  Cathi 

Nyngan  P.  and  A.  Association      E.  H.  Princ 

Warren  P.  Association        F.  C.  Thorn] 

Cobar  P.  and  A.  Association  A.  Roxburg 

Deniliquin  P.  and  A.  Society        H.  J.  Woo! 

Homsby,   Thomleigh,    Pennant  Hills,    &c.,  H. 

Association        H.  Epthorp 

Riverina  (Jerilderie)  P.  and  A.  Society J.  Fulton  ... 

Hay  P.  and  A.  Association F.  W.  Blan. 

Condobolin  A.  and  P.  Society       W.  H.  (iani 

Narandera  P.  and  A.  Association J.  F.  Willai 

Forbes  P.,  A.,  and  H.  Association W.  G.  Dow 

Corowa  P.,  A.,  and  H.  Society     A.  A.  Piggi; 

Northern  (Singleton)  Agricultural  Association  ...  C.  Poppenhi 

Parkes  P.,  A.,  and  H.  Association  H.  S.  Harw 

Grenfell  P.  and  A.  Association      G.  Cousins 

Horticultural  Society  of  N.  S.  Wales      E.  S.  Saute] 

Burrangong  (Young)  P.  and  A.  Association       ...  C.  Wright 

Moama  A.  and  P.  Association       C.  L.  Blair 

Cowra  P.,  A.,  and  H.  Association S.  Wright.. 

Mumimbidgeo  P.  and  A.  Association  (Wagga) ...  H.  T.  Davie 

Queanbeyan  P.  and  A.  Society      E.  C.  Harri 

Burrowa  P.,  A.,  and  H.  Association       J.  F.  Cliffoi 

Albury  P.  and  A,  Association       G.  E.  Macli 

Burrowa  P.,  A.,  and  H.  Association        J.  F.  Cliffoi 

Junee  P.  and  A.  Association         M.  H.  Davi 

Secretaries  of  Societies  are  asked  to  forward  dates  of 
as  decided. 
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An  Austba] 


Oilier  Vernacular 
leensland,  but  le 
if/'  on  account  o' 
stock. 

Botanical  Name.- 
Jlow  family,  wti^ 
'  it  is  Sida  rhomb 
knt  supposed  to  I 
)  marsh-mallow 
Tes,  which  are  m< 

S^onym. — The  ( 
ted,  Sida  rhomhi 
\  been  named  Sii 
d  on  the  minds  ( 
»,  I  would  haTe 
lept  for  the  fact 
ler  the  name  of 
ise  confusion  in 

blowers. — It  has 
Ij  expanded  for  i 
preserve. 

^*7.— This  will 
i,  and  the  cup-si 

^^aves, — ^Bather 
has  been  alread] 
I  mucilaginous,  a 
;he  natiiral  ordei 
[low,  as  demulcei 
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JS8  Faddy'a  Lucerne  or  Queensland  Semp. 

Distribution. — The  warmer  coastal  districts  of  New  South  Wale 
)articular,  and  as  far  south  as  the  Illawarra.  It  is  an  Australian  na 
vhich  of  late  years  has  assumed  a  very  aggressive  character,  and  has  trav* 
outh,  even  invading  the  Blue  Mountains  and  Southern  Kanges,  until  it 
lipped  with  the  cold.  But  it  is  undoubtedly  developing  increased  resist 
o  cold,  and  is  slowly  encroaching  on  localities  in  which  at  one  time  it  c 
lot  obtain  a  footing.  About  the  suburbs  of  Sydney  it  may  often  be  no 
)y  the  sides  of  the  roads,  and  footpaths.  After  it  has  been  a  great  pei 
b  district  for  a  few  years  it  gradually  diminishes  in  luxuriance,  and  & 
Jmost  dies  away,  as  if  it  had  exhausted  the  sustenance  it  requires  fron 
oil. 

Paddy  Lucerne,  in  one  or  other  of  its  forms,  is  to  be  found  in  the  wa 
lountries  of  both  hemispheres,  but  I  am  not  aware  that  circumstance 
my  country  cause  it  to  be  such  a  pest  to  agriculture  as  it  is  in  Eai 
Australia. 

A  Grafton  correspondent  writes : — "  It  grows  here  only  too  luxuria 
aid  is  a  perfect  niusance  on  some  grass  lands.  One  of  tne  Grafton  \ 
s  entirely  overrun  with  the  pest,  and  this  is  the  condition  of  many  padd 
n  the  district.  No  difficulty  need  then  be  apprehended  as  to  its  succe 
culture  if  it  could  be  made  a  commercial  product." 

A  telegram  to  the  Sydney  Morning  Herald  of  the  17th  Marcb,  1892, 
!^owra,  states : — "  The  Municipal  Councils  of  the  district  are  co-open 
a  the  extermination  of  a  noxious  weed  known  as  Sida,  Cattle  eat  it 
he  weed  destroys  the  natural  grasses.  Some  years  ago  it  began  to  sj 
between  Kjama  and  Gerringong,  and  now  hundreds  of  acres  have 
endered  useless  by  it.  The  weed  grows  strongly,  and  is  difficult  to  ext< 
late.    In  many  cases  a  plough  will  not  reach  the  roots." 

^Propagation, — From  seed,  of  which  it  bears  an  enormous  quantity 
nythmg  is  to  be  done  with  this  plant  as  regards  utilisation  of  its  fibre 
>elow)  it  must  be  cultivated.    This  matter  is  dealt  with  further  on. 

Paddy's  Lnceme  as  a  Fodder  Plant. 

Stock  eat  up  the  tops  of  it  without  detriment,  if  in  moderation  ;  but  it 
e  exceedingly  indigestible  if  eaten  in  quantity,  on  account  of  its  fit 
ature,  while  the  ripe  seeds  are  hard  and  prickly,  and  therefore  irritatin 
bink  its  value  as  a  fodder  plant  is  unconsciously  exaggerated,  for,  u 
here  be  plenty  of  grass  (in  which  case  the  Paddy's  Lucerne  is  not  reqi 
t  all),  cattle  are  always  liable  to  injury  through  eating  this  fibre  plant. 

Paddy's  Lucerne  considered  in  its  twofold  aspect  as  a  Nozio 
Weed  and  a  Fibre  Plant. 

This  plant  is  sadly  too  well  known  by  land  owners  on  our  northern  r 
nd  in  Queensland,  and  the  very  mention  of  Paddy's  Lucerne  awakens  pa 
sflections,  for  it  has  rendered  vast  areas  of  excellent  land  largely  unfi 
astoral  and  agricultural  purposes.  Property  holders  keep  it  down  a 
8  they  can,  but  when  it  once  gets  a  firm  hold  of  the  land  it  is  practi 
npossible  to  eradicate  it,  for  it  yields  abundance  of  seed,  which  germii 
•eely. 

Paddy's  Lucerne  is,  in  a  word,  a  pest,  a  "noxious  weed,  and  there  i 
oubt  that  northern  land  owners  (and  even  Parliament,  as  being  a  m; 
Imost  of  anational  character),*  would  be  willing  to  pay  a  very  handsome 
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its  extennioation  could  be  guaranteed.  In  such  a  way  is  the  Pricklj  Pear 
Opuntia)  dealt  with  ;  but  Paddy's  Lucerne  is  not  an  utterly  useless  plant 
ke  the  Prickly  Pear  and  the  Bathurst  burr,  for,  as  is  well  known,  it  contains 
really  valuable  fibre,  besides  having  some  value  as  a  fodder,  as  already 
dicated.  There  is  no  doubt  of  this,  for  its  value  has  been  prored  over  and 
^er  again,  and  at  the  present  time  it  actually  forms  one  of  the  innumerable 
-called  *'  hemps  "  sent  from  India  to  Europe.  I  have  had  excellent  fibre 
&de  from  New  South  Wales  and  Queensland  plants  in  my  keeping  for 
ars,  and  the  samples  are  as  good  as,  and  better  than,  those  obtained  from 
I  Indian  source.  The  pleasant  prospect  thus  presents  itself:  Can  the 
able  advantage  be  reaped  of  ridding  the  land  of  a  pest  (or  rather  of 
eping  it  within  bounds),  and  at  the  same  time  making  a  useful  article  of 
mmerce  out  of  it  ?  The  tempting  problem  has  been  so  often  attacked — 
it  with  failure,  on  account  of  the  costliness  of  the  process  employed — that 
man  who  attempts  to  tackle  it  now  starts  with  prejudice  against  him,  and 
[htly  so. 

I  proceed,  however,  to  give  a  preliminary  account  of  a  process  by  an 
nerican  gentleman,  who  appears  thoroughly  to  know  what  he  is  talking 
Dut.  The  samples  referred  to  in  the  correspondence  are  in  the  keeping  of 
9  Department,  and  they  will  be  shown  to  persons  interested,  and  the  name 
d  address  of  the  gentleman  will  be  furnished  on  application.  It  will  be 
itinctly  understood  that  I  guarantee  nothing :  the  process  is  at  y)resent  a 
n^t,  and  the  plans  of  the  inventor  (inventors  are  usually  a  sanguine  body 
men)  may  be  unconsciously  tinted  with  too  much  couleur  d€  rose.  I 
LDg  it  forward  purely  on  public  grounds,  and  do  not  hesitate  to  say  that 
3re  ought  to  be  some  means  devised  of  giving  the  process  a  fair  trial. 
At  the  late  Melbourne  Exhibition  I  drew  the  attention  of  Mr.  Grifi&n 
ar  late  United  States  Consul),  to  the  possibilities  of  Paddy's  Lucerne  as  a 
dder  of  fibre,  showed  him  some  samples,  and  gave  him  a  few  particulars 
iceming  it.  That  gentleman  put  what  I  told  him  in  his  own  words,  and 
ibodied  it  in  his  report  on  the  Exhibition  which  he  transmitted  to  the 
ipartment  of  State.  The  report  was  published,  and  attracted  the  attention 
my  correspondent  at  Atlanta,  State  of  Georgia,  U.S.A.  Now,  I  may  be 
[^Qsed  when  I  remind  my  readers  that  not  only  is  this  State  largely  in- 
•ested  in  cotton,  but  also  very  deeply  in  other  fibres,  chiefly  in  regard  to 
»ging  for  the  cotton.  In  fact,  the  State  is  one  of  the  world's  fibre  centres  ; 
thentic  information  in  regard  to  these  substances  is  there  readily  obtain- 
le,  and  the  words  of  my  correspondent  demand  respect.  It  will  be  best 
allow  his  words  to  be  recorded  varbatim : — 

'*  I  have  a  new  method  of  decortication,  and  seek  to  enlist  you  in  an 
kerprise  for  the  establishment  of  a  plant  at  some  suitable  place  in  Australia 
dch,  while  being  of  benefit  to  the  projectors,  might  establish  a  valuable 
lustry  for  your  people.  ...  I  ask  you  to  put  me  in  correspondence 
bh  some  one  in  your  country  who  would  be  interested  in  the  best,  most 
peditious,  and  cheapest  process  in  the  world  for  decorticating  fibrous 
mts  and  rendering  the  results  into  marketable  shape.  The  process  is  the 
icovery  of  a  citizen  of  this  place,  with  whom,  as  to  this  correspondence,  I 
I  interested.  He  is  now  in  Mexico,  erecting  for  the  Director  of  Agricul- 
ral  Afiairs  of  that  country  a  plant  for  the  reduction  of  Ramie,  in  which 
at  country  is  largely  interested.  It  is  probable  that  with  a  good  prospect 
soccess  the  writer  would  visit  your  country,  for  we  should  ask  for  very 
tie  before  demonstrating  success  as  to  our  ability  to  quickly  and  cheaply 
dace  to  such  fibre  as  is  enclosed  (sample  sent)  ;  but  I  leave  it  for  you  to 
y  how  it  could  then  be  disposed  of,  and  how  much  and  amount  of  probable 
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rofit.     Tho  seeds  of  Paddy's  Lucerne  which  you  furnished  Mr.  Griffin  w< 

nt  me  and  planted,  growing  to  maturity,  and  were  shown  Mr. . 

[exico  he  found  the  same  plant  growing  wild,  some  of  which  he  subjec 
I  his  process,  and  the  results  are  herewith  enclosed  for  your  inspection,  j 
also  enclose  his  letter  to  myself  relating  thereto.  Fibrous  plants  1 
addy's  Lucerne  can  be  reduced  to  fibre  in  from  6  to  10  hours  at  a  cosi 
at  over  3  dollars  per  ton  for  the  cost  of  decortication.  What  the  expe 
I  gathering  the  weed  for  transportation  to  the  plant  would  be,  in  additi 
do  not  know.  As  you  are  on  the  ground,  you  are  the  better  judge  of 
ctent  to  which  this  business  might  be  carried  on  in  Australia  or  s 
)untries  as  trade  with  you,  nor  can  I  guess  the  probable  demand  tbroi 
ich  business  channels  as  may  flow  to  or  from  you." 

Extract  from  second  letter  from  correspondent  of  the  first  letter.  I 
ot  publish  the  name,  as  I  have  not  been  asked  to  do  so : — 

"  State  of  Vera  Cruz,  Motzorongo,  Mexic( 
"  Find  enclosed  some  fibre  I  extracted  to-day  from  the  Paddy's  Luce 
b  is  no  trouble  to  treat  successfully  and  with  great  economy.  This  ^ 
as  done  on  a  small  apparatus.  When  my  large  plant  is  arranged  I  wil 
luch  better  work,  and  send  you  better  specimens.  You  can  write  3 
tustralian  friends  that  you  can  find  the  best  process  in  the  world." 

Nearly  three  months  afterwards  my  correspondent  again  writes  : — 

"  While  at  so  great  a  distance  it  is  difficult  to  absolutely  prove  my  st 
lent  to  the  entire  satisfaction  of  those  interested,  yet  I  will  again  say 
re  have  so  far  demonstrated  the  facts  here,  in  reducing  all  of  the  kn 
brous  plants  to  merchantable  fibre,  that  to  us  not  a  doubt  remains  tha 
an  do  everything  stated  to  you,  and  even  more.     To  us,  therefore,  it  is  < 

question  of  how  to  profitably  dispose  of  the  fibre  when  manufactu 
nd,  although  I  realise  why  you  are  cautious  and  sceptical,  we  only  wis! 
now  it*  it  can  be  sold,  and  a  profitable  business  can  be  established  wher< 
reed  grows  profusely.  If  so,  we  can  produce  the  fibre  for  less  than 
um  stated  to  you  heretofore,  and,  besides,  with  a  rapidity  hitherto  unkn* 
)he  real  question  is  as  to  the  amount  of  Paddy's  Lucerne  to  be  had  at  rea 
ble  cost,  and  are  you  so  situated  geographically  that  it  can  be  sold  J 
our  locality  in  large  amounts?  Kest  assured  that  we  can  do  our 
asily,  and  in  the  manner  heretofore  detailed  to  you." 

There  is  no  "  climbing  down  "  in  this  letter.  The  writer  remains  as  eai 
a  this  matter,  and  as  confident  of  treating  Paddy's  Lucerne,  as  he  wa« 
wo  years  previously  to  my  knowledge.  I  am  fully  aware  that  there  i 
articular  difficulty  in  preparing  Paddy's  Lucerne  fibre.  I  have  had  beat 
amples  done  in  the  colonies  for  years,  and  have  received  quite  a  numbc 
thers  from  correspondents  on  the  Richmond  and  Clarence  ;  but  a  pr 
0  be  successful  commercially  must  be  cheap,  and  the  guaranteed  coi 
reatment  mentioned  is  marvellously  low. 

There  are  two  main  points  to  be  discussed  which  are  raised  in  the  al 
noted  letter; — (1)  Can  the  fibre  be  sold  ?     (2)  The  amount  available 

1.  In  regard  to  the  first,  certainly  the  fibre  can  be  sold.  I  can  1 
amples  of  the  same  fibre  from  India,  picked  out  of  lots  sold  in  the  Lo 
larket ;  and  I  may  be  excused  reminding  my  readers  again  that  the 
orms  part  of  the  so-called  Indian  Hemps.  Like  other  fibres,  its  price  \ 
dth  the  degree  of  preparation  and  other  circumstances ;'  and  I  have 
amples  of  our  colonial-made  Paddy's  Lucerne  fibre  to  London  for  valui 

received  a  reply  from  the  Assistant  Director  of  the  Koyal  Gardens  at '. 
3  whom  I  had  sent  a  sample  of  the  fibre  prepared  by  a  friend  (an  amai 
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n  the  Clarence  Eiver  a  few  months  ago.  The  letter  is  as  follows : — "  We 
re  in  receipt  of  your  letter  and  of  the  specimen  of  Sida  fibre.  This  has 
een  before  us  so  long  ago  as  1872,  when  specimens  were  received  in  this 
3untry  from  Queensland  for  the  Exhibition  of  1872  {Journal  Soc.  Arts, 
kc.  13, 1872,  p,  (59;  also,  ibidy  Dec.  12,  1873,  p.  67).  As  a  consequence  of 
le  attention  called  to  Sida  fibre  in  Brisbane  by  Mr.  Staiger,  we  have  an 
^tract  from  a  local  newspaper,  stating  that  an  order  had  been  received  (in 
hat  year  is  not  mentioned)  from  an  English  manufacturer  for  3,000  tons, 
£30  per  ton.  We  have  no  record  of  this  order  having  been  fulfilled.  It 
probable  that  nothing  came  of  it.  As  regards  your  specimen,  we  sub- 
itted  it  to  Messrs.  Ide  and  Christie,  and  1  have  pleasure  in  enclosing  their 
ply*  It  is  not  very  encouraging ;  but  if  some  simple  machine  could  be 
ocured  for  cleaning  the  fibre,  on  a  commercial  scale,  there  is  no  doubt  a 
wket  could  be  found  for  it."  (The  American  process  I  have  been  ad  vo- 
ting clears  away  this  difficulty.) 

The  letters  from  Messrs.  Ide  and  Christie,  the  leading  London  brokers 
r  fibres  of  this  class,  referred  to  in  the  foregoing,  is  now  given : — 
"  We  have  Mr.  Jackson's  (Curator  of  the  Kew  Museums)  favour  of  23rd 
stant,  with  sample  of  fibre  of  Sida  rhombifolia,  or  8,  retusa,  from  New 
nth  Wales.  This  fibre,  commercially,  belongs  to  the  jute  class,  and  would 
used  for  similar  purposes.  Although  we  have  frequently  had  small 
mples  of  Sida  before  us  (we  reported  to  you  on  specimens  from  India  in 
nuary  last),  no  merchantable  quantities  have  ever  been  received,  to  our 
owledge,  in  London.  In  some  respects  we  consider  it  inferior  to  jute, 
tably  in  the  interlacing  of  the  fibre^i,  whi<-h  we  think  characteristic  of  all 
res  of  the  Malvacece,  This  defect  would  probably  make  itself  felt  in 
sparing  the  fibre  for  spinning.  Your  specimen  otherwise  is  good,  soft, 
1  well-coloured,  and  to-day,  relatively  to  the  market  value  of  jute,  would 
nmand  £16  per  ton  in  London." 

tt  will  be  observed  that  in  the  letter  of  the  Assistant  Director  of  the 
yal  Grardens  at  Kew  there  are  two  references  to  reports  in  the  Journal 
the  Society  of  Arts  of  London^  at  the  time  that  attention  was  prominently 
wn  to  the  fibre,  about  twenty  years  ago.  In  order  to  make  this  account 
SiJa  fibre  as  complete  as  possible,  I  now  give  extracts  from  these  reports, 
me  of  the  fibre  was  sent  to  London  to  the  International  Exhibition  of 

'With  reference  to  Sida  retusa  (rhombtf olio),  which  was  shown  in  the  last 
ernational  Exhibition,  Messrs.  Noble,  the  well  knownjfibre-brokers,  report 
follows : — We  have  examined  the  fibre.  It  will  be  of  great  value,  pro- 
ed  there  is  a  large  quantity  that  may  be  sent  from  Queensland ;  so  that 
B  worth  the  while  of  spinners  to  devote  themselves  to  it.  There  is  in  the 
e  value  of  upwards  of  £30  per  ton,  if  sent  clean  and  free  from  woody 
Ik.  We  would  recommend  you  only  to  steep  it,  and  crush  out  as  much  of 
wood  as  possible,  and  send  it.  It  will  then  bring  from  £11  to  £12  per 
,  and  it  will  rise  in  value  according  to  the  way  it  is  cleaned ;  but,  as 
our  is  scarce,  we  think  it  is  the  best  way  to  send  it  rough  at  first.  If  you 
1  that  labour  becomes  more  plentiful  you  can  clean  it  more.  The  difference 
isists  in  the  amount  of  labour  expended,  when  probably  understood,  and 
ing  of  expense  in  freight  in  what  would  be  wasted ;  but  do  not  trouble 
irself  about  it  unless  plenty  can  be  produced  in  the  country,  as  little  lots 
aid  not  bring  their  real  value.  To  show  you  that  quantity  will  be  sure  to 
rk  its  way,  we  may  mention  one  article  of  similar  though  inferior  quality — 
:e,  from  India.  Thirty-seven  years  ago  a  little  was  broue^ht  into  this 
intry — only  about  3,000  bales  a  year  of  300  lb.  to  the  bale — and  it  was 
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pronounced  as  worthless,  except  for  adulterating ;  b 
come  in  quantity.  It  has  made  for  itself  a  market, 
Dundee,  and  last  year  there  were  imported  1,600,000 
the  Society  of  Arts,  December  18, 1873,  p.  69.) 

Exactly  one  year  later  there  appeared  in  the  same 
the  late  Mr.  K.  T.  Staiger,  of  Brisbane,  to  the  Minis t 
the  northern  colony.  Mr.  Staiger^s  remarks,  as  giyen 
mental  cultivation  of  the  plant,  and  he  concludes  witl 
methods  of  experimentally  preparing  the  fibres.  Thi 
have  not  given,  for  the  reason  that  they  are  now  su] 
American  process  I  have  referred  to. ,  Those,  however 
full  text  of  Mr.  Staiger*s  letter  will  find  it  in  the  Jau 
Arti,  December  12, 1873,  p.  67,  which  may  be  found  i: 
other  libraries. 

"  The  principal  aim  in  making  fibre  would  be  to  aii 
a  branchless  or  nearly  branchless  plant.  This  woulc 
tion,  and  allow  the  introduction  of  machinery.  Tl 
100  ft.  X  100  ft.  of  best  soil  should  be  well  prepare 
(rhombifolia)  sown  thereon  as  thickly  as  possible.  ' 
deal,  hinder  the  plant  from  shooting  out  branches, 
adapted  for  fibre-making.  The  plants  when  ripe  shou 
let  grow  again,  so  that  the  actual  yield  of  a  good  till 
not  of  one  cutting  alone,  could  be  ascertained." 

Therefore,  the  fibre  is  a  valuable  one.  Secondly, 
unlimited  market  for  it ;  London  alone  can  take  far  i 
ever  likely  to  send  her.  Thirdly,  we  have  a  cheap  procc 
the  fibre,  which  largely  disposes  of  the  question  of  con 
labour.  Only  one  thing  remains,  and  that  is  for  Aui 
weed.  If  we  cannot,  or  do  not  choose  to  do  so,  tl 
matter;  but  as  soon  as  abundance  of  the  raw  mai 
American  friends  are  willing  to  come  here  almost  in 
at  what  appears  to  be  a  ridiculously  low  cost ;  and  wh 
good  deal,  they  do  not  require  a  bonus  or  pecuniary  h 

2.  As  to  the  supply  available:  On  the  Eichmond 
everywhere,  and  in  some  localities  it  grows  to  a  great 
side.  On  the  Clarence  also  it  has  been  an  acknowled^ 
years  past.  In  favourable  localities  it  grows  to  a  hei| 
feet,  with  a  stem  an  inch  in  thickness.  As  has  bee 
spreads  over  paddocks,  and  frequently  seriously  dii 
agricultural  land.  And  here  I  make  an  important  q 
from  Mr.  T.  Bawden,  of  Q-rafton,  well  known  as 
particular  matter : — 

"  As  to  the  Paddy's  Lucerne,  I  am  glad  you  are  woi 
of  utilising  this  plant;  but  there  are  one  or  two  q 
consideration.  The  plant  in  its  nuisance  form  is  unsui 
It  is  usually  eaten  down  and  browsed  over  until  it  be< 
stunted  shrub.  In  certain  places  when  stock  cannot 
and  would  be  suitable  for  treating ;  but  those  places 
are  so  far  apart  that  it  would  scarcely  pay  to  cut  i 
conyeying  it  to  a  central  factory  for  treatment.  ]k 
anything  is  to  be  done  with  Paddy's  Lucerne  as  a  fibn 
be  properly  cultivated.  And  then  comes  the  questi 
profitable  to  turn  the  rich  lands  of  this  (Clarence)  d 
sugar-cane  growing  to  Sida  growing  ?    That,  of  course 
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bj  ealcalaidng  labour  and  yield  annuall  j  in  connection  with  rent.  The  latter 
nnges  from  208.  to  50b.  per  acre  in  the  parts  more  suitable  and  accessible  to 
acentnJ  place  for  treating  the  removed  plant.  Of  course,  there  are  parts 
of  eyery  nirm  where  a  patch  of  Sida  might  be  grown,  in  addition  to  the 
ordinary  crop,  and  without  interfering  with  it;  but,  if  so,  the  question 
would  depend  upon  amount  of  labour  as  against  return." 

Has  any  reader  any  knowledge  of  an  experimental  patch  of  Paddy's  Lucerne 
bong  grown  on  the  EichnM>nd  or  Clarence  ?  I  am  more  than  ever  conyinoed 
that  the  plant  is  not  a  mere  worthless  weed,  but  rather  one  which  has  simply 
got  the  mastery,  for  a  time,  owing  to  its  adaptability  to  various  soils  and 
fituatioua.  The  position  of  affairs  reminds  one  of  the  homely  saying,  "  Fire 
is  a  good  servant,  but  a  bad  master." 

I  think  I  have  shown  that  the  question  is  worthy  of  serious  attention  by 
the  public  of  New  South  Wales.  It  should  be  no  difficult  matter  for  some 
of  our  Northern  residents  to  give  an  idea  of  the  probable  extent  of  land 
affected  with  Paddy's  Lucerne,  where  it  has  spread  most,  and  to  give  any 
other  information  in  regard  to  it,  in  order  that  preparations  may  be  made 
for  a  public  trial  on  a  large  scale. 

The  question  of  paddy's  lucerne  fibre  is  important,  for  on  it  may  turn  the 
whole  subject  of  the  growing  of  fibres  in  this  Colony. 

Previous  Australian  Experience  with  the  Fibre. 

This  subject  has  already  been  touched  upon,  but  the  following  additional 
information  will  be  of  interest. 

Mr.  W,  Hill,  late  Colonial  Botanist  of  Queensland  and  Director  of  the 
Botanic  Gardens,  Brisbane,  in  his  annual  report  for  1878  to  the  Legislative 
Council,  gives  the  following  information  in  regard  to  Queensland  Hemp 
{Sida  rhoinbifolia,  Linn.)  : — "  A  sample  of  the  material  manufactured  from 
this  plant  was  exhibited  at  the  International  Exhibition  held  in  London  in 
1862,  and  commanded  great  attention.  The  sum  of  £35  per  ton  was  offered 
for  it  in  large  quantities,  according  to  sample,  and  it  was  anticipated  that 
an  increased  demand  would  raise  the  price  to  £60  per  ton.  So  many 
inquiries  were  made  to  me  on  the  subject  that,  at  my  private  expense,  I 
imported  two  machines  from  England,  at  a  cost  of  £100,  which  I  was  led  to 
believe  would  answer  the  purpose  of  dressing  the  fibre  so  as  to  render  it 
saleable;  unfortunately  they  turned  out  i!b  be  quite  unsuitable  for  that 
object.  A  sample  of  the  fibre  was  also  shown  at  the  London  International 
Exhibition  last  year,  and  since  then  I  have  been  inundated  with  letters  on 
the  subject.  Such  questions  have  been  put  as  the  following : — If  a  company 
were  formed  would  they  he  able  to  find  5,000  acres  of  land  suitable  for  the 
cultivation  of  this  special  product,  and  where  would  it  be  situated?  What 
would  be  the  produce  per  acre  were  the  land  properly  cultivated  ?  Do  you 
know  of  anyone  who  understands  the  cultivation  of  fibre -producing  plants, 
&c,  ?  It  is  to  be  regretted  that  the  great  demand  for  a  fibre  of  a  plant 
which  grows  as  a  weed  in  Queensland,  and  is  becoming  a  pest  to  the  farmers, 
cannot  be  better  supplied.  Late  advices  inform  me  that  small  lots  of  Sida 
are  saleable  at  only  from  £14  to  £17  per  ton.'* 

From  the  report  of  the  Victoria  Boyal  Commission  on  Vejjetable  Products, 
I  note  that  a  sample  of  the  fibre  was  shown  to  Mr.  James  Miller,  rope-maker, 
of  Melbourne,  and  pronounced  by  that  gentleman  to  be  suitable  for  engine 
packing,  or  any  kind  of  string,  clothes  lines,  and  ropes,  or  it  could  be  woven 
mto  anything.  It  is  highly  probable  it  could  be  used  for  fishing  lines.  Mr. 
A.  MTherson,  of  Brisbane,  says  of  it: — "It  comes  to  maturity  from  seed  in  six 
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Qonths.  It  takes  four  montha  water-retting  to  produce  the  fibre.  The 
jerminates  if  kept  eight  years.  By  means  of  suitable  machinery  it  ecu 
ipun  into  a  fine  yarn,  if  reduced  almost  to  the  state  of  pulp.  The  fit 
rery  light.    It  would  not  produce  more  than  700  lb.  per  acre." 

Mr.  MTherson  showed  samples  of  Queensland  ^rrown  jute  and  Sida  t 
ibre  at  the  Colonial  and  Indian  Exhibition,  where  they  were  examine 
he  fibre  specialist,  Mr.  G.  E.  Cross.  Mr.  Cross  speaks  of  the  jute  as  '' 
ine  specimens,"  and  states  that  while  it  and  the  8ida  are  similar  in 
nain  characteristics,  the  Sida  is  unquestionably  superior  (an  observ 
contrary  to  that  of  Ide  and  Christie  aboTe). 

He  goes  on  to  remark : — "  Sida  shows  superiority  in  point  of  unif  oi 
ineness,  and  divisibility  of  the  fibre  bundles,  and  further,  in  softness  ai 
;he  colour  of  the  raw  fibre ;  and  also,  in  capacity  for  bleaching.  The  d 
Fapacity  of  the  fibre  is  abont  equal.  The  net  result  of  the  comparis 
;hat,  while  belonging,  with  jute  to  the  lower  grade  of  textile  fibres,  B 
Quch  to  be  preferred  and  should  certainly  displace  jute,  more  especia 
he  higher  uses  to  which  this  fibre  is  put.  As  we  are  informed  tha 
>lant  grows  luxuriantly  in  the  Australian  climate,  there  is  a  very  s 
a.se  already  made  out  for  calling  the  attention  of  the  authorities  \a 
[uestion  oi  the  production  of  the  fibre.  Jt  may  be  mentioned  that  the 
^as  pitted  against  jute  of  **  unusually  good  quality." 


'Reference  to  'plate : — (1)  Section  of  a  Flower ;  (2)  Early  Fruit  j  (8)  Calyx  (5- 
nd  10-ribbed)  ;  (4)  Carpels  ("  seeds  ")  with  two  awns. 
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^ew  South  Wales  Bitter  Vine. 

{Piptocalyx  Moorei^  Oliv.) 
Romance  in  Australian  Economic  Botany. 


By  J.  H.  maiden, 

ConsultiDg  Botanist. 

ovember,  1892, 1  received  a  note  from  Mr.  J.  P.  Dowling, 
Iditor  of  the  Sydney  Mail,  stating: — "I  have  received  the 
New  England,  cloflo  to  Guy  Fawkes.  It  is  a  creeping  vine  or 
as  *  bitter  vine.*  A  settler  is  about  to  make  a  dye  with  it, 
\g  a  ton  of  leaves  for  the  purpose.    What  is  it,  and  what  is 

I  ovate-lanceolate,  had  the  tip  broken  ofE  and  also  the  stalk, 
wer  that  I  required  a  flowering  or  fruiting  twig.  I  kept  the 
)te,  hoping  for  further  specimens,  but  they  were  not  I'orth- 

Fawkes  is  over  400  miles  north  of  Sydney,  in  the  Snowy 

sparsely  settled  country,  and  I  had  almost  given  up  hope  of 
ng  further  about  the  leaf.  But  on  a  recent  official  inspection 
rrigo  Forest  Beserve,  undertaken  for  the  Forest  Department,  I 
dney,  vid  Armidale,  and  hence  stayed  at  bleak  Guy  Fawkes, 
me  collecting.  I  there  met  a  gentleman  who  gave  me  a  good 
formation,  assisted  me  with  horses  to  the  top  of  the  Bound 

took  a  good  deal  of  interest  in  my  work.  [For  an  account 
I  the  Gazette  for  April  last.  The  descriptive  list  of  the  plants, 
ippear  in  next  month's  Gazette.'] 

lowever,  until  my  return  to  Sydney  that  I  remembered  the 
iber,  1892,  from  the  Guy  Fawkes  district.  In  March  last  I 
:  to  the  gentleman  referred  to  above,  who  replied,  under  date 

send  you  a  piece  of  the  bitter  vine,  but  I  am  very  sorry  to 
>w  in  bloom  or  seed,  but  I  will  send  you  some  of  the  blossom 
I  was  grown  at  Diamond  Flat,  about  14  miles  from  here,  on 
Jorge's  Creek,  a  tributary  of  the  Macleay.  Pettroy  (where  I 
3af  came  from),  is  4  miles  from  this,  on  the  same  water.  I 
>ws  on  the  Jeogla  Hill.     In  the  scrub  it  grows  to  a  height  of 

trees,  but  in  the  open,  only  to  3  or  4  feet.     Mr. whose 

rs  in  England,  is  now  coUecting  the  leaves,  and  sending  them 
n  the  business.  A  halfpenny  per  pound  is  paid  for  picking 
een  state,  and  a  handy  man  or  lad  can  pick  about  150  lb.  per 

es  will  only  stand  stripping  every  other  year.    has 

or  five  tons  of  leaves,  and  is  gathering  naw." 

the  gentlemen  who  are  collecting  and  shipping  the  leaves. 

3d  that  the  leaves  are  used  in  England  for  dyeing,  but  I  have 
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leares  ferrnginoiiB,  with  rather  long,  soft  hairs.  Leaves  petiolate,  ovate-lanceolate,  with 
abng  narrow  ^int,  entire  or  obscurely  crenate,  rounded  at  the  base,  3  to  4  inches  long, 
nther  thin,  shining  above,  pale  opaoue,  and  minutely  glandular,  dotted  underneath^  the 
veins  conspicuous  on  both  sides.  Racemes  shorter  tiian  the  leaves,  the  pedicels  very 
diort  Bracts  small  and  very  deciduous.  Perianth-segments  very  deciduous,  the  ont^ 
oneB  ovate-orbioular,  1^  lines  long,  hirsute  outside,  the  inner  ones  elliptical  or  obovate- 
obloDg,  thin,  all  more  or  less  dotted  with  immersed  glands.  Stamens  about  15,  about  1 
line  long,  the  filaments  rather  shorter  than  the  anthers ;  anthers  tipped  by  a  short 
appendage  to  the  connective.     Ovary,  glabrous,  oblong,  about  1  line  long." 

It  may  be  observed  that  the  plant  is  not  known  to  be  poisonous,  and  that  there  is  no 
reason  to  suppose  that  it  is  so.  x^evertheless,  the  use,  as  a  beverage,  of  a  bitter  material, 
of  which  the  physiological  properties  are  unknown,  is  to  be  deprecated  until  its  chemical 
constituents  have  been  examined. 

Immediately  on  reading  this  article  I  examined  the  leaves  sent  from  Guy 
Fawkes,  and  found  them  to  agree  in  every  respect  with  the  published 
description  of  those  of  Fiptocalyx  mooreL  The  fruits  are  as  yet  unknown 
to  science ;  but  I  am  promised  them  by  a  friend  on  the  spot,  and  they  may 
be  to  hand  by  the  time  this  article  is  in  type. 

.  On  the  10th  instant  1  received  from  the  Department  a  communication 
from  Mr.  Samuel  Lamb  of  our  Department  (a  gentleman  who  never  loses 
an  opportunity  of  making  observations  in  regard  to  the  indigenous  vegeta- 
tion in  any  district  in  which  he  may  be  travelling).  In  sending  a  parcel  of 
the  leaves  of  a  plant  (which  I  at  once  noticea  to  be  our  Fiptocalyx)^  he 

says : — "  There  is  something  in  this  Bitter  Vine.    have  sent  several 

diiy-loads  of  the  dried  leaves  to  Kempeey  this  season  for  shipment.  I  met 
one  of  the  drays  returning  yesterday.  It  is  reported  that  the  leaves  yield  a 
mordant  which  fixes  some  dye,  but  ...  It  may  yield  a  dye,  or,  if  I  may 
judge  from  the  sweetly  aromatic  bitter  taste  of  the  fresh  leaves  (which 
closely  resembles  that  of  the  English  Buckthorn),  it  has  probably  a  medicinal 
Talue  akin  to  the  cinchona  plant.     .     .     . 

*^  It  occurs  in  its  wild  state  only  in  belts  within  sharply-defined  limits ;  a 
Irandred  yards  from  where  I  gathered  these  leaves  there  was  not  a  vine  to 
be  seen.  It  appears  to  propagate  chiefly  from  the  root,  and  from  year-old 
Tines,  which  send  down  white  fibrous  roots  into  the  decayed  leaves  which 
thickly  cover  the  ground,  on  which  they  lie  and  trail,  some  to  the  length  of 
several  yards." 

The  leaves  received  from  Mr.  Lamb  I  had  already  begun  to  examine,  with 
the  view  to  ascertain  their  active  principle,  and  then  to  take  steps  to  have  it 
tested  physiologically  but  for  the  receipt  on  the  12th  July  of  the  Fharfnaceu- 
Heal  Journal  of  the  9th  ultimo,  containing  the  following  letter  on  the 
'Biptocalyx  moorei,  over  the  well-known  signature  of  John  C.  Umney : — 

Fiptocalyx  Moorei. 

"It  may  be  well  to  put  on  record  some  results  obtained  in  the  preliminary 
examination  of  the  leaves  of  the  above  plant,  which  were  submitted  to  me 
about  eighteen  months  ago  for  examination,  as  to  the  practicability  of  their 
employment  as  a  bitter  for  beverage  purposes.  The  quantity  at  my  disposal 
was  about  a  hundredweight,  but,  notwithstanding  most  careful  search,  no 
fruits  or  flowers  could  be  found,  and  hence  the  identification  of  the  drug  was 
attended  with  considerable  difficulty.  Mr.  Holmes*  classification  of  the 
leaves  as  those  of  the  above  plant  make  the  result  of  the  examination  of  the 
more  interest.  The  leaves  have  an  intense  but  purely  bitter  taste,  somewhat 
resembling  chiretta,  but  are  possessed  of  no  characteristic  smell.  By  aqueous 
infusion  a  very  mucilaginous  liquid  was  obtained,  the  amount  of  gummy 
matter  present  in  the  leaves  precluding  their  use  by  direct  extraction  with 
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is  undoubtedly  an  unwise  prejudice  in  the  colonies  against  colonial 
B  for  carriage-building,  and  this  feeling  is  assented  to  bj  people  who 

know  better,  and  who  ought  to  look  into  the  merits  of  the  timbers  for 
dyes.  Instead  of  a  man  who  orders  a  vehicle  refusing  to  listen  to  his 
builder  who  suggests  colonial  timber,  he  should  allow  a  conscientious 
[perienced  coach-builder  to  exercise  his  discretion  to  some  extent, 
adesman's  reputation  is  at  stake,  and  he  will  not  trifle  with  it.  It  is 
fficult  to  see  how  such  a  state  of  things  exists.  Certain  timbers  in 
countries  are  approved  for  certain  uses ;  it  is  easy  to  continue  their 

a  new  country  without  troubling  to  ascertain  whether  a  cheap, 
it,  or  even  superior  substitute  is  to  hand.     Some  of  our  timbers  have 

the  experimental  stage  for  carriage-building,  and  a  user  may  run  no 
ith  them. 

the  present  time  colonial  timbers  are  less  used  in  carriage-building 
;hey  formerly  were,  owing  to  the  excellent  supply  of  English  and 
can  timbers  in  this  market.  Notwithstanding  this  competition,  some 
r  colonial  timbers  are  worthy  of  a  more  prominent  position  in  the 
building  trade  than  they  receive.  I  am  not  so  foolish  as  to  advocate 
ase  for  sentimental  reasons,  but  I  do  not  see  why  a  timber  should 
because  it  is  colonial.  Let  it  be  used  or  not  on  its  merits, 
ppose  a  timber  could  be  put  in  no  more  trying  situation  than  in  one 
r  other  of  a  carriage.  In  no  trade  is  it  more  absolutely  necessary  that 
*  should  be  thoroughly  seasoned  than  in  that  of  carriage-building. 
1  inculcate  this  lesson  in  regard  to  colonial  timbers.  Let  our  watch- 
n  regard  to  them  be.  Season !  Shun  unseasoned  timber  as  you  would 
clothing.  Nature  has  been  so  prodigal  to  the  people  of  New  South 
i  in  regard  to  timbers  that  they  sometimes  lose  sight  of  the  fact  that 
r  is  timber  after  all,  and  that  it  is  not  ready  for  immediate  use,  like  a 
3f  apples.  Timber,  each  timber,  has  its  season  for  cutting,  just  as 
has.  Don't  cut  it  all  the  year  round,  and  then  grumble  at  it  if  it 
and  splits.  Don't  use  it  almost  as  soon  as  it  can  be  converted  into 
stuff,  and  then  grumble  at  it  if  it  twists  or  decays, 
son,  season,  season  timber,  or,  in  other  words,  give  it  fair  play.  I 
ce  what  I  preach.  I  use  large  quantities  of  colonial  timbers ;  in  fact, 
them  wherever  I  can,  but  never  until  they  are  well  seasoned, 
ive  jotted  down  a  few  notes  in  regard  to  colonial  timbers  for  carriage- 
ng,  more  as  suggestions  than  anything  else.  I  am  collecting  data  as 
I  various  colonial  timbers  used  and  deemed  to  be  suitable  to  special 
J  J  and  I  trust  these  few  notes  will  provoke  discussion,  and  cause 
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additional  information  re  carriage-buildiDg  timbers  to  be  sent  in.  We  are 
going  lo  be  more  aggressive.  We  shall  not  be  satisfied  with  the  consumption 
of  our  native  timbers  by  our  own  people,  but  we  desire  to  foster  a  trade  in 
them  with  other  countries. 

Cedab  {Cedrela  amtralU,  P.  v.  M.) 

This  is  first  and  foremost  amongst  colonial  timbers  for  carriage-building. 
Some  grades  of  this,  with  clear,  straight  grain,  dense  and  tough,  make 
excellent  framing  for  many  of  the  parts  of  a  carriage.  In  fact,  I  have  been 
informed  that  Sydney  cabs  of  excellent  quality  have  been  built  of  cedar 
alone,  except  the  wheels  and  shafts.  The  features  that  recommend  it  for 
the  special  use  of  the  carriage-builder  are  that  it  is  light,  and  easily  worked. 
It  bends  well  for  panels  when  seasoned.  If  a  log  be  cut  through  the  centre, 
then  quartered,  and  flitches  cut  from  each  of  these  quarters,  the  result  will 
be  that  panels  even  a  quarter  of  an  inch  thick  will  not  split  at  the  ends 
more  than  an  inch  or  so, — an  important  matter  in  an  expensive  and  good 
timber.  Mr.  Samuel  Lownds  informs  me  that  he  examined  some  samples 
which  had  been  exposed  to  the  sun  and  rain,  and  also  to  the  drip  of  water 
from  a  galvanized  iron  roof  for  a  period  of  3^  years.  The  outer  surface  was 
almost  unrecognisable,  but  the  ends  of  the  boards  were  neither  split  nor 
shaken.  A  board  was  planed  up,  and  it  had  not  deteriorated  in  the  slightest, 
the  colour  and  grain  remaining  perfect.  Comparing  cedar  with  the  best 
English  ash,  the  former  timber  remains  sound  iinder  treatment  which  would 
cause  the  latter  to  be  rotten.  Our  Sydney  timber-merchants  might  be 
reminded  that  cedar  which  is  left  floating  in  the  harbour  deteriorates  for 
the  purpose  of  the  carriage-builder.  The  salt  penetrates  the  timber,  and  in 
best  grade  work  the  painting  and  varnishing  suffers  accordingly. 

BosEwooD  {Dysoxvlon  Fraserianum,  Benth.),  Bed  Beak  {Dysoxylon 
Muellert,  Benth.;,  and  Onion  Wood  {Owenia  apiodora,  F.  v.  M.) 

Are  timbers  of  the  cedar  class,  for  which  they  can  often  be  substituted. 
Bosewood  can  be  supplied  in  the  greatest  abundance,  and  the  other  two  in 
lesser  quantities.    All  three  are  really  valuable  timbers. 

Blackwood  {Acacia  melanosylon^  E.  Br.) 

This  is  a  most  useful  timber  for  coach-builders,  in  the  bent-timber  tranch. 
It  bends  well,  and  with  proper  treatment  from  the  felling  and  sawing  of  the 
lumber,  it  substitutes  perfectly  for  the  bent  timber  in,  say,  an  Austrian 
chair,  and  would  look  as  well,  and  feel  as  light.  Eor  narrow  boards  it  is 
used  in  the  coach-building  trade  in  Sydney  in  place  of  American  walnut,  and 
it  is  taken  for  that  timber  when  polished.  It  is,  in  Sydney,  only  one-third 
the  price  of  American  walnut,  which  is  an  inducement  for  people  to  use  it. 
It  would  last  indefinitely  in  dry  situations.  It  is  really  valuable  for 
panelling,  and  perhaps  framing. 

Coach  Wood  {Ceratopetalum  cepefalum,  Don.). 

This  is  a  useful  timber  to  the  coach-builder  for  placing  in  cleaq,  dry 
situations.  Under  such  circumstances,  it  is  equal  to  English  ash.  Its 
weakness  is  its  liability  to  rot  when  left  in  damp  or  dirty  places  near  the 
bottoms  of  carriages,  which  are  neglected  and  not  kept  clean.  Tor  very 
many  years  this  timber  has  been  in  re<|ue8t  for  coach-building.  An  eminent 
coach-builder  informed  me  that  *^  it  is  the  grandest  Australian  timber  for 
coach-building."  It  is  undoubtedly  excellent  for  bodies,  and  a  good  all-round 
timber. 
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Whete  Chebbt  OB  Coach  Wood  (Sehizomeria  ovata,  Don.). 

This  is  a  closely  allied  and  Yety  similar  timber  to  ordinary  coach  wood 
(Ceratopetalum)y  for  which  it  is  sometimes  substituted.  It  is  an  inferior 
rabstitute,  but  a  good  timber,  noTertheless. 

Pltim  Wood  oe  Acacia  {Eucryphia  Moorei^  P.  v.  M.). 

The  napae  acacia  is  misleading,  as  it  is  not  an  acacia  at  all.  It  is  a  nice 
timber,  with  close,  tough  ^rain,  and  cuts  well.  It  is  capable  of  high  finish 
in  painting.  It  is  a  good  all-round  timber  for  body-making,  if  it  gets  fair 
treatment  as  regards  being  kept  clean.  I  am  assured  that  it  stands  the 
weather,  wet  and  dry,  very  well. 

In  the  Braidwood  District  this  is  rather  extensively  used,  and  much  liked 
by  coach-builders  for  the  framework  and  bodies  of  buggies,  spring  carts,  &c. 
It  is  also  used  for  shafts  and  poles,  being  considered  elastic  enough  for  that 
purpose.  It  has  also  been  tried  for  felloes,  but  has  been  found  not  to  answer 
for  that  purpose.  It  does  not  yet  appear  to  have  been  tried  for  spokes  and 
naves. 

Colonial  Bekch  (Omelina  Leichhardtii,  P.  y.  M.). 

This  is  a  very  useful  timber  for  panels  and  thin  boards.  It  is  pretty 
dnrable,  but  rather  soft,  but  its  softness  is,  in  some  instances,  an  advantage. 
Where  extreme  heat  or  moisture  has  to  be  considered,  as  in  baker's  carts, 
beech  will  be  found  to  withstand  such  influences  better  than  most  timbers. 
It  paints  and  polishes  well,  is  very  easily  worked,  and  does  not  readily  split. 

Bbowk  OB  BuLLT  Beech  {Cryptocarya  glaucescens  ?), 

Has  a  good  deal  in  common  with  colonial  beech,  but  has  the  advantage 
that  when  cut  into  short  lengths,  it  will  stand  nailing  or  screwing  when 
many  other  timbers  will  go  into  splinters.    It  is  not  a  strong  timber. 

Colonial  Pine  (Araucaria  Cunntnyhamii,  Ait.). 

Ib  not  fit  for  first-class  work.  It  is  used  in  wheelwright's  work  on  account 
of  its  cheapness. 


The  quality,  durability  and  reliability  of  colonial  hardwoods  (chiefly 
species  of  Eucalyptus) ^  is  well  known.  Por  cart  and  wheelwright's  work 
there  is  no  timber  to  approach  them,  though  exception  is  taken  to  their 
weight.  Put  in  such  places  as  mentioned,  no  foreign  timbers  can  approach 
them,  viz. : — Ironbark  and  box  for  the  naves  of  wheels,  and  very  heavy  dray- 
shafts  ;  ironbark  for  spokes.  Blue  gum  (^Eucalyptus  saliyna,  Sm.)  is  one  of 
the  best  timbers  for  wheelwrights'  body  work ;  it  is  tough,  not  bad  to  work, 
and  always  gives  two  good  edges  for  paint.  Por  the  felloes  of  wheels  it  is 
the  best  timber  we  have  ;  the  iron  tyres  seem  to  grip  and  adhere  to  them 
better  than  any  other  timber. 

Grey  gum  (Eucalyptus  punctata  and  others)  can  be  efficiently  used  as  a 
snbgtitute  for  ironbarK,  both  as  regards  strength  and  durability. 

Spotted  Gum  (Eucalyptus  maculata.  Hook.). 
Is  strong  and  tough,  and  a  useful  timber  for  the  coachbuilden    It  is  chiefly 
used  for  naves,  and  cart  and  buggy  shafts. 
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MouNTAiif  Ash  {JEueal^tua  Sieheriana,  F.  v.  M. — JS.  vir^ata,  Sieh. 

The  excellence  of  this  timber  for  general  wheelwrights'  work  is  every\ 
admitted,  and  its  quality  on  the  whole  appenrs  to  be  less  variable  than 
of  the  timber  of  most  eucalypts.  It  is  recommended  for  shafts,  swingle- 
of  buggies,  &c.,  and  for  miscellaneous  purposes  in  carriage  building. 

MoTiwTAXN  Gum  of  N.S.W.  or  Spotted  Q-um  of  Victoria  (JEucalyp 
goniocalyx^  F.  v.  M.). 

Selected  timber  of  this  species,  grown  on  dry  stony  ranges,  is  valu( 
wheelwrights,  particularly  for  spokes* 

Appletbees  (^Angophord) . 

Selected  pieces,  free  &om  gum-veins,  used  for  naves,  and,  occasio 
spokes,  of  wheels. 

Brush  Box  (Trisiania  conferta^  E.  Br.). 

A  tough  and  durable  timber,  extensively  used  in  the  north  coast  di« 
for  wheelwrights'  work. 

All  the  timbers  above  mentioned  could  be  supplied  in  quantity,  mi 
them  in  practically  unlimited  quantity.    The  list  does  not  profess 
complete ;  it  has  been  compiled  at  rather  short  notice. 

WiLGA  {Geijera parvijlora^  Lindl.) 

Is  used  to  some  extent  for  the  naves  of  wheels  in  the  interior.  ( 
commercial  importance. 

Spotted  or  Leopard  Tree  (JFlindersia  maculosa,  F.  v.  M.). 

Unlike  many  other  timbers  in  the  arid  western  districts  of  New  I 
"Wales,  this  timber  is  very  elastic,  and  is,  therefore,  locally  used  for  the 
and  shafts  of  drays,  buggies,  &c.     Of  no  commercial  importance. 


Digitized  by 


Google 


% 
m 

id;, 


h 


8-: 
•i  P 


1:1.  i' 


Digitized  by 


Google 


'•  j'l 


*I  ^VBld 


•(JINHfll  QNV  30V9aV3  SHI  iO  100H-8m3  3H1 


Cluh-root  of  Cabbage  and  its  Allies.  553 


Club- Root  of  Cabbage  aijd  its  Allies. 


Br  BYRON  D.  HALSTED, 

Botanist  and  Horticulturist. 

The  club-root  of  the  cabbage  and  turnip  is  an  old  enemy,  having  been 
known  in  Europe  for  more  than  a  hundred  years,  and  being  a  fatal  malady, 
with  peculiar  and  prominent  characteristics,  it  has  received  one  or  more 
names,  often  quite  descriptive,  in  several  of  our  leading  modern  languages. 
Thus,  in  Grermany  it  is  called  "Kohlhernie";  in  France,  "  Maladie  digi- 
toire";  in  Belgium,  "Vingerziekt,"  and  Russia,  "Kapoustnaja  kila";  in 
Great  Britain  it  bears  the  names  of  "anbury,"  "hanbury,"  "finger-and-toes," 
and  other  equally  expressive  terms,  while  with  us,  "  club-root,"  "  club-foot," 
and  "  clump-foot "  are  the  leading  names  for  this  trouble,  the  process  being 
Bpoken  of  as  "clubbing." 

The  iniury  to  the  crops  attacked  may  be  considerable,  sometimes  in- 
curring almost  a  total  loss,  and  in  the  aggregate  the  destruction  for  the 
whole  country  is  doubtless  represented  by  millions  of  dollars.  It  is  parti- 
cularly severe  in  the  eastern  portion  of  the  United  States,  but  is  not  unknown 
in  the  west  and  south,  and  during  the  past  season  (1893)  has  prevailed 
extensively  in  the  truck  regions  around  the  large  cities  of  New  York  and 
Philadelphia.  New  Jersey  cabbage  and  turnip  growers  have  suffered  so 
heavily  of  late  years  as  to  suggest  the  subject  as  suitable  for  special  con- 
sideration by  the  Experiment  Station.  Some  facts  with  a  practical  bearing 
upon  the  question  of  how  the  club-root  lives  over  from  one  year  to  another 
have  been  literally  unearthed,  which  alone  might  warrant  this  publication. 
The  weed  plants  that  harbour  this  enemy,  with  engravings  showing  the  pest, 
will  be  considered  in  their  proper  places  later  in  this  bulletin. 

The  Nature  of  Club-root. 

Ill  order  that  the  reader  may  derive  the  most  practical  good  from  any 
suggestions  as  to  use  of  preventives  and  other  treatment  of  the  disease,  it  is 
best  to  place  before  him  the  facts  thus  far  obtained  concerning  club-root. 
The  name  of  the  malady  is  quite  descriptive,  for  it  is  an  affection  of  the 
roots,  which  become  much  distorted.  The  roots  may  begin  to  show  enlarge- 
ments while  they  are  quite  small  and  before  the  plants  are  more  than 
seedlings.  Thus,  cabbages  while  growing  in  the  hot-bed  may  show  unmis- 
takable signs  of  **  clubbing,"  followed  by  a  loss  of  vitality  throughout  the 
whole  plant.  The  affected  parts  soon  begin  to  decay,  becoming  very 
offensive,  and,  from  places  near  by,  other  roots  are  developed,  which,  in 
turn,  become  swollen  and  distorted  into  various  shapes. 

This  article  is  reproduced  from  Bulletin  98,  issued  by  the  New  Jersey  Agricultural 
College  Experiment  Station,  U.S.A.--Ed.  A.a.,  N.S.W. 
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Figure  1  shows  three  young  cabbage  plants  taken  from  a  field  that  was 
nearly  ruined  by  the  club-root.  Instead  of  the  numerous  long  fibrous  roots, 
by  means  of  which  the  plants  are  able  to  obtain  the  required  nourishment 
from  the  soil,  there  is  in  each  an  extravagant  malformation  consisting  of  a 
much-knotted  and  enlarged  root-system.  The  engraving  of  the  three 
samples  is  from  a  photograph,  and  shows  the  general  appearance  so  well 
that  further  description  is  unnecessary. 

That  which  is  of  the  most  interest  in  this  connection  is  the  cause  of  the 
peculiar  development  and  consequent  destruction  of  the  infested  plants. 
As  in  nearly  all  instances  of  similar  abnormal  structures,  these  root- galls 
were  long  ago  assigned  to  insects.  A  careful  study  of  their  development 
failed,  however,  to  convict  any  species  or  group  of  insects  of  these  depreda- 
tions, and  after  much  speculation,  and  no  end  of  articles  in  the  agricultural 
journals  and  elsewhere,  it  was  reserved  for  M.  Woronin,  a  European  botanist, 
after  three  years  (1873-76)  of  painstaking  and  exhaustive  study,  to  explain 
the  nature  of  the  subject  before  us.  From  his  published  results*  in  parti- 
cular and  a  recent  paperf  by  Mr.  A.  C.  Eycleshymer,  the  information  as  to 
the  microscopic  structure  is  largely  obtained. 

Instead  of  any  insects  being  the  cause,  although  such  decaying  masses 
usually  become  the  breeding-places  for  them,  Woronin  found  that  a  low 
form  of  fungus  was  constantly  present  in  the  affected  parts.  This  parasitic 
organism  is  only  seen  with  the  higher  powers  of  the  compound  microscope. 
The  family  of  fungi  to  which  it  belongs,  namely,  the  slime  moulds,  is  widely 
distinct  from  the  mildews,  rusts,  and  smuts,  and  some  of  Woronin's  and 
Eycleshymer's  illustrations,  as  given  in  two  plates  which  accompanied  the 
latter  author's  paper  and  kindly  loaned  by  Professor  QtiUoway,  are  here 
reproduced,  to  make  the  nature  of  the  club-rgot  fungus  clear.  Ordinary 
fungi,  like  the  grape  mildew,  com  smut,  wheat  rust  and  celery  leaf-spot, 
have  long,  slender  feeding  threads  which  work  their  way  through  the  tissues 
of  the  affected  plant.  There  are  no  such  threads  with  the  cabbage  slime 
fungus. 

In  Plate  I.,  the  first  figure  shows  a  specimen  of  diseased  cabbage,  natural 
size,  and  Figure  2a"  clubbed  "  turnip.  Figure  3  is  a  portion  of  a  section 
of  a  turnip-root,  and  Figure  4  is  a  rootlet  of  diseased  cabbage,  seven  weeks 
after  infection.  At  Figure  5  is  shown  a  much-magnified  view  of  a  section 
of  root  (Figure  4)  along  the  line  «,  b.  A  portion  of  a  turnip-root,  seven 
weeks  after  infection,  is  shown  at  Figure  6,  natural  size,  and  at  6,  a,  are 
shown  cells  from  the  section  along  the  line  at,  5,  of  Figure  6,  and  200  times 
magnified. 

In  Figure  5,  scattered  irregularly  midway  of  the  centre  and  circum- 
ference, are  large  cells  filled  with  a  slimy  substance  and  differing  from  the 
other  and  smaller  cells.  These  are  infested  with  the  slime  mould,  and,  on 
account  of  tho  presence  of  this  parasite,  the  cells  undergo  remarkable 
enlargement,  and  an  influence  is  communicated  to  the  outer  neighbouring 
cells  so  that  the  root  becomes  much  swollen  and  even  distorted.  In  its  early 
stages  of  development  the  fungus  is  simply  a  semi-liquid  substance  within 
the  cells  of  the  root  tissue ;  but  as  it  reaches  maturity  the  contents  of  the 
infested  cells  become  granular,  and  finally  they  contain  a  multitude  of 
minute  spherical  bodies,  which  are  the  spores  of  the  mould.  In  short,  this 
fungus,  in  the  form  of  a  slime  or  plasma,  obtains  entrance  to  the  cells  of 

*  Flasmodiophora  Brassicse.  Urheber  der  Kohlphlanzen  Hemie.  Prmgs.  Jahr.  F.  Wiss* 
Bot.,  Bol.  XI,  1878,  Plates  6. 

t  Club-root  in  the  United  States  ;•  Journal  of  Mycology,  Vol.  VII,  p.  79,  Plates  2. 
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the  growing  Toot  and  there  robs  the  infested  tissue  of  its  vital  fluids,  and, 
gathering  new  forces  to  itself,  fills  the  cells  with  its  own  substance.  This 
semi-fluid  material  then  begins  the  process  of  spore  formation,  which  results 
in  the  production  of  millions  of  minute  bodies,  each  of  which  is  capable  of  a 
new  growth  when  conditions  are  favourable. 

The  three  cells,  a,  5,  and  c,  in  Figure  6,  a^  help  to  show  these  peculiarities, 
but  the  second  plate  is  devoted  in  particular  to  the  points  of  development  of 
the  fungus.  Thus,  figure  9  is  a  portion  of  a  section  of  Figure  10  at  the  line 
a,  h,  and  magnified  600  times.  The  two  cells  shown  shaded  were  completely 
filled  with  the  plasma  or  slime  of  the  mould.  The  spores  which  form  from 
this  semi-fluid  substance  are  spherical,  as  shown  at  Figure  12,  and  in  germi- 
nation their  contents  come  out  as  seen  at  a,  becoming  naked  bodies,  capable 
of  movement  and  change  in  outline,  the  latter  fact  being  illustrated  at 
figure  11.  These  motile  bodies  may  unite  with  their  fellows  and  form  masses 
of  Bcmi-liquid  substance,  as  shown  in  different  forms  at  Figure  13.  A  single 
cell  of  the  cabbage-root  is  shown  at  Figure  14,  in  the  early  stage  of  the 
disease,  magnified  600  times,  while  at  Figure  15  are  two  cells  later  in  the 
deyelopment  and  showing  the  formation  of  the  plasma  into  spheres.  Figures 
16  shows  the  appearance  of  the  fungus  200  times  enlarged. 

We  have  traced  above  the  life  of  the  obscure  club-root  parasite,  from  its 
appearance  in  the  root  as  a  slime  in  certain  cells  to  the  formation  of  multi- 
tudes of  spores  in  these  same  cells.  By  the  decay  of  the  roots,  which  takes 
place  rapidly,  arid  with  much  offensive  odour,  the  spores  are  set  free  in  the 
soil.  These  spores  there  germinate  by  producing  moving  bodies,  capable  of 
penetrating  or  being  absorbed  by  the  thin  walls  of  the  hairs  and  other 
superficial  cells  of  the  roots.  The  soil  becomes  diseased  in  the  sense  that 
the  germs,  formed  in  the  swellings  and  other  distortions  of  the  roots,  are  set 
free  and  the  earth  holds  them  for  an  indefinite  length  of  time. 


The  Club-root  in  Weeds. 

It  is  generally  known  to  the  students  of  the  club-root  fungus  that  it  is 
not  confined  to  the  cabbage  and  turnip,  and  this  leads  to  the  statement  of 
the  botanical  name  of  the  parasite  we  have  been  considering.  Woronin 
found  it  so  different  from  all  the  other  slime  moulds  as  to  warrant  its  being 
put  in  a  separate  genus,  which  he  named  Flasmodiophora—th&t  is,  the 
plasma  or  "  slime  bearer ;"  and,  as  it  infested  the  cabbage  and  turnip,  both 
members  of  the  genus  Brassica,  he  made  the  species  Flasmodiophora 
JSramca,  Wor.  Since  then  two  other  species  of  the  same  genus  have  been 
discovered,  namely,  Flasmodiophora  alni^  "Wor.,  upon  alder-roots  and 
flasmodiophora  el<Bagniy  Schroet.,  on  the  roots  of  Elseagnus.  Various  works 
nuike  mention  of  the  club-root  being  found  upon  many  species  of  the 
mustard  family,  but  it  is  unfortunate  that  the  particular  species  are  not 
given.  Saccaurdo*  states  that  it  is  found  in  several  cruciter©  (Brassica, 
rarely  Iberis  umhellata).  Dr.  Zopff  adds  to  these,  "  Levkoje  " — that  is,  the 
Stock  {McUhiola  incana)^  also  mentioned  by  Woronin.  Sorauer  J  and  Frank  § 
simply  confirm  the  above  statements.  £ycie8hymer||  says :  "  The  plants 
affected  are  for  the  greater  part  confined  to  the  genus  Brassica,  including 

♦  Sjlloge  Fungorum,  Vol.  VII.,  p.  4G4. 

t  Die  Pilzthiere  oder  Schleimpilze,  p.  129. 

X  Pflanzen  Krankheiten,  Part  II,  p.  69. 

§  Die  Krankheiten  der  Pflanzen,  p.  238.  • 

II  Club-root  in  the  United  States ;  Journal  of  Mycology,  Vol.  VII,  p.  <9. 
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the  cabbage,  cauliflower,  turnip,  ruta-baga.  Halsted  has  recently  described  it 
as  occurring  in  the  radish.  In  Bussia  it  affects  the  genus  Mathiola  and 
Iberis." 

So  far  as  the  actual  species  of  the  host  of  the  club-root  fungus  can  l)e 
determined  from  the  books  at  the  writer's  disposal,  the  list  is  Bratsica 
oleracea  (varieties),  IB,  rapa,  Baphanus  safivus,  Iberis  umhellata  and  Mathiola 
incana.  This  is  only  five  species,  the  last  three  of  which  are  known  to  be 
but  rarely  affected. 

In  view  of  these  facts,  it  is  interesting  to  add  to  the  list  two  other  genera, 
each  with  a  single  species,  but  both  are  among  our  most  common  weeds, 
namely,  the  shepherd's  purse  (jB«r«ajpa«^<?w,  L.),  and  the  hedge  mustard 
(^Sisymirium  vulgare,  1m). 

•  Figure  4  shows  a  group  of  the  infested  roots  of  the  shepherd's  purse.  It 
must  be  borne  in  mind  that  the  roots  of  this  prevalent  weed  are  not  succulent, 
and  the  galls  are  correspondingly  small.  Ho'w  ever,  there  is  no  difficulty  in 
distinguishing  a  diseased  from  a  healthy  plant,  even  from  the  appearance  of 
the  plant  above  ground  when  thoroughly  infested,  it  having  a  dwarfed  and 
sickly-yellow  appearance. 

In  Figure  5  is  seen  a  similar  group  of  the  clubbed  roots  of  the  hedge 
mustard.  The  general  appearance  of  these  galls  is  quite  different  from  those 
of  the  shepherd's  purse,  being  more  regular  in  form,  standing  out  like  dark 
warts  from  the  otherwise  well-shaped  roots. 

In  this  connection,  to  add  to  the  information  concerning  the  club-root 
upon  our  crop  plants,  an  engraving  each  of  the  cauliflower  (Fig.  6),  turnip 
(Fig.  7),  Brussels  sprout  (Fig.  8),  and  kale  (Fig.  9)  are  added.  They  were 
all  made  from  photographs  by  Prof.  Smith,  of  fresh  specimens  collected  by 
Mr.  J.  A.  Kelsey.  The  cauliflower  and  cabbage  resemble  each  other  in  the 
general  form  of  the  "  club  "  that  is  produced,  and  in  like  manner  the  kale 
and  turnip  galls  are  somewhat  alike.  But  there  is  no  uniformity  in  the 
matter,  and  the  size  and  shape  of  the  malformations  are  largely  determined 
by  circumstances. 

Precautions  and  Treatment. 

From  a  consideration  of  the  nature  of  the  club-root  fungus  and  a  know- 
ledge of  the  different  kinds  of  plants  infested  by  it,  there  may  be  some 
suggestions  gathered  as  to  preventive  measures.  When  it  is  understood  that 
the  club-root  and  all  the  injury  to  the  crop  accompanying  it  is  due  to  an 
internal  subterranean  parasite,  it  becomes  evident  that  no  treatment  to  which 
the  infested  plant  may  be  subjected  can  give  promise  of  a  cure.  Preventive 
measures  must  be  relied  upon,  and,  in  the  first  place,  all  the  refuse  of  a 
cabbage,  turnip,  or  other  infested  crop,  should  be  removed  from  the  soil  and 
burned.  To  leave  cabbage  stumps  in  the  field,  feed  them  to  live  stock  or 
throw  them  in  the  compost  heaps,  are  three  of  the  best  methods  of  pro- 
pagating and  spreading  the  malady  on  the  farm.  It  is  not  enough  to  destroy 
the  roots,  for  the  Plasmodiophora  is  found  also  in  the  leaves,  as  Woronin 
took  particular  pains  to  show  by  means  of  an  engraving  in  his  paper. 

Seedlings  grown  in  the  hot-bed  should  be  examined  carefully,  and  if  they 
show  signs  of  the  club-root,  consigned  to  the  fire.  If  only  a  portion  of  the 
plants  are  clubbed,  it  may  be  wise  to  discard  the  whole  lot  rather  than 
lose  the  crop  in  the  field.     Start  with  healthy  plants. 

In  view  of  the  fact  that  the  soil  may  become  more  or  less  impregnated 
with  the.germs  during  the  growth  of  a  crop  susceptible  to  the  Plasmodiophora, 
it  is  evident  that  a  wise  precaution  consists  in  a  judicious  rotation  of  crops. 
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Just  what  that  rotation  should  be  is  a  question  for  eacli  grower  to  decide  for 
himself ;  but,  for  the  best  results,  cabbages  or  any  allied  crop  should  not  be 
upon  the  soil  oftener  than  once  in  three  years.  Cabbage,  kale,  Brussels 
sprouts,  kohlrabi,  turnips  or  radishes  should  not  follow  each  other  if  club- 
poot  is  prevalent. 

It  is  possible  to  get  relief  by  the  use  of  some  of  the  commercial  fertilizers ; 
but  this  needs  confirmation  through  trial.     It  is  a  fact  that  is  being  acted 

Xn  in  some  of  the  large  truck  regions  near  New  York,  that  lime  is  an 
ctive  preventive  of  the  club-root,  and,  by  its  constant  use,  at  the  rate  of 
75  bushels  or  so  per  acre  each  year,  cabbages  have  been  grown  at  frequent 
inter?als — almost  yearly,  upon  the  same  soil.  It  is  likely  that  a  soil  naturally 
abounding  in  lime  may  bo  the  best  suited  for  cruciferous  crops,  so  far  as 
club-root  is  concerned. 

Lastly,  it  has  been  shown  that  common  weeds  harbor  the  fungus  enemy, 
and,  while  the  farmer  may  be  thankful  for  the  loss  of  his  hedge  mustard  and 
shepherd's  purse,  through  "  clubbing,"  this  is  a  case  where  weeds  can  be 
more  cheaply  destroyed  in  some  other  way. 

Conclusions. 

Club-root,  an  old  enemy  to  cabbage  and  turnip  in  Europe,  has  been  quit^ 
destructive  to  these  crops  in  New  Jersey  during  the  past  tew  years. 

The  malady  is  due  to  a  microscopic  parasite  which  infests  tne  cells  of  the 
roots,  causing  them  to  become  swollen  and  distorted. 

The  spores  of  the  fungus,  upon  the  decay  of  the  part  affected,  become 
scattered  through  the  soil,  and  from  thence  the  enemy  enters  the  host  plant. 

Phsmodiophora  Brassicce,  Wor.,  infests  several  plants  of  the  cabbage 
family,  including  turnip,  kale,  radish,  stock  and  candytuft. 

The  common  weeds,  namely,  shepherd's  purse  and  hedge  mustard,  are  now 
to  be  added  to  the  list  of  plants  infested  with  club-root. 

Preventive  measures  must  be  relied  upon,  for  the  affected  parts  of  a  plant 
are  below  ground  and  not  readily  reached  by  any  fungicide. 

If  the  crop  is  diseased,  all  refuse  at  harvest-time  of  roots,  stems,  and 
leaves  should  be  burned. 

All  seedlings  from  hot-beds  with  signs  of  club-root  should  be  destroyed, 
and,  if  possible,  use  only  plants  from  beds  in  which  there  is  no  disease. 

Cabbage,  kale,  Brussels  sprouts,  kohlrabi,  turnip  or  radishes  should  not 
follow  each  other  on  the  same  land  if  club-root  is  prevalent. 

lime  added  to  the  land,  75  bushels  per  acre,  has  proved  effective.  It  is 
possible  that  some  commercial  fertilizers  may  be  found  to  check  the  trouble. 

Keep  the  land  free  from  shepherd's  purse  and  hedge  mustard,  and  other 
weeds  of  the  same  family,  as  their  roots  become  "  clubbed,"  and  thereby 
propagate  the  enemy. 
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bt  sir  a.  cotton, 

Madras  Engineers. 

About  forty  years  ago  an  old  London  wool-sorter,  who  had  been  puzzled  by 
many  things  in  the  Australian  wool  trade,  determined  to  go  and  investigate 
the  matter  on  the  spot. 

On  his  arrival  at  Sydney  he  made  a  long  tour  through  sheep  stations,  and 
when  he  returned  he  wrote  to  the  paper  an  account  of  his  tour,  and  ended 
by  saying  "  One  thing  is  certain,  that  the  colonists  know  nothing  upon  eaitk 
about  wooL"  As  this  subject  of  wool  had  been  the  only  thought,  day  and 
night,  of  thousands  of  intelligent  men  for  many  years,  this  saying  rather 
startled  the  people  generally  and  ofEended  them. 

But  one  of  the  leading  squatters  asked  him  to  oome  and  see  his  flocks, 
which  he  did,  and  passed  some  thousands  of  sheep  through  his  hands.    The 

result  was  that  the  owner  said,  "  I  begin  to  think  Mr. is  right,  and  that 

we  know  nothing  upon  earth  about  wool,"  And  certain  it  is  that  from  that 
time  a  new  era  was  introduced,  and  wool  was  brought  to  a  degree  of  perfec- 
tion, through  the  new  principles  laid  down  by  this  gentleman,  that  nobody 
had  thought  of  before. 

This  is  exactly  the  case  of  agriculture  to  this  day  in  England.  The  whole 
body  of  those  employed  on  the  land  know  nothing  upon  earth  about 
vegetation. 

Innumerable  papers  have  been  written,  especially  of  late,  upon  this  sub- 
ject, every  one  of  them,  without  exception,  based  upon  this  false  principle— 
that  there  can  be  no  possible  improvement  in  respect  of  quantity,  quality, 
or  price  in  the  produce  of  the  land.  Of  course  if  men  start  from  a  &Jse 
premise  they  may  discuss  for  ever  without  any  useful  result.  How  strange 
it  seems  that  it  should  not  occur  to  them  that  it  is  very  curious  that  while 
everything  else  in  the  ordinary  business  of  life  has  made  progress  beyond  all 
that  was  imagined  within  this  century,  there  should  be  this  one  thing  whteh 
should  have  arrived  at  its  ultimatum,  and  that  no  sane  man  can  possibly 
dream  of  any  improvement.  How  can  we  account  for  it  that  all  connected 
with  land,  from  the  old  owners  of  vast  estates,  men  showing  immense  intelli- 
gence and  energy  in  everything  else,  down  to  the  small  tenant,  should  all  • 
agree  on  this  point — that  whatever  is  going  on  before  our  eyes  in  all  other 
matters,  there  can  be  no  progress  in  cultivation. 

And  what  makes  a  complete  climax  in  the  case  is  this — ^the  very  men  who, 
by  acting  upon  the  principle  that  success  is  certain  to  everyone  who  sets 

Thia  lecture  was  delivered  before  the  Balloon  Society  of  London  and  is  reproduced,  as  it 
opens  the  subject  of  Deep  Cultivation,  with  which  it  is  hoped  to  deed  more  thoroughly 
in  a  future  issue. — Ed.  A.G.,  N.S.W. 
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himself  earnestly  to  the  thorough  investigation  of  his  business  that  he  will 
TDske  progress,  have  made  themselves  masters  of  vast  wealth,  and  have  laid 
out  part  of  it  in  land,  immediately  take  up  the  ground  of  established  agrieul- 
turists,  give  up  all  their  old  principles,  and  proceed  upon  the  ground  of  no 
possible  improvement. 

That  I  am  not  dealing  in  imaginations,  but  realities,  I  appeal  to  state- 
ments  that  are  made  by  leading  agriculturalists  in  the  papers,  expressly 
declaring  that  no  improvement  whatever  has  been  made  as  yet.  One  of 
these  states  that  after  fifty  years  cultivation  of  good  land  it  produces 
exactly  the  same,  both  in  quantity  and  quality,  as  when  he  began,  and  his 
whole  communication  is  written  so  as  to  imply  that  no  improvement  ever  will 
be  made. 

And  this  is  universally  received  as  the  truth  of  the  case.  Papers  without 
number  have  appeared  on  this  subject,  without  one  protest  against  this  view 
of  the  subject.  Not  one  single  writer  says,  "  Then  if  you  thus  assure  us  that 
Tou  are  so  profoundly  ignorant  of  the  first  principles  of  agriculture  that  you 
have  totally  failed  to  advance  one  step  in  this  art,  we  must  of  necessity  look 
elsewhere  for  instruction.''  If  it  were  possible  to  find  a  man  who  would 
write  that  he  had  been  a  director  of  a  navigation  company  for  fifty  years,  and 
that  they  were  now  carrying  at  the  same  speed,  the  same  risk,  the  same 
consumption  of  coals,  the  same  cost  as  when  he  began,  what  would  be 
diought  of  him  ?  What  do  such  men  say  ?  They  say,  "  We  used  to  carry 
by  sea  at  8  knots,  we  consumed  5  tons  of  coals  for  1  ton  of  cargo  carried,  we 
used  to  carry  across  the  Atlantic  at  a  cost  of  20s.  a  ton,  we  used  to  lose  such 
a  percentage  of  lives  carried,  we  used  to  be  sometimes  weeks  behind  our 
time  in  reaching  port,  «fcc.  Now  we  cross,  winter  and  summer,  at  20  knots, 
we  carry  1  ton  or  coals  for  6  of  cargo,  we  spend  Ss.  in  carrying  a  ton  of 
goods,  we  lose  one-twentieth  of  the  proportions  of  lives  carried  that  we  used 
to  do ;  in  dreadful  weather  our  ships  are  sometimes  twelve  hours  behind 
time,  and  so  on. 
This  is  substantially  the  change  that  has  passed  over  the  art  of  navigation* 
And  it  truly  represents  the  progress  generally  made  in  art  and  science 
excepting  this  one  agriculture.  What  are  we  to  think  of  this  unaccountable 
state  of  things  ? 

It  must  be  observed  that  this,  my  line  of  argument,  is  simply  an  appeal 
to  common  sense.  It  is  quite  is  quite  independent  of  any  theory  of 
eultivation,  or  of  any  asserted  results  of  new  modes.  We  cannot  possibly 
be  wrong  in  coming  to  the  conclusion  that  no  reason  can  be  imagined  why 
one  single  art  should  be  entirely  without  a  possibility  of  progress  while 
everything  else,  without  exception,  is  astonishing  us  by  a  progress  beyond 
all  our  dreams. 

But  further,  are  we  entirely  without  actual  results  that  flatly  contradict 
the  idea  that  this  one  art  is  beyond  reach  of  improvement.  Forty  years  ago 
the  eighth  Marquis  of  IVeeddale  was  driving  me  through  a  stock-yard,  and 
he  said,  "  Four  years  ago  I  got  this  farm  into  my  own  hands  at  the  end  of  a 
long  lease,  and  there  is  now  four  times  the  value  of  produce  in  this  yard  that 
there  was  when  I  came  into  possession."  And  at  the  same  time  the  author 
of  the  '^  Book  of  the  Farm,"  speaking  of  a  field  of  the  same  estate,  said  to 
me,  *'  I  have  seen  a  crop  of  oats  cutting  green  on  this  field  at  Christmas ;  the 
land  so  poor,  and  sour,  and  cold,  that  some  years  oats  wouldn't  ripen  on  it. 
They  have  just  now  cut  a  crop  of  wheat  of  4l>  bushels  to  the  acre,  weighing 
67  lb. — ^the  heaviest  wheat  in  Great  Britain."  These  were  on  land  that  had 
before  been  under  the  cultivation  of  the  best  farmers  in  Great  Britain.  And 
this  was  the  state  of  things  throughout  1,200  acres  that  his  Lordship  farmed 
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HinBelf .  Here  in  Midlothian,  on  a  level  of  about  4C0  feet  above  the  sea, 
with  a  mean  temperature  5  degrees  below  that  of  the  south  coast  of  England, 
I  saw  crops  of  all  kinds  to  which  there  was  nothing  approaching,  all  the  way 

that  I  had  come  from  the  south  coast.     Mr. wrote  an  account  of  this 

Tester  deep  cultivation,  and  published  it,  but  I  have  never  once  seen  it 
mentioned  in  all  the  innumerable  papers  that  I  have  seen  on  this  subject. 

His  Lordship  said  to  me,  with  reference  to  the  field  I  have  spoken  of, 
"  Now  I  will  show  you  how  we  obtain  these  results ; "  and  he  sent  for  a 
4-horse  plough,  and  showed  me  a  single  furrow  16  inches  deep,  turning  over 
a  mass  of  earth  without  one  clod  in  it  of  the  size  of  one's  thumb,  so  that 
every  particle  was  brought  into  contact  with  the  air  in  that  single  ploughing. 

Mr. tells  us  that  the  Marquis  had  sunk  a  capital  of  £13  per  acre  in 

the  improvement  of  this  field,  leaving  a  permanent  charge,  at  4  per  cent.,  of 
IPs,  per  annum,  equal  to  1^  bushels  of  wheat  with  the  straw. 

"While  on  this  visit  I  asked  the  Marquis  to  show  me  a  famous  clod-crushing 
roller  that  he  had  invented,  but  he  said,  "  I  have  learnt  better  than  that  now. 
Such  a  machine  only  proves  bad  farming.  There  is  no  such  thing  as  a  clod 
on  land  thafs  well  farmed,''  This  is  the  vital  principle  of  farming.  The  air 
must  have  access  to  every  particle  of  the  soil. 

Now,  I  ask,  how  is  it  that  this  book,  written  By  the  greatest  agriculturist 
in  Scotland,  is  never  referred  to,  while  what  is  written  by  men  who  have 
totally  failed  in  accomplishing  anything  in  this  matter  is  continually  quoted 
as  the  height  of  wisdom  ? 

These  results  of  the  Marquis'  experiments  are  alone  quite  conclusive  of 
the  main  point  of  the  question.  They  show  with  certainty  that  agriculture 
is  like  everything  else,  capable  of  improvement,  if  results  were  really 
necessary  to  satisfy  us  of  what  is  surely  a  matter  of  common  sense. 

I  may  add  here  that  the  book,  "  Tester  Deep  Cultivation,"  shows  also  that 
this  farming  was  highly  profitable,  that  is,  that  produce  was  obtained  at  a 
much  lower  cost  than  by  the  old  methods,  even  by  the  best  farmers  in  the 
world,  and  I  have  good  reasons  to  believe  that  the  property  of  the  Marquis 
was  greatly  increased  by  his  operations. 

I  may  now  come  to  my  own  experiments.  My  Hfe  has  been  passed  in 
India,  almost  entirely  in  civil  engineering,  chiefly  in  works  of  irrigation  and 
internal  navigation,  which  fully  occupied  me  for  forty-five  years,  so  that  it 
was  not  till  I  was  old  and  greatly  worn  out  by  Indian  hard  work  and  sick- 
nesses, that  I  began  to  make  trifling  experiments  in  cultivation  in  different 
gardens  belonging  to  the  houses  I  occupied  for  short  periods.  I  had  no 
property,  and  therefore  could  not  fully  carry  out  such  experiments,  and  I 
had  not  the  least  idea  of  the  results  that  were  attainable.  It  was  clear 
enough  that  there  was  something  quite  wrong  about  the  whole  state  of 
farming,  and  I  felt  quite  sure  that  what  the  Marquis  of  Tweeddale  had 
accomplished  was  sufficient  to  prove  that  a  radical  change  was  required  in 
the  whole  farming  ideas  of  the  nation,  but  it  was  only  by  slow  degrees  that 
I  realized  the  unbounded  prospect  that  lies  before  us. 

I  can't  be  surprised  that  others  are  slow  to  take  in  such  new  ideas,  so 
utterly  contrary  to  those  universally  entertained,  viz.,  that  the  present 
amount  of  produce  is  the  ultimatum  of  which  the  earth  is  capable.  I  was, 
indeed,  greatly  astonished  many  years  ago  when  I  dug  up  an  average  of 
14  lb.  of  potatoes  per  root,  planted  3  feet  apart  each  way  in  a  very  rich 
sandy  soil  at  Tunbridge  Wells,  equal  to  30  tons  per  acre,  and  this  the  first 
year  of  aerating  the  subsoil,  but  I  had  not  at  that  time  given  much  thought 
to  the  subject,  and  did  not  consider  what  amazing  conclusions  this  pointed 
to.    The  same  when,  in  this  poor  soil  of  my  present  garden,  I  saw  190  ears 
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on  a  single  plant  of  wheat,  and  these  7  and  8  inches  long,  with  about  8,000 
grains  ^own  from  one,  it  did  not  lead  me  to  think  much  of  the  extraordinary 
contradiction  it  implied  to  all  the  present  ideas  on  the  subject.  Nor  when 
I  sent  examples  by  an  experienced  farmer  to  the  Guilford  Exhibition,  and 
he  told  me  tnat  aU  he  showed  them  to  agreed  that  there  was  not  a  sample 
there  from  the  best  soils  in  the  county  that  would  compare  with  them,  and 
when  I  showed  one  of  them  to  an  old  miller,  and  he  said  he  had  never  seen 
such  a  sample  in  his  life,  did  even  these  proofs  as  to  quality  much  impress 
upon  me  the  strange  prospects  that  they  opened  up. 

It  was  only  by  degrees,  and  after  being  led  to  read  the  things  that  are 
written  invariably  by  agriculturists,  that  I  began  to  realise,  as  I  have  said, 
that  they  knew  nothing  upon  earth  about  cultivation. 

I  have  now  for  several  years  tried  to  improve  the  cultivation  of  several 
of  the  main  farm  products,  and  the  results  have  been  the  same,  with  corn, 
potatoes,  roots,  grass,  as  well  as  with  strawberries,  and  they  have  continued 
to  increase  to  the  present  time.  There  is  certainly  in  this  garden  every 
year  not  less  than  five  times  what  it  produced  when  I  began.  There  is 
adjoining  land  of  still  poorer  quality,  such  as  would  probably  produce 
20  bushels  of  wheat  under  average  present  farming.  I  got  permission  from 
the  owner  of  this  to  break  up  one-eighth  of  an  acre,  that  I  might  have  a 
complete  experiment  of  hitherto  uncultivated  land,  and  get  an  idea  of  the 
time  it  might  take  to  aerate  it  in  some  good  degree  to  3  feet  deep,  and  what 
it  might  cost  with  a  certain  kind  of  subsoil.  It  is  a  poor,  silicious  soil, 
without  any  lime  in  it,  but  with  some  stones.  It  had  to  be  broken  up  with 
the  pick,  and  the  first  operation  cost  about  6s.  a  rod,  or  £50  an  acre,  a  man 
breaking  up  half  a  rod  a  day.  The  first  two  years  I  did  not  mix  up  the 
subsoil  with  the  upper  few  inches,  but  I  think  in  the  third  year  I  mixed  it 
well,  and  the  result  is  unquestionable,  though  I  don't  feel  sure  that  it  would 
not  have  been  better  to  have  kept  the  subsoil  in  its  place  a  year  or  two 
longer.  After  the  first  breaking  with  the  pick,  I  dug  it  with  a  16-inch  fork, 
taking  care  to  break  the  clods  in  some  good  measure,  without  any  additional 
material  to  bring  the  soil  into  a  more  friable  state,  so  that  it  is  still  far  from 
such  a  state  of  tilth  as  I  am  convinced  every  soil  in  the  land  ought  to  be 
reduced  to,  that  is,  to  the  state  of  absolute  sand  like  the  vale  of  Evesham, 
in  Worcester,  so  that  an  immense  surface  may  be  brought  into  contact  with 
the  air,  a  thousand  times  as  great  as  is  exposed  to  the  air  in  the  ordinary 
system  of  turning  over  a  solid  slab  of  earth. 

This  second  digging  to  about  3  feet  deep  costs  about  £25  per  acre  with 
hand  labour,  and  1  think  it  would  be  worth  while  to  repeat  it  every  year  in 
a  garden.  In  a  farm,  of  course,  it  would  be  a  question  now  to  turn  it  to  this 
depth,  whether  by  steam  digging  or  by  following  ploughs.  Lord  Tweeddale 
ploughed  16  inches  deep  in  one  furrow  with  four  horses,  and  I  don't  know 
why  a  greater  depth  than  this  should  not  be  turned  in  a  single  furrow. 

I  may  now  give  some  account  of  the  results  here  in  the  past  year. 

From  what  I  have  seen,  both  in  my  own  garden  and  in  the  farms  around, 
I  conclude  that  this  has  been  one  of  the  worst  years  for  farm  produce  ever 
known  in  England,  and  the  late  reports  in  the  Timet  support  this.  Indeed, 
I  have  seen  this  year  the  worst  case  of  blight  in  a  field  of  wheat  that  I  ever 
knew. 

It  has  indeed  been  an  extraordinary  year ;  an  extremely  trying  winter,  an 
extraordinary  spring  drought,  and  a  cold  burst  in  July,  at  the  most  critical 
time  of  most  of  the  wheat  crops,  that  is,  just  when  the  grain  is  beginning  to 
form,  though  some  fields  that  were  later  in  a  great  measure  escaped  this. 
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Its  effect  on  the  wheat  here  was  most  extraordinary — in  the  earlj  kindt 
destroying  two-thirds  of  the  grain,  and  in  the  later  one- third.* 

Upon  the  whole  the  hay  harrest  in  the  country  seems  to  have  been  about 
half  the  average,  and  the  wheat  about  three-qiiarters. 

The  best  of  my  kinds  of  wheat — an  improved  rough  chaff,  planted  1 J  feet 
apart  each  way,  30,000  plants  per  acre,  averaged  fifty-ffve  ears  per  plant, 
with  3  oz.  of  grain  of  fair  quality — perhaps  63  lb.  per  busheL  I  sow  in 
spots  1^  or  li  feet  apart  eacn  way,  four  grains  in  a  spot,  an  inch  or  two 
apart,  and  as  soon  as  they  are  a  few  inches  eigh  I  pull  up  three,  leaving  tlie 
strongest  one.  Thus  an  acre  requires  either  8i>,000  or  120,000  seeds,  8  or 
12  lb.  of  com,  and  20,000  or  30,000  plants  are  left.  One  great  want  is 
thoroughly-selected  seed,  grown  at  any  cost,  as  cattle  and  horses  are  bred 
by  careful  selection.  Mr.  Hallett,  of  Brighton,  has  done  great  good  in  tlii8 
way,  but  it  requires  to  be  much  more  systematically  carried  out. 

This  gives  90  bushels  per  acre,  with  6^  tons  of  straw,  6  feet  high,  which, 
at  4s.  6d.  a  bushel,  and  £3  per  ton,  would  sell  for  £iO  per  acre  on  this 
poor  soil,  and  in  a  year  of  25  per  cent,  below  the  average,  equal  to  £53  in 
an  average  year  on  this  land,  and  to  £63  on  average  wheat  land.  I  allow 
4i8.  6d.  a  bushel  on  account  of  superior  quality  which  such  cultivation  brings. 

Now  the  value  of  the  crop  on  average  land  would  be  30  bushels  at  48., 
and  li  tons  of  straw  at  £2  10s.,  or  £9,  one-seventh  of  the  above.  As  to  the 
superior  quality  of  the  straw,  the  Duke  of  Eutland  wrote  to  me  that  straw 
grown  by  allotment  holders  near  him  fetched  30  per  cent,  above  the  genewd 
market  price  from  its  quality,  agreeing  with  the  results  I  have  found  in 
respect  of  com. 

This  year  also  a  plot  of  eariy  potatoes,  planted  2  feet  by  1  foot,  averaged 
2  lb.  per  root,  equal  to  20  tons  per  acre,  which  at  £5  a  ton  for  early 
potatoes  would  be  £100  per  acre.  But  this  was  above  an  average  year  for 
potatoes. 

Again,  a  plot  of  spring-sown  rye  grass  produced  in  three  cuttings  at  the 
rate  of  4i  tons  per  acre  (in  this  extremely  bad  hay  year,  about  50  per  cent 
under  average),  and  certainly  of  very  superior  quality.  Had  tnis  been 
sown  in  the  autumn  I  think  there  would  have  been  8  tons  this  year. 

I  also  grew  two  or  three  kinds  of  Indian  com.  One  kind  was  8  feet 
high.  These  crops  agree  entirely  with  all  my  former  years,  and  there  can 
be  no  possible  mistake  about  this  prodigious  produce  as  compared  with  the 
ordinary  crops.  These  are  facts ;  it*s  impossible  to  get  rid  of  them.  What 
are  we  to  say  to  model  farms  that  show  no  improvement  of  any  conseqaence 
in  a  long  series  of  years. 

Let  us  try  to  discover  how  it  is  that  nothing  has  yet  been  done  in  the  way 
of  improvement  worth  mentioning. 

I  have  a  book  giving  a  very  circumstantial  account  of  systematic  culti- 
vation on  a  large  farm  for  a  series  of  years,  by  a  gentleman  of  intelligence 
and  energy  certainly  far  above  the  average.  Now,  in  this  book  not  a  word 
is  said  about  the  depth  of  ploughing,  the  number  of  ploughings,  or  the  state 
of  the  soil  in  respect  of  its  disintegration,  the  things  upon  which  all  depends. 
It's  like  the  expedition  to  Khartoum  by  human  labour,  without  the  use  of 
steam,  averaging  3  miles  a  day,  when  one  2-foot  steamer  would  have  carried 
a  power  equal  to  the  whole  power  of  the  men  employed. 

What  would  be  the  state  of  Atlantic  navigation  this  day  if  every  company 
had  acted  upon  the  principle  that  no  other  means  but  sails  could  be  used  ? 
And  so  in  every  other  art  and  science.     If  men  had  begun  with  begging  the 

*  And  all  this  followed  by  a  very  unlavoarable  harveet-time. 
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qaeetion,  and  had  continited  to  work  on  the  principle  that  no  new  meang 
w»e  to  be  used,  because  no  real  improyement  was  possible,  what  would  be 
the  present  cost  and  qualit j  of  every  article,  steel  for  instance  ? 

What  then  is  the  main  point  in  this  improved  cultivation  ?  It  is  simply 
gifnng  more  air  to  the  soil.  One  leading  agriculturist  stated  that  of  the 
whole  weight  taken  from  the  land  in  the  way  of  produce,  95  per  cent,  comes 
from  the  air,  thus  curiously  agreeing  with  my  conclusion  from  practice. 

If  I  ask  a  farmer  why  he  ploughs  his  land  some  5  inches  deep,  he  is 
astonished  at  my  ignorance,  but  answers,  "  to  open  the  soil  to  the  air."  If, 
then,  I  ask  him  why  he  gives  only  so  much  air,  why  he  does  not  expose  it 
more  thoroughly  to  the  air  and  that  to  a  greater  depth,  he  has  nothing  to  say. 
Has  he  ever  tried  in  the  same  field,  part  thus  partially  aerated,  and  part 
more  thoroughly ;  he  has  never  made  this  simple  trial.  What  it  will  cost 
to  give  more  air  to  the  soil,  and  what  will  be  the  value  of  the  increase  of 
tlie  crop  consequent,  he  does  not  know.  This  is  the  general  state  of  things. 
I  have  lately  seen  a  letter  which  states  that  the  subsoil  is  in  such  a  state 
that  nothing  will  grow  in  it  if  it  is  brought  to  the  surface,  and  therefore 
that  it  must  never  be  broken  up.  Could  there  possibly  be  a  more  complete 
Bpecimen  of  false  arguing  ?  The  upper  soil  is  good  and  productive,  the 
lubsoil  is  in  a  poisonous  state.  This  is  quite  true.  What  makes  the 
difference?  The  upper  soil  has  become  in  a  measure  aerated,  and  the 
subsoil  has  not,  and  the  conclusion  is  that  the  subsoil  ought  not  to  be  aerated. 

Could  there  be  a  more  palpably  false  conclusion  ?  The  writer  of  the  letter 
8ay«,  **  If  it  is  brought  to  the  top."  But  who  would  think  of  substituting 
this  poisonous  subsoil  for  the  aerated  upper  soil  which  is  productive  ? 

Surely  the  true  argument  is,  if  the  air  makes  all  this  difference,  certainly 
the  thing  to  be  done  is  to  aerate  the  subsoil  also,  but  not  to  bring  it  to  mix 
with  the  surface  soil  till  it  is  in  a  measure  aerated.  In  this  garden  the  whole 
3  feet  of  depth  is  now  mixed  up,  and  the  amazing  crops  are  the  result.  I  am 
not  sure  that  I  allowed  sufficients  time  for  this  aeration  of  the  subsoil  before 
I  mixed  up  the  whole  depth,  but  if  it  was  done  too  soon,  it  is  in  spite  of  this 
mistake  that  these  crops  have  been  obtained,  and  a  further  increase  must  be 
gained  as  the  aeration  is  more  perfected  by  repeated  operations,  and,  indeed, 
the  crops  seem  to  me  to  have  gone  on  improving  up  to  this  time.  But  how  far 
this  aeration  of  the  raw  soil  may  be  hastened  is  a  great  point  to  be  investigated ; 
for  it  must  be  remembered  that  this  aeration  has  only  been  tried  By  one 
individual  for  a  few  years.  What  may  be  effected  when  a  multitude  of 
experienced,  intelligent,  and  energetic  men  are  roused  out  of  their  strange 
torpor,  and  set  themselves  to  the  work  of  improvement,  as  is  the  case  m 
ev^  other  profession,  is  beyond  all  present  calculation.  I  am  myself  quite 
certain  that  as  great  a  change  may  be  effected  in  cultivation  in  respect  of  all 
the  three — quantity,  quality,  and  cost — as  has  been  in  all  other  arts.  If 
instead  of  this  poor  soil,  rather  light,  an  experiment  were  made,  for  instance, 
on  the  grand,  rich,  stiff  clay  of  the  Vale  of  White  Horse,  in  Berkshire,  who 
can  estimate  what  results  would  be  obtained  ?  This  soil  in  the  present  state 
is  almost  impracticable,  yet  it  produces  great  crops  and  of  the  very  best 
quality.  There  are  only  a  few  days  in  the  year  in  which  anything  can  be 
done  in  it.  When  dry  no  plough  can  penetrate  it,  and  when  very  wet  no 
horse  can  walk  on  it.  But  if .  this  splendid  material  were  brought  into  a 
practicable  state,  broken  up  3  feet  deep,  and  reduced  by  means  of  burnt 
earth  and  other  ways  to  a  friable  condition,  it  is  impossible  to  estimate  what 
it  could  produce.  It  would,  perhaps,  .cost  £200  or  more  in  the  first  instance 
to  bring  it  into  a  thoroughly  practicable  state,  involving  a  permanent  charge 
of  £3  per  annum,  .or  the  .value  of  20  bushels  of  wheat  with  its  straw,  but  I 
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doubt  whether  a  better  investment  of  money  could  be  made  in  any  part  of 
the  world.  "What  is  wanted  especially  is  this  applying  capital  and  intelli- 
gence to  the  best  soils  in  the  country,  those  that  will  ^mit  of  the  greatest 
improvement  in  respect  of  quantity,  quality,  and  cost.  "We  have,  indeed, 
had  a  few  energetic  men  who  had  some  idea  of  applying  capital  to  land,  but 
they  have  most  strangely  applied  it  to  the  worst. 

One  great  landowner  expended  £100,000  on  2,000  acres  of  the  worst  land 
on  his  estate,  and  it  returned  2  per  cent.  What  can  lead  men  of  intelligence 
to  such  false  conclusions.  If  this  money  had  been  applied  to  the  best  land 
on  his  estate  it  would  have  certainly  returned  10  or  20  per  cent.,  even  if  not 
very  intelligently  expended.  So  men  are  continually  talking  of  improving 
the  bogs  of  Ireland.  Do  men  judge  thus  when  they  are  going  to  invest  in 
mines  ?    Do  they  search  for  the  poorest  deposit  of  ore  they  can  find  ? 

I  may  here  also  refer  to  another  strange  mistake  that  is  made  in  calcu- 
lating the  results  of  capital  invested  in  land,  that  is,  confounding  the  money 
expended  in  permanent  improvements  with  current  expenses.  Of  course  no 
right  conclusions  can  be  reached  if  this  is  done.  The  great  fact  of  the  small 
increase  of  produce  that  is  required  to  meet  the  interest  of  a  large  sum  per- 
manently sunk  in  land  is  thus  continually  lost  sight  of.  A  hundred  pounds 
is  a  large  sum  to  expend  on  improving  most  acres  of  land,  but  it  requires,  at 
4  per  cent.,  only  10  bushels  of  wheat  with  its  straw  at  present  prices  to  pay 
this  interest,  even  supposing  that  the  future  current  expenses  of  cultivation 
also  are  not  reduced  by  the  improved  state  of  the  land.  How  few  acres 
there  are  that  would  not  be  raised  from  40  bushels  to  60  by  an  expenditure 
of  £100  in  permanent  improvements. 

My  own  conclusion,  from  what  I  have  seen,  is  that  there  is  hardly  any- 
thing in  the  world  on  which  "capital  is  expended  which  makes  as  large  a 
return  a«  this  land  under  our  feet  would  yield. 

I  must  acknowledge  that  I  have  not  materials  with  which  to  make  any- 
thing like  a  real  estimate  of  the  probable  cest  and  return  of  such  improve- 
ments as  I  propose  on  a  farm,  but  I  may  here  be  allowed  to  state  what  I 
suppose  they  might  be,  so  far  as  my  consideration  of  the  subject  goes.  Let 
us  take  a  farm  of  good  land  with  a  practicable  subsoil,  yielding  now  40 
bushels  of  wheat.  £   s.    d. 

Interest  on  cost  of  £50  at  3  per  cent 1  10    0 

Interest  oif  £lOf),  breaking  up  by  hand,'&c.,  3  feet  deep, 
at  4  per  cent.... 

Interest  of  working  capital,  at  £30  per  acre,  4  per  cent. 

Local  charges 

Three  ploughings,  with  two  ploughs  of  four  and  six 
horses,  at  Ss.  per  horse 

Other  cultivation  and  harvest  expenses... 

Manure,  30  tons  at  7s.     ... 

Total       

Eettjens. 


150  bushels  wheat,  at  4s.  6d. 
10  tons  straw,  at  £2 


Expenses    ...         ... 

Profit 


4  0 
1  5 
1  0 

0 
0 
0 

7  10 

3  0 

10  10 

0 
0 
0 

£28  15 

0 

34  0 
20  0 

0 
0 

64  0 
29  0 

0 
0 

£25  0 

0 
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besides  interest  of  capital.    This  allows  30  tons  of  stable  manure  eyery  year, 
six  times  the  present  usual  rate. 

Again,  with  Eye  Geass. 

£     s.    d. 
First  year  as  above  29    0    0 

Skcoitd  Teab. 

Interest,  &c.,  as  above     7    0    0 

Current  expenses 6    0    0 


Total  of  two  years      ...  £41  0  0 

Eetuens. 

First  year,  10  tons  of  hay  at  £5 50  0  0 

Second  year,  12  tons        60  0  0 

110  0  0 

Expenses 41  0  0 


£69    0    0 


Profit  per  annum  besides  interest  £34    0    0 

These  are  the  results  that  I  fully  expect  from  what  I  have  seeu  every 
year  for  several  years  on  this  poor  land. 

I  may  mention  that  with  respect  to  manure,  though  I  am  quite  clear  that 
it  is  absolutely  necessary,  I  have  greatly  modified  my  ideas  about  it  of  late. 
I  judj^e  that,  at  first,  I  greatly  over  manured,  and  I  thought  it  necessary  to 
stop  it  altogether  for  a  year  or  two.  At  first,  for  one  year,  I  gave  100  tons 
per  acre,  but  this  was  applied  throughout  to  the  depth  of  3  feet,  and  was 
only  equal  to  14  tons  for  the  usual  5  inches,  for  which  about  20  tons  are 
usually  given  at  one  time.  I  rather  thought  that  too  much  could  not  be 
given,  but  I  am  now  satisfied  that  this  is  quite  a  mistake,  and  that  the  ears 
or  roots  may  be  greatly  injured  by  it.  I  was  looking  at  a  highly  cultivated 
farm  in  Scotland,  of  rich  land,  which  the  farmer  was  steam-ploughing  a  foot 
deep,  and  I  said  to  him,  you  are  giving  the  land  a  heavy  dressing,  when  he 
replied,  "  70  tons  to  the  acre ;  I  gave  another  field  120  tons" — of  rich  city 
stable  manure.  But  this,  I  am  now  sure,  was  a  mistake,  though  I  am  also 
convinced  that  this  point  also  is  one  that  requires  to  be  investigated  as  it  has 
not  yet  been.  It  is  also  a  question  with  me  whether  what  is  given  should 
be  all  applied  to  the  upper  soil  only,  or  mixed  throughout. 

By  the  above  estimates  it  will  be  seen  that  I  think  that  produce  can  be 
obtained  at  half  of  the  present  prices  or  less.  And  it  must  be  remembered 
that  I  have  been  very  far  from  seeing  the  system  fully  carried  to  its  possible 
conclusions.  My  land  is  yet  very  far  from  being  reduced  to  a  state  of 
absolute  sand,  like  the  vale  of  Evesham,  which  is  certainly  advisable  in  order 
to  expose  the  greatest  possible  surface  to  the  air.  In  connection  with  this 
I  should  call  attention  to  the  remarkable  fact  that  in  the  case  of  the  sandy 
soil  at  Tuiibridge  Wells,  I  mixed  up  the  whole  depth  of  3  feet  of  soil  the 
^t  year,  and  yet  obtained  the  surprising  results  before  mentioned. 

I  must  now  add  some  general  remarks.  Though  England  has  made  no 
progress  in  this  century,  yet  there  is  in  the  world  a  great  range  in  the  degree 
of  cultivation.  In  the  West  of  Ireland,  and  in  the  great  mass  of  small 
holdings  in  France,  the  average  value  of  produee  is  about  £4.     In  England 
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it  is  about  £8.  In  Scotland  there  are  whole  counties  in  which  the 
average  is  £14,  in  spite  of  its  very  inferior  climate;  in  many  highly 
cultivated  farms  there  £18 ;  on  one  near  Edinburgh  I  made  out  that  it  was 
at  least  £20. 

Now  what  are  the  effects  of  such  better  cultivation?  As. we  advance 
from  £4  to  £20,  do  we  find  the  owners,  the  tenants,  and  the  labourers  poorer 
or  richer  ?  There  can  be  no  possible  question  about  this.  Just  in  pro- 
portion as  the  cultivation  is  higher,  such  is  the  condition  of  ail  classes 
connected  with  the  land.  I  went  into  the  labourers'  cottages  on  the  estate 
of  Lord  Tweeddal'e.  Any  gentleman  could "  have  lived  in  them  in  perfect 
comfort,  if  he  would  be  content  with  deal  instead  of  mahogany,  and  so  on. 
If  this  is  the  case  up  to  the  point  at  which  cultivation  has  already  been 
improved,  what  should  prevent  its  continuing  up  to  any  further  point 
attained  ?  Wheat  is  grown  cheaper  in  Scotland  than  it  is  in  France,  in 
spite  of  the  inferior  climate.  Why  should  we  imagine  that  with  further 
improvement  in  cultivation  it  will  not  be  grown  more  cheaply  still,  and 
especially  when  we  consider  that  the  main  point  of  all,  viz.,  that  the  air  ia 
the  chief  agent  of  production,  is  not  understood  by  any  of  these. 

I  am  greatly  encouraged  in  respect  of  this  matter  by  two  facts  I  have 
lately  heard.  One  is  that  a  man  has  grown  42  tons  of  potatoes  on  an  acre ; 
the  other  is  that  at  Cawnpore,  in  India,  48  bushels  of  five  month  wheat  have 
been  grown  on  an  acre,  where  the  usual  produce  on  river  irrigated  land  is 
about  10  bushels.  From  these  I  learn  that  there  are  obscure  individuals 
who  are  not  misled  by  great  agriculturists  who  tell  us  that  they  have  failed 
to  make  any  improvement,  and  therefore  that  nobody  else  can.  The  mischief 
that  these  false  leaders  do  is  incalculable.  One  of  them  indeed  tells  us  that 
he  has  made  experiments,  but,  strange  to  say,  they  were  to  show  how  little 
could  be  produced  by  still  worse  cultivation,  that  is,  by  withholding  the  one 
acknowledged  necessary  agent — ^manure — for  a  series  of  years.  By  this 
means  he  succeeded  in  reducing  the  produce  from  45  bushels  to  12.  But 
this  is  not  what  we  want  to  know.  The  question  is  not  how  little  can  be 
produced,  but  how  much,  and  how  good,  and  how  cheaply. 

I  have  a  long  letter  from  one  of  these  leadersi  the  main  argument  of 
which  is  that  he  has  been  for  many  years  in  charge  of  a  model  farm  and  has 
made  no  improvement,  and  therefore,  of  course,  all  my  facts  go  for  nothing, 
and  it  is  impossible  that  any  obscure  individual  like  myself  can  do  anything 
in  this  way.  One  of  the  very  first  things  therefore  is  to  get  the  people  to 
throw  off  these  false  leaders,  and  to  inquire  for  those,  however,  insignificant 
they  may  be,  who  show  by  actual  results  obtained  that  they  have  some 
knowledge  of  the  first  principles  of  cultivation. 

I  am  also  encouraged  by  the  fact  that  in  consequence  of  an  admirahle 
manly  article  in  one  of  the  leading  papers,  there  have  lately  been  a  good 
many  applications  for  copies  of  my  pamphlet  on  this  subject,  almost  all,  of 
course,  from  persons  of  no  consequence,  for  it  cannot  be  expected  yet  that 
great  men  will  condescend  to  hear  what  is  said  by  men  of  whom  nobody  ever 
heard.  The  question,  as  usual,  is  not  what  is  said,  but  who  has  said  it ;  not 
what  is  done,  but  who  did  it ;  never  mind  whether  it  is  how  much  has 
produce  been  increased  or  how  much  diminished,  but  who  increased  it  or  who 
diminished  it  ? 

What  I  do  insist  upon  is  that  an  increase  of  seven-fold  by  the  most  obscare 
individual  is  a  matter  of  more  importance  than  a  decrease  of  five-fold  by  Ae 
greatest  man  in  the  profession. 

He  who  can  tell  me  how  to  grow  two  blades  of  grass  where  one  grew 
before,  without  double  expenditure,  is  the  man  wanted,  whoever  he  may  be. 
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Another  tlimg  I  urge  is  that  any  person  can  make  experiments  on  soil. 
It  requires  no  capital,  no  talent,  no  learning.  A  flower-pot  of  earth,  a 
square  yard,  a  rod,  an  acre,  a  farm,  may  be  the  extent  of  useful  effective 
trial.  And,  further,  no  Act  of  Parliament,  no  formation  of  companies,  no 
agreement  of  our  neighbours  is  required  for  this.  Every  man,  from  a  duke 
to  an  allotment  holder,  can  set  about  these  improvements  at  once,  without 
hindrance,  according  to  his  circumstances,  whether  rich  or  poor.  This  is  a 
£^eat  thought,  that  every  individual  may  at  once  set  about  this  work.  It 
has  none  of  the  hindrances  of  railways,  or  other  great  undertakings ;  it 
requires  no  long  series  of  years  to  bring  it  into  general  operation.  And  as 
to  capital  to  carry  it  out  on  any  considerable  scale,  the  present  want  is  not 
that  of  capital,  but  of  employment  for  it.  There  are  hundreds  of  millions 
unemployed,  and  there  are  companies  now  in  existence  which  exist  for  the 
Tery  purpose  of  supplying  capital  to  any  person  and  on  any  scale,  however 
small.  Hundreds  of  millions  nave  been  supplied  by  Englishmen  to  foreigners 
under  the  vilest  governments,  and  they  have  had  so  many  losses  in  conse- 
quence, that  capital  to  be  employed  in  this  glorious  land,  under  our  own 
flag,  and  within  reach  of  inspection,  is  available  for  such  a  purpose  to  any 
extent. 

But,  further,  what  is  involved  in  this  question?  Does  it  extend  to  any  of 
the  leading  interests  of  the  present  time  ?     It  involves : — 

(1.)  The  return  of  the  population  from  the  towns  to  the  land. 

(2.)  The  employment  of  every  man  of  the  present  multitude  of  the 

nnem  ployed. 
(3.)  The  investment  of  anyjamount  of  the  vast  capital  lying  idle. 
(4.)  The  relieving  the  country  from  absolute  dependence  upon  foreign, 

distant,  and  more  or  less  inimical  countries  for  necessary  food  for 

man  and  beast. 
(5.)  The  bringing  back  of  landowners  to  residence  among  their  people. 
(6.)  The  providing  abundantly  for  all  classes  employed  on  the  land, 

owners,  tenants,  and  labourers. 
(7.)  The  great  improvement  of  the  quality  of  food,  both  for  man  and 

beast. 
(8.)  The  lowering  of  the  cost  of  all  the  necessaries  of  life,  and  conse- 
quently of  all  our  manufactures,  giving  us  an  enormous  lift  in  our 

competition  with  the  foreigner. 

Are  these  not  all  great  and  vital  questions,  especially  in  the  present  state 
of  things  ? 

It  is  said,  if  we  do  improve  our  agriculture,  others  will  follow  us.  Eirst, 
is  not  this  the  case  with  everything  ?  Do  men  give  up  all  idea  of  improve- 
ment in  other  arts  for  fear  others  may  learn*  from  them  ?  But,  secondly, 
this  move  would  be  in  the  very  direction  in  which  we  have  the  special 
advantage — that  is,  in  the  amount  of  labour.  In  America,  Australia,  &c., 
the  difficulty  is  about  labour,  the  very  thing  in  which  we  abound. 

Now,  in  place  of  present  reports  of  progress  in  fifty  years,  let  us  not 
rest,  though  it  take  five  or  ten  years,  till  we  have  to  say,  instead  of  40  we 
now  grow  150  bushels  of  wheat ;  instead  of  a  weight  of  60  lb.  per  bushel  we 
have  now  70  lb. ;  instead  of  1\  tons  of  straw  we  grow  10  tons ;  instead  of 
niillers  and  bakers  pleading  that  so  inferior  is  the  English  wheat  that  they 
can  only  use  it  by  mixing  it  with  foreign,  we  challenge  the  whole  world, 
in  this  as  in  everything  else,  to  exhibit  such  superior  wheat  as  we  produce ; 
mstead  of  wheat  costing  4s.  a  bushel  to  grow,  we  produce  it  at  a  cost  of  2s.; 
instead  of  unfavourable  seasons  bringing  the  produce  down  to  25  per  cent. 
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below  the  average,  our  lowest  is  5  per  cent,  below ;  instead  of  agriculture 
being  the  onlj  thing  that  makes  no  progress,  we  can  show  that  we  beat 
every  other  art  in  the  land  in  the  change  we  have  effected ;  instead  of  taking 
for  our  leaders  those  who  have  done  nothing,  we  accept  only  those  who  show 
us  how  to  emerge  from  the  slough  of  despond,  whoever  they  may  be. 

I  would  now  only  urge  that  this  subject  is  curiously  appropriate  for  tk 
Balloon  Society  to  take  up.  It  is  one  question  of  their  own  especial 
element.  Hitherto  they  have  been  occupied  with  that  portion  of  the  air 
which  is  above  the  earth  ;  what  is  now  brought  before  them  is  that  portion 
which  is,  or  ought  to  be,  under  the  surface  of  the  earth. 

May  they  be  successful  beyond  all  their  thoughts  in  both  departments,  so 
far  as  shall  be  compatible  with  the  purposes  of  Him  whose  thoughts  are 
above  our  thoughts,  as  the  heavens  are  above  the  earth.  One  thing  is 
certain,  that  it  is  ^proved  that  the  capacity  of  the  world  to  yield  her  increaee 
is  altogether  beyond  what  has  been  universally  supposed. 

One  thing  I  would  suggest  and  earnestly  recommend,  because  it  could  at 
once  be  everywhere  done,  and  I  am  fully  persuaded  it  would  be  of  eitensiTe 
effect,  and  that  immediately. 

It  is  that  on  all  lands,  excepting  those  which  are  of  perfect  sand,  a  plough 
of  twelve  shares,  in  four  rows  of  three  each,  should  be  substituted  for  the 
present  plough.  The  first  row  would  be  3  inches  long  and  each  of  the 
others  3  inches  more ;  the  breadth  to  be  9  inches. 

If  the  land  has  been  hitherto  ploughed  5  inches  deep,  I  think  this  imple- 
ment might  at  first  be  used  to  9  inches  deep,  mixing  4  new  inches  with  the 
old  upper  soil,  but  I  would  repeat  this  ploughing  four  times  the  first  year, 
at  intervals  of  two  or  three  weeks,  using  it  only  when  the  soil  was  in  such  a 
state  of  moisture  as  to  facilitate  its  granulation.  In  this  way  I  think  the 
soil  might  be  considerably  aerated  to  9  inches  the  first  year;  the  second 
year  I  would  plough  to  the  full  depth  of  12  inches. 

By  this  means  there  would  be  at  once  some  approach  to  the  breaking  up 
of  the  soil,  whether  light  or  heavy,  as  there  could  not  be  clods  of  more  than 
2  or  3  inches  diameter. 

Such  a  change  would  only  involve  the  cost  of  a  new  plough,  and  it  might 
at  once  be  introduced  on  every  farm,  large  or  small.  The  present  plough, 
as  it  is  used  on  lands  not  before  brought  by  other  means  to  a  proper  state 
of  tilth,  leaving  great  clods,  is  a  complete  mistake. 
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^he  following  brief  note  appeared  in  the  official  catalogue  of  the  Ii 
[  Colonial  Exhibition,  London,  1886  : — 

tracts  from  Reports,  Colonial  Sections,  Colonial  and  Indian  Exhibition,  Lo 

1886.] 

COCOONS. 

pedes  of  cocoon,  name  and  address  of  producer  and  exhibitor. — Mulberry-fed  silk 
)on  {Bombyx  Mori),  Produced  by  Charles  Anthony  Brady,  Tumbulgum,  ' 
er,  New  South  Wales,  and  exhibited  by  him  in  the  New  South  Wales  Court, 
No.  332. 

description  of  cocoon, — -Form— Elliptical  oblong,  with  slight  medial  depression. 
CWour— Creamy  white  inside  and  outside. 
Textwe — Fairly  compact. 
Reelinrf— Good, 

>escription  of  the  have  of  cocoons. — The  reelable  cocoon  thread  or  have  is  compc 
•  cylindrical  fibres  or  brins,  consisting  of  homogeneous  matter  {fbrol,  Schorle 
rounded  and  cemented  together  by  a  substance  I'esembling  gelatine  (seridn,  ( 
ktin,  Schorlemmer).  This  latter  is  called  "  gum"  in  England,  and  **  grr^s"  in  F 
with  other  mulberry  silks,  the  two  brins  polarize  light  very  beautifully  wh( 
e  is  examined  with  the  microscope  and  polanscope,  but  the  surrounding  silk  ge 
ch  forms  about  33  per  cent,  of  the  total  weight  of  the  have,  has  no  po&rizing  ] 

VeigJU  of  cocoon. — 0'63i  grammes. 

Hmensions  of  cocoon. — 32  x  16  millimetres. 

fcngth  of  have  reeled.— 55^  metres. 

Feighi  of  have  reded, — 0*169  grammes. 

V6rc  of  have,  milligrammes  per  500  metres. — 144  milligrammes. 

^ibre  of  have  in  deniers, — ^2*70. 

iean  diameter  of  have. — 0*0328  millimetres. 

lean  elasticity  qf  have. — 18*1  per  cent. 

fean  tenacity  or  strength  qf  have, — 6*7  grammes. 

Percentage  of  silk  reeled  from  the  cocoon. — 25*08  per  cent. 

diameter,  elasticity,  and  tenacity  of  the  bave : — 

1.  10  metres  from  the  end  at  the  outside  of  the  cocoon. 

2.  y,  „  at  the  middle  of  the  cocoon. 

3.  ,,  ,.  at  the  inside  of  the  cocoon. 


(1) 

(2) 

345 

345 

167 

22*8 

Diameter  of  bare  in  ien-thoosandths  of  a  millimetre... 
Percentage  of  elasticity,  average  of  six  estimates 
Tenacity  or  breaking  strength  in  grammes,  average  of 

six  estimations 7*7  8*5 

Veight  in  milligrammes  of  each  100  metres  of  bave  reeled  from  the  cocooo 
icing  at  the  end  of  the  bave  which  is  at  the  outside  of  the  cocoon : — 
(1)  (2)  (3)  (4)  (5)  (6) 

41  37  33  28  15  54  metres  remained,  we 

5  milligrammes. 

'he  cocoons  were  ordinary  bnff-oolored,  partially  sun-dried,  bat  not  prepared 
e. 

ir.  Brady,  in  a  printed  drcnlar,  states  that  the  dimate  on  the  Tweed  River  foi 
mulberry-tree  in  great  abundance,  yielding  daily  supplies  of  the  leaf  from  the 

y  until  April.    The  soil,  he  sa^s,  is  very  fertile,  the  rainy  season  being  from  Ja 

ipril,  and  followed  by  a  dry  winter. 

[e  states  that  he  has,  for  many  consecutive  years,  aided  by  the  power  of  the  c 
country,  managed  to  obtain  a  oontinnons  hatching  of  silkworms  day  by  day  or 

week,  or,  in  his  own  words,  "  Assuming  that  the  management  of  the  eggs  ha 

y  attended  to  at  the  proper  time    .    .     «    .     the  continuous  hatchings  will  p 

in. -Metre  =  89-87  inchee.  ^Ma  millimetre  =  OD00008OS7  inch  Engliih.  100  iachei  of  I 
ity  indicated  would  stretch  or  extend  before  breaking  to  118-1  inchea  1  gramme  a  0*08587 
Ush.  The  diameter  and  strength  of  the  bave  or  natunu  pair  of  fibres  are  of  conne  (?)  doable  t 
single  fibre  or  brln. 
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the  tstnB^  phenomenon  peenliar  to  New  Soath  Wales,  of  living  silkworms  in  every  da 
or  periodical  sta^^e  of  prc^gresaion  up  to  cocooning  (every  day's  bt  must  be  kept  seven 
separate) — ^that  is,  worms  of  every  stage  and  dauy  growth,  and  through  everv  moult  a 
change  of  forms  (metamorphosis)  contemporaneously,  and  at  the  same  time  the  emergi 
and  coupling  of  the  moths  and  deposit  of  the  eggs  (the  graine  again).  This  continues  ' 
ofierations  for  the  season  are  finaUy  closed,  when  the  staff  emnloyed  can  respite  foi 
winter,  during  which  refit  and  preparations  are  made  for  the  following  season. 

**  The  whole  of  the  natural  history  of  the  mulberry  silkworm,  absolutely  unchans 
in  its  natural  annual  habit,  is  in  view  at  one  and  the  same  moment — worms  hatched 
the  day  itself,  and  of  every  other  day,  from  one  day  old  to  full  grown  ones,  actua 
making  their  cocoons,  the  moths  emerging,  and  new  esgs  being  produced,  which  an 
generation  to  proceed  with  in  a  8ub8e(]^uent  season,  .^ranged  beforehand,  and  in  1 
hands  of  a  skilled  person,  the  process  is  as  much  under  control  as  the  machinery  ii 
factory.  It  is  animated,  self-reproducing  machinery,  maintained  by  supplies  of  the  si 
worms*  only  natural  food — the  mulberry  leaf." 

Many  persons  viewing  the  Silkworm  Exhibits  at  the  Agricultural  Show 
Voore  Park,  appeared  to  be  impressed  with  the  changed  aspect  of  tl 
raluable  industry  presented   to   their  minds  on  that  occasion,— hithei 
neglected  here>  while  largely  adding  to  the  wealth  and  comfort  of  grc 
bodies  of  people — producers  of  the  raw  material  for  silk  in  Europe  and 
Asia.     Casting  off  the  silly  fancies  and  childish  toying  which  have  so  loi 
pervaded  the  Australian  mind  in  regard  to  the  silkworm  insect,  some  few 
least  of  the  visitors  who  thronged  around  the  tables  early  and  late,  demandii 
ittention  and  explanations,  made  it  evident  that  they  were  desirous  of  usef 
information,  and  to  learn  more  than  could  be  learned  in  the  short  time  ti 
exhibition  would  be  open.    In  short,  to  be  instructed  about  an  occupati< 
irhich  offiers  the  inducement  of  profit  to  almost  any  one  employing  him 
lerself  therein. 

The  annual  aggregate  value  of  the  cocoons  (sold  in  the  state  just  as  ma< 
)j  the  silkworm  caterpillar  without  any  winding  or  reeling  or  any  oth 
)reparation)  raised  in  Italy  and  Prance  is  from  about  five  millions  to  six  ai 
i  half  millions  of  pounds  sterling  (£5,000,000  to  £6,500,000)  for  each 
ihote  countries.  This  affords  an  average  return  to  each  individual  rearer 
ibout  £9  or  £10  in  Erance,  £10  or  £11  in  Italy,  while  in  regions  borderii 
he  Eastern  Mediterranean  Sea  the  average  reward  to  each  rearer  appears 
>e  from  £10  to  £12.  In  every  case  the  whole  time  occupied  is  the  sam 
uunely,  about  six  or  seven  weeks  per  annum. 

If  the  cocoons  are  not  sold  immediately,  or  are  intended  to  be  kept,  th< 
nust  be  dried  so  as  to  destroy  the  life  of  the  grub  or  chrysalis  inside, 
preferably)  dessicated,  that  is,  so  dried  that  not  only  is  the  life  within  pi 
01  end  to  and  the  boring  out  of  the  cocoon  by  the  moth  avoided,  but  tl 
naect  itself  reduced  to  dost  so  dry  that  when  crushed  by  pressure  the  coco< 
hall  not  be  soOed  nor  injured.  When  thiis  treated  they  can  be  kept  for  i 
Qdefinite  period,  and,  packed  in  bales,  travel  to  any  part  of  the  world. 

Inexact  and  sometimes  extravagant  statements  having  appeared  in  n 
(atkorised  publications  we  now  mention  for  general  information  and 
)revent  unreasonskble  expectations,  that  the  open  market  value  of  cocoons  a 
■ound  is  about  from  9|d.  to  12d.  or  13d.  per  pound  weight,  according  i 
[uality,  in  the  condition  iust  as  completed  by  the  worm.  If  dried  (and  < 
NNxise  in  proportion  to  the  degree  to  which  drying  or  dessication  is  carrie< 
ihe  market  value  will  be  greater,  and  double  or  several  times  more  than  i 
^  "  green  '*  state.  In  short,  as  the  cocoon  becomes  lighter  by  reduction  ( 
^he  weight  of  the  moisture,  &c.,  belonging  to  the  grub,  the  proportion  of  tl 
Suable  matter,  the  silk,  is  greater.  It  is,  however,  very  generally  foui 
Host  eonvenient  as  well  as  most  profitable  for  the  rearer  to  sell  immediate!; 
^t  is,  as  soon  as  the  cocoons  are  fit  to  be  taken  from  the  *'  bush  " — lea  vie 
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the  dealers  (factors,  but  most  generally  the  "  Filandas  "  and  reeling  mill  pro- 
prietors) who  employ  many  hundreds  of  workpeople  all  the  year  round,  and 
nave  special  facilities  for  wholesale  drying,  storing,  &c.,  of  the  fresh  cocoonB, 
or  to  reel  them  at  once  as  far  as  may  oe  practicable. 

The  value  of  mulberry  leaf  to  the  grower  (the  "  plantation  "  value)  may 
be  roughly  estimated  at  about  £3  or  £4t  per  aero  so  soon  as  ready  for  use, 
increasing  with  age  to  £7  or  £8  and  upwards. 

Bj  local  experience  it  is  known  the  produce  of  one  acre  of  mulberry 
property  grown  and  fed  to  silkworms  will  realise  by  sale  of  the  cocoons  from 
£15  to  *£25,  and  still  more  if  skilfully  and  economically  used. 

The  Exhibits. 

Although  somewhat  premature,  arrangements  being  far  from  complete  at 
Booral,  opportunity  was  taken  of  the  Agricultural  Society's  show  in  Moore 
Park  for  displaying  some  of  the  living  silkworms  raised  at  the  Government 
Silk  Station — thus  beginning  in  part  a  demonstration  of  the  capability  of 
the  Colony  for  raising  cocoons  at  almost  any  time  of  the  year — in  fact 
whenever  and  wherever  mulberry  leaf  is  available  for  feeding  the  worms. 

Upon  requisition  the  Officer-in-charge  forwarded  a  collection  for  this 
exhibition,  consisting  of  a  daily  succession  of  silkworms  (in  separate  lots) 
hatched  on  the  days  of  exhibition  as  well  as  on  many  previous  days,  showing 
a  lot  of  every  day's  growth,  and  through  every -daily  stage  to  full-grown; 
mature  caterpillars  daily  "mounting"  the  "bush,"  each  day  its  separate 
appropriate  lot  then  due,  and  actually  making  their  cocoons ;  also  motb 
emerging  from  cocoons  every  day,  and  finally  accomplishing  their  life  round 
of  existence  by  each  day's  moths  laying  fresh  eggs.  There  was  displayed 
the  whole  process  and  life  history  of  the  mulberry  silkworm  insect  in  all 
stages  at  once,  at  the  same  place,  all  different,  yet  contemporaneous. 

It  is  true  similar  demonstrations  have  been  witnessed  in  this  Colony  for 
years,  but  the  scene  of  operations  formerly  of  that  novel  and  till  then 
unexampled  process  being  at  private  establishments,  the  evidence  failed  to 
gain  adequate  attention  from  the  general  public,  though  many  leading 
citizens  recognised  its  value  and  prospective  importance.  Hence  the  present 
action  of  the  Department  of  Agriculture,  witn  a  view  to  institute  a  better 
understanding  not  only  of  the  benefit  that  would  accrue  to  an  intelligent 
public  by  much  enlarged  fields  of  profitable  work,  but  also  to  demonstrate 
the  immensely  extended  scope  arising  from  our  capabilities  here  of  cheaper 
production,  economy  of  labour  and  material,  by  frequent  repetitions  of 
roarings,  the  same  "  plant  '*  and  utensils,  &c.,  serving  again  and  again,  using 
up  much  good  mulberry  leaf  hitherto  wasted  but  which  can  now  be  converted 
into  silk. 

The  exhibits  were  taken  in  hand  by  Mr.  George  Valder,  who  had  passed 
a  short  time  at  Booral  for  a  little  preparation.  Mr.  Yalder's  report  is  as 
follows : — 

"  I  left  Booral  on  9th  March  with  exhibits  of  silkworms  for  the  Eoyal 
Agricultural  Society's  show,  consisting  of  30  trays  of  silkworms  of  various 
ages,  from  1  to  30  days,  each  day  being  represented  by  one  tray,  and  a  card 
of  eggs.  The  worms  were  all  reared  at  the  Government  Silk  Station,  Booral, 
from  eggs  obtained  from  Italy  and  the  card  of  eggs  was  from  Japan.  The 
Italian  worms  were  stated  to  be  of  the  Gransosso,  Novi  Ligure,  Fossombrone, 
and  other  races. 

"  The  show  took  place  on  21st,  22nd,  23rd,  24th,  and  26th  March.  By  this 
time  the  older  worms  brought  from  Booral  were  spinning  and  supplemented 
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hj  others  hatched  oat  daily.  I  was  enabled  to  exhibit  worms  all  through 
from  hatching  out,  daily  also,  until  ready  to  spin  (make  their  cocoons)* 
Then  with  help  of  numbers  of  worms  and  cocoons  received  on  the  morning 
of  the  show  from  Booral,  I  exhibited  a  large  number  climbing  into  bushes 
placed  for  them  and  making  their  cocoons.  Moths  also  at  same  time 
were  viewed  as  they  emerged  day  after  day  from  the  older  cocoons  and 
proceeded  to  lay  their  eggs.  Thus  completing  an  exhibition  showing  at 
one  view  every  stage  in  the  life  history  of  the  mulberry  silkworm,  from 
the  time  of  its  birth,  just  hatched,  come  out  of  its  shell  (the  egg)  to  the 
mother  moth  again,  laying  the  eggs  for  a  future  year.  Such  a  complete 
exhibit  of  silkworms  as  this  had  certainly  never  before  been  seen  at  any 
public  show,  nor  in  any  other  part  of  the  world. 

'^  A  remarkable  feature  about  these  exhibits  was  that,  notwithstanding  the 
extraordinary  disadvantages  and  vicissitudes  to  which  the  worms  were 
exposed,  sucn  as  heat  (as  high  as  88°  Fah.,  and  probably  more),  cold  (as  low 
as  53°),  sudden  changes  in  temperature,  foul  air,  dust,  travelling  packed 
closely  in  cases,  &c.,  &c.,  they  went  on  working  day  and  night  without  the 
slightest  apparent  injury,  thus  proving  how  wonderfully  healthy  and  strong 
worms  properly  reared  in  this  Colony  are.  Several  Italian  and  French 
gentlemen,  who  had  had  extensive  experience  of  silk  culture  in  Europe, 
said  they  could  not  understand  how  the  worms  could  be  so  vigorous  and 
healthy,  for  in  their  own  countries  they  had  to  take  great  precautions  to 
prevent  sudden  changes  in  temperature,  exposure  to  draughts,  &c.,  or  the 
whole  of  their  stock  would  be  carried  off. 

"  A  general  opinion  freely  expressed  by  people  who  professed  to  under- 
stand about  silkworms  was  that  the  labour  required  to  manage  a  large 
nmnber  would  be  too  costly  to  allow  of  any  profit,  but  on  questioning  them 
I  found  their  ideas  and  *  experience '  were  gained  by  keeping  a  few  dozen 
or  a  few  hundred  worms  in  very  primitive  style.  On  my  explaining  and 
showing  how  easily  a  few  hundred  thousand  could  be  fed  and  managed  their 
eyes  were  opened.  Many  people  told  me  they  had  learned  more  in  five  or 
ten  minutes'  chat  with  me  and  seeing  the  worms  than  they  could  gather 
from  books  in  its  many  months. 

"  A  number  of  Bathurst  gentlemen  who  were  present  strongly  urged  that 
the  Department  of  Agriculture  should  send  the  exhibit  to  the  Show  to  be 
held  in  that  city  on  11th,  12th,  13th  April.  The  Department  complying 
with  their  request,  I  accordingly  left  on  the  9th,  taking  an  exhibit  similar 
to  that  shown  in  Sydney,  with  the  addition  of  two  fine  samples  of  silk 
which  had  been  *  grown  and  reeled '  at  New  Italy.  The  whole  of  the  insects, 
to  the  great  astonishment  of  the  spectators,  had  travelled  during  the  day 
and  ni^t  about  280  miles  from  Booral,  and  arrived  in  perfect  condition. 
As  was  the  case  in  Sydney,  the  worms  proved  one  of  the  greatest  attractions. 
Mr.  Williams,  local  Secretary  to  the  Women's  Silk-growing  Association, 
and  an  enthusiast,  gave  me  every  assistance,  working  hard,  and  relieving  me 
greatly  in  a  portion  of  my  duties,  which  here,  as  also  in  Sydney,  required 
constant  attention  early  as  well  as  late. 

"  The  next  occasion  at  which  the  Government  silkworms  were  exhibited 
was  at  the  Chrysanthemum  Show  of  the  United  Horticultural  Societies,  in 
the  Town  Hall,  Sydney,  on  19th,  20th,  21st  April.  The  exhibits  were 
rimOar  to  those  at  Bathurst,  and  the  worms  recently  from  Booral  again 
travelled,  without  loss  or  injury,  to  Sydney.  What  an  attraction  the  worms 
were,  and  the  interest  they  aroused  on  the  subject  of  silk-growing,  was 
very  pronounced.  The  Government  House  party,  including  Miss  Ottmann, 
warmly  praised  the  show,  the  latter  lady  expressmg  her  opinion  that  similar 
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\  would  be  Tery  useful  at  scbools  and  coUegee.    A  number  of  ch 

8  Deaf  and  Dumb  Asylum  were  admitted  free  to  tbis  sbow.  Tl 
play  of  flowers  was  an  exceptionally  fine  one,  no  sooner  did 
*  tbe  worms  tban  tbe  flowers  were  entirely  neglected.  Tbis  im 
A  good  many  conjectures  as  to  wbetber  it  would  not  be  well  to 
lildren  how  to  grow  silk. 

eacb  sbow  numbers  of  people  congratulated  me  on  baying  8 
1  exbibit,  as  also  did  seyeral  foreigners  resident  in  the  counti 
in  town  who  had  bad  experience,  and  were  familiar  with  tb 
J  in  their  own  countries.  They  considered  the  demonstration 
interesting,  most  teUing,  and  instructive.  So  attractive  on 
1  did  the  worms  prove  the  stalls  were  nearly  all  day  simply  era 
lople  eager  for  explanations,  while  many  had  to  go  away  w 
ble  to  get  near  enough  to  see  or  hear.*' 

CondusioiL 

Lst  be  well  understood  that  the  G-ovemment  has  no  intention  1 

9  for  learning.  All  that  is  contemplated  is  rather  to  lead  tbe 
ite  persons  to  exercise  their  own  wits  and  exert  their  own  en 
r  own  advantage,  and  only  so  far  move  in  the  cose  of  the  i 
;  silk  as  to  endeavour  to  save  beginners  from  mistakes,  and 

\  much  as  possible  from  expense  of  failure  in  a 
and  to  leave  enterprise  in  this,  as  in  every  o' 
;ural  development. 
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On  the  Choice  and  Use  of  Artificial  Manures 

(continued.J 


F.  B.  GUTHRIE, 
Departmental  Chemist. 


Manures  Contftining  Nitrogen. 

S'lTBOGEKOirs  manures  &11  under  thrt«  heads,  according  as  the  nitro^ 
hej  contain  is  combined  with  organic  matter  or  exists  in  the  form 
unmonium  compounds,  or  of  nitrates.  In  the  two  latter  forms  it  is  solu 
n  water,  and  immediately  available  as  plant-food.  Most  of  the  quick-act 
^ncentrated  fertilizers  contain  one  or  other  of  these  compounds,  usus 
lalphate  of  ammonia  or  nitrate  of  soda,  and  sometimes  nitrate  of  pota 
l^hat  is  known  as  organic  nitrogen  is  contained  in  animal  products,  ref  u 
ind  excreta,  such  as  blood,  bones,  hair,  meat,  guano,  f armjwl  manure,  &< 

The  nitrogen  in  these  products  ia  not  in  a  state  in  which  it  can 
mmediatelj  utilised  hj  the  plant,  but  reauires  first  to  undergo  a  fermen 
don  within  the  soil,  resulting  in  the  first  instance  in  tiie  formation 
unmoninm  compounds  before  it  is  available  as  plant-food.  Now,  althov 
ihe  nitrogen  in  these  different  substances  is  usually  classified  for  the  sake 
x>nTenience  under  the  one  heading  of  "  organic  ''  nitrogen,  it  occurs  ther 
n  a  yariety  of  combinations,  some  of  which  are  more  susceptible  to  1 
Dentation  than  others,  and  consequently  more  rapid  in  tiieir  action.  1 
imell  of  ammonia  w  soon  noticeable  from  such  products  as  urine  and  fai 
rard  manure,  which  contain  a  large  proportion  or  their  nitrogen  in  the  f  o 
i  urea,  whereas  hair,  wool,  &c.,  resist  decomposition  for  a  considera 
ength  of  time. 

The  following  list  shows  the  order  of  solubility  of  the  most  commo: 
iccurring  of  these  products,  the  most  soluble  standing  at  the  head  : — 

Presh  urine.  Pish-scrap. 

Dried  blood.  Dried  offial. 

Dried  and  pounded  flesh.  Coarse  bone-meal. 

Guano.  Horn-meal. 

Fine  bone-meal.  Dung. 

Oil-cake.  Hair  and  wool. 

This  list  is  of  course  only  intended  to  show  the  relative  solubility  of 
oitrogen  in  the  different  substances  named.  It  is  not  meant  to  apply  rigi 
in  all  cases,  nor  is  it  possible  to  draw  such  ri^d  comparisons,  for 
BolubiHty  wUl  vary  according  to  the  fineness  of  division  of  the  material, 
some  extent  also  with  the  nature  of  the  soil  and  with  the  substances  n 
which  the  manures  in  question  are  mixed,  for  they  are  seldom  applied  ii 
pure  state,  but  are  generally  mixed  with  lime,  or  gypsum,  or  ashes,  and 
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nature  of  this  substance  will  affect  their  rate  of  fermentation.  The  list  will 
serve  its  purpose  if  it  makes  clear  the  fact  that  some  of  these  nitrogenous 
products  are  more  soluble  than  others,  just  as  some  forms  of  phosphoric  acid 
are  more  soluble  than  others,  and  that  the  percentage  of  nitrogen  alone  is 
not  always  a  sufficient  indication  of  the  value  of  such  a  manure  unless  the 
source  of  the  nitrogen  is  also  known. 

Those  products  containing  their  nitrogen  in  the  most  inert  form,  such  as 
hides,  horn,  hair,  &c.,  are  generally  utilised  by  the  manure-makers  by  treat- 
ment with  sulphuric  acid  in  the  manufacture  of  superphosphates.  Their 
rapidity  of  decomposition  is  greatly  increased  by  this  treatment,  or  by 
mixing  with  lime  they  swell  up,  become  soft,  and  decompose  far  more 
readily.    They  may  also  be  usefully  added  to  the  compost  heap. 

The  most  important  and  most  commonly  used  of  these  products  are : — 

Dried  Blood  and  Dried  Flesh. — These  substances  are  produced  in  con- 
siderable'quantity  in  slaughter-houses  and  boiling-down  works,  and  are 
dried  by  means  of  steam.  They  are  almost  identical  in  chemical  composition 
and  contain  on  the  average  11  to  13  per  cent,  nitrogen.  They  are  specially 
beneficial  on  grass  lands  (about  30  bushels  per  acre)  for  cereals,  turnips, 
and,  in  fact,  all  crops  that  require  nitrogenous  manures.  They  are  less 
soluble  than  such  manures  as  sulphate  of  ammonia  and  nitrate  of  soda,  and 
are  more  applicable  as  an  autumn  manuring  than  as  a  top  dressing.  "VTith 
superphosphate  or  kainit  they  form  a  complete  manure  suitable  for  fruit-trees, 
vines,  potatoes,  tobacco,  and  such  crops. 

Sulphate  of  Ammonia  is  a  manure  of  very  great  value,  and  being  a  waste 
product  in  the  purification  of  coal-gas,  it  can  be  produced  more  cheaply 
than  other  soluble  forms  of  nitrogen.  It  is  obtained  by  treating  the 
ammoniacal  licjuor  of  the  gas  works  with  lime,  which  drives  off  the  ammonia. 
The  ammonia  is  absorbed  by  sulphuric  acid  and  forms  sulphate  of  ammonia. 
The  ammoniacal  liquor  is  a  mixture  of  different  ammonium  compounds  pro- 
duced in  the  purification  of  coal-gas.  Sulphate  of  ammonia  is  a  white 
crystalline  powder  when  pure.  It  is  the  most  concentrated  form  of  nitrogen 
we  possess,  containing  about  20  per  cent,  of  this  element  in  combination. 
It  is  readily  soluble  and  immediately  available,  and  specially  valuable  as  a 
top-dressing  to  the  young  crop.  Eor  gardening  purposes  it  may  be  dissolved 
in  water  (about  i  oz.  to  1  oz.  to  the  gallon),  and  will  be  found  effective  for 
most  pot-plants  and  flowers.  It  is  more  particularly  adapted  for  clay  soils. 
It  is  stated  to  be  ineffective  on  strongly  calcareous  soils,  that  is,  soils  which 
contain  over  8  or  9  per  cent,  of  carbonate  of  lime ;  but,  as  the  cultivated 
soils  of  the  Colony  appear  to  average  something  under  1  per  cent.,  there  is 
not  much  to  be  feared  on  this  score.  Sulphate  of  ammonia,  or  manures 
containing  sulphate  of  ammonia,  should  not  be  mixed  with  lime,  nor  applied 
to  land  which  has  been  recently  limed.  A  still  more  effective  form  of  avail- 
able nitrogen  exists  in 

Nitrate  of  Soda,  the  principal  source  of  which  is  the  nitre-beds  of  Chili 
and  Peru.  Enormous  quantities  are  exported  to  England  and  the  European 
continent,  and  it  is  largely  used  in  imported  fertilisers,  but  its  high  price  as 
compared  with  sulphate  of  ammonia  renders  its  use  here  prohibitive. 

Of  other  forms  of  nitrogen  may  be  mentioned 

Soot,  which  contains  from  1  to  2  per  cent,  of  nitrogen,  principally  in  the 
form  of  ammonium  compounds.  It  is  quick  in  its  action,  and  at  the  rate  of 
about  30  bushels  per  acre  will  be  found  useful  for  grass  and  vegetables.  It 
is  particularly  valuable  for  keeping  away  slugs  from  vegetables. 
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Sulpliate  of  ammonia,  lias  also  been  used  for  soaking  seeds  before  planting. 
Wheat  is  said  to  germinate  more  rapidly  when  thus  treated.  Experiments 
published  indicate  that  potatoes  ^reiriouslj  soaked  in  a  solution  consisting 
largely  of  sulphate  of  ammonia,  give  a.  much  larger  yield.  The  result  of 
some  careful  experiments  by  Mr.  Gray  would  show  that  these  statements 
require  to  be  receiTed  with  caution,  and  that  the  matter  requires  further 
investigation  before  this  question  can  be  regarded  as  definitely  settled. 

Mannres  containing  Potash. 

With  the  exception  of  wood-ashes,  which  have  been  treated  more  fully  in 
a  previous  note  (June  Oazette),  we  are  dependent  upon  the  Q-ermaji  potash 
deposits  for  our  supplies  of  this  invaluable  manure.  Potash  occurs  in  these 
deposits  in  combination  with  other  substances  in  different  minerals  of  which 
the  commonest  is  Kainit,  Kainit  is  a  mixture  of  sulphates  of  potash  and 
hme,  together  with  chlorides  of  magnesium  and  sodium.  It  is  of  value 
principally  on  account  of  its  potash  of  which  there  is  about  12  per  cent. 
For  leguminous  crops,  root-crops,  fruit,  vines,  &c.,  it  is  an  essential  manure. 
It  should  always  Tbe  mixed  with  other  manures,  especially  phosphatic 
manures,  about  2  cwt,  mixed  with  3  cwt.  superphosphate ;  I  or  1^  cwt. 
sulphate  of  ammonia  per  acre  being  about  the  best  proportion  for  potatoes. 
Kainit  is  the  cheapest  and  the  most  trustworthy  of  the  potash  manures  for 
the  farmers  use,  but  the  value  of  wood-ashes  must  not  be  overlooked  by  those 
who  are  able  to  obtain  it  in  quantity.  If  wood-ashes  be  substituted  for 
Kainit  in  any  of  the  formulae  given  above,  about  4  to  5  times  the  quantity  of 
wood-ashes  must  be  used,  thus  half  a  ton  of  wood-ashes  is  about  equivalent 
to  2  cwt.  kainit. 
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By  F.  B.  GUTHRIE. 


Analysis  or  Soeghum. 

A  SAMPLE  of  sorghum  (Coleman  variety),  grown  by  Mr.  E.  Thacker,  Suther- 
land, was  submitted  for  analysis,  and  snown  to  contain  13*57  per  cent 
cane-sugar  calculated  on  the  whole  cane.  The  cane  was  grown  £rom  seed 
supplied  by  the  Department.  Mr.  Thacker  reports  a  yield  of  40  tons  per 
acre,  and  70  bushels  seed. 

When  the  size  of  the  crop,  its  richness  in  sugar,  and  the  rapidily  of  growth 
(six  months)  are  taken  into  account,  this  should  prove  a  profitable  crop  lor 
the  district.    The  soil  was  a  light  loam. 


Sugab-Beets. 

Thbee  samples  of  beets  were  forwarded  by  Mr.  E.  Harvey  (Crookwell),  the 
results  of  aiialysis  being  as  follows : — 


No.  1 
No.  2 
No.  3 


Weight  of  Beet 


6  lb.  14  oz. 
91b.  5oz. 
41b.    3oz. 


Peroentage  of  Sugw. 


10-4 
81 
9-7 


A  further  lot  of  beets  were  sent  in  by  Mr.  Hibbins,  of  Tumut,  the  a?erage 
weight  of  which  was  3  lb.  li  oz.,  and  the  average  percentage  of  sugar  in 
whole  beet  9*1  per  cent.  All  these  beets  were  obtained  from  seed  of  Sutton's 
Improved,  procured  from  the  Department.  No.  3  of  Mr.  Harvey's  was, 
however,  a  red  beet  with  red  top.  The  Crookwell  beets  were  all  very  much 
too  large,  and  badly  grown.  In  my  opinion  they  had  been  left  in  tiie 
ground  too  long.  It  has  been  clearly  proved  that  the  proportion  of  sugar 
is  invariably  greatest  in  small  well-shaped  beets,  and  that  when  they  grow 
too  large,  or  when  the  root  becomes  forked  or  misshapen,  or  when  side-roots 
form  the  sugar  diminishes.  The  weight  of  a  good  sugar-beet  should  not 
exceed  8  lb.  As  little  as  possible  of  the  shoulder  should  be  above  ^und, 
and  the  root  should  taper  regularly.  None  of  these  beets  are  quite  rich 
enough  in  sugar  to  pay  as  a  sugar-crop ;  but  there  is  no  reason  why  their 
quality  should  not  be  considerably  inproved  by  care  in  cultivation. 
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Poultry. 


By  S.  gray, 
Sub-EditOT. 


The  Langshan  Fowl. 

The  bird  dealt  -svith  in  the  present  article  is  one  of  peculiar  interest,  quite 
apart  from  its  admitted  value,  both  as  a  layer  and  as  a  table  bird.  The 
breed  was  first  imported  into  England  in  the  early  part  of  1872  by  the  late 
Major  Croad,  and  exhibited  at  the  Crystal  Palace  Show  following  in  the 
class  for  "  Any  other  new  and  distinct  variety.'*  A  somewhat  acrimonious 
discussion  promptly  commenced  as  to  whether  the  Langshan  was  a  distinct 
variety,  or  an  offshoot  from  the  Black  Cochin.  But  when  shown  in  the 
class  for  Cochins,  says  Mr.  Wright,  most  of  them  were  pronounced  **  bad." 
It  appears,  according  to  the  same  authority,  that  the  difference  of  opinion 
amongst  fanciers  generally  and  breeders  of  the  Langshan  arose  principally 
from  the  fact  that,  while  some  of  the  birds  exhibited  as  Langshans  had 
many  points  in  common  with  the  Cochin,  others  again  had  distinct  points 
showing  a  marked  difference  from  that  breed.  Probably  the  points  which 
were  most  noticeable  to  the  casual  observer  were,  first,  the  difference  in  the 
tail,  which  in  the  generally  accepted  Langshan  was  rather  flowing,  and 
slightly  "  squirrel,"  the  shorter  legs  and  paucity  of  feathering.  Then  again 
the  Langshan  proper  is  certainly  a  more  closely-feathered  bird  than  the  Black 
Cochin,  and  shows  a  fuller  breast,  both  points,  in  my  opinion,  being  improre- 
ments.     The  bird  is  doubtless  of  Chinese  origin. 

Bearing  these  facts  in  mind,  it  is  somewhat  difficult  to  reconcile  the  bird 
which  carries  off  premiums  at  our  shows  to  the  Langshan  standard.  Our 
birds  most  undoubtedly  show  Cochin  characteristics,  as  appears  by  the 
distinct  tendency  to  "  cushion,'*  and  the  close,  small-sickled  tail.  Again, 
the  standard  gives  the  weight  of  the  cock  bird  as  9  lb.,  while  many  of  our 
breeders  exceed  this  considerably.  There  is,  consequently,  a  little  mistake 
somewhere,  and  I  cannot  help  coming  to  the  conclusion  that  the  Black  Cochin 
haa  been  used  to  make  the  Langshan  up  for  show  purposes.  I  do  not  wish 
it  to  be  understood  that  there  is  anything  wrong  in  such  a  course,  provided 
that  such  a  cross  has  not  had  the  effect  of  reducing  the  good  qualities  for 
which  the  Langshan  is  remarkable.  I  am  quite  sure  about  one  point,  how- 
ever, which  is,  that  the  particularly  long-legged  variety  is  distinctlv  subject 
to  leg-weakness,  a  failing  which  is  unknown  in  the  more  compact  birds.  I 
therefore  take  the  liberty  of  warning  breeders  against  excess  in  this  direction, 
and  not  to  sacrifice  "  utility  **  to  "  fancy." 

It  is  safe  to  say  that  the  Langshan  has  found  many  permanent  admirers 
in  this  country.  It  succeeds  well  on  the  coast  and  to  the  west  of  the  Blue 
Mountains.  On  the  coast  the  principal  breeders  are,  Mr.  W.  H.  M*Keown, 
of  Gordon ;  Mr.  C.  Penrose,  of  North  Willoughby;  and  Mr.  T.  Hall,  of 
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Fairfield.  Coming  west  we  find  Mrs.  Weekes,  of  Wentworth  Falls.  Then 
we  have  Mrs.  W.  H.  Webb,  of  Bathurst,  a  verj  large  breeder  of  Langshans, 
to  whose  kindness  I  am  indebted  for  photographs  of  the  birds  which  form 
the  subject  of  our  illustration ;  while  still  further  west  we  find  Mr.  J.  P. 
K.  Buckley,  Mr.  J.  Q-.  MoUer,  and  Mr.  James  Spratt,  all  of  Orange. 

It  will  be  seen,  therefore,  that  the  Langshan  may  be  successfully  kept 
over  a  very  large  portion  of  the  Colony,  in  fact,  on  any  well-drained  soil, 
and  on  all  hands,  I  am  assured  they  are  good  layers  and  excellent  for  the 
table.  As  layers,  it  is  claimed  by  Miss  Croad,  daughter  of  the  original 
importer,  that  the  hens  lay  200  eggs  per  annum,  and  the  only  thing  which 
can  be  said  against  them  is  that  the  eggs  are  rather  small.  I  think,  how- 
e?er,  that  180  eggs  per  annum  will  be  sufficient  to  place  the  breed  very  high 
in  the  scale  of  layers.  As  to  the  quality  of  the  meat,  there  can  be  no  two 
opinions;  it  is  white,  juicy,  and  abundant. 

I  have  already  explained  that  Mrs.  W.  H.  "Webb  was  kind  enough  to 
provide  the  photographs  from  which  our  illustration  was  drawn.  The  male 
bird  is  quite  young,  and  was  successful  in  gaining  Ist  as  cockerel  at 
X.S.W.  P.  P.  and  Dog  Society's  Show,  1893,  and  was  bred  by  Mr.  Goodwin, 
being  Mr.  M'Keown's  strain,  and  the  hen  is  also  a  prize  winner,  having 
appropriated  Ist  as  pullet  at  the  same  society's  show  of  1892,  being  bred  by 
Mrs.  Webb.  I  should  like  to  compliment  Mr.  Valentine,  photographer,  of 
Bathurst,  for  the  intelligence  and  care  he  displayed  in  photographing  the 
birds,  a  feat  which  breeders  well  know  is  extremely  difficult  to  accomplish. 
1  take  the  following  standard  from  Wright's  Book  of  Poultry : — 

Standard  or  Excellence  fob  Langshans. 
(As  issued  by  the  Langshan  Society  in  1888. ) 

Standard  of  Cock. — Size. — In  fowls  of  such  remarkable  merit  as  table  birds,  size 
must  be  one  of  the  first  considerations,  and  an  adult  bird  should  weigh  not  less  than  9  lb. 
Carricuje  and  Shape, — Sufficiently  long  in  the  lee  to  give  a  graceful  carriage  to  the  body  ; 
fine  in  bone ;  head  carried  well  back,  with  full  flowing  hackle ;  good  wide  shoulders, 
very  long  broad  meaty  breast ;  fan-shaped  tail,  carried  nigh,  with  plenty  of  glossy  side- 
liai^rs,  and  two  single  feathers  some  6  inches  or  more  beyond  the  rest.  General  bearing, 
that  of  an  extremely  active,  intelligent  bird.  Comb. — Red,  single,  straight,  upright,  of 
medium  size,  fine  in  quality,  and  evenly  serrated,  being  free  from  side  sprigs.  Beak. — 
light  to  dark  horn  colour,  the  latter  breferred,  strong,  somewhat  straight,  well  tapered, 
and  somewhat  curved  at  point.  Head. — Small  for  size  of  bird,  full  over  the  eye,  and 
tarried  well  back.  £!ye. — Large,  bright,  and  intelligent,  and  ranging  in  colour  from 
lightish  brown  to  very  dark  hazel,  with  black  pupiL  Deaf-ear  ami  Wattles. — Brilliant 
fed,  fine  in  quality,  and  medium  size.  Neck. — Sufficiently  large  to  give  a  symmetrical 
appearance  to,  and  harmonise  well  with,  the  other  proportions  of  the  body.  .  Back. — 
Broad  at  shoulders  and  rising  rather  abruptly  to  tail,  the  saddle  being  abundantly  fur- 
nished with  rich  hackle.  Breast. — Broad,  deep,  and  meaty,  a  long  breast-bone  being 
absolutely  necessary  to  the  production  of  *•  white  meat  "in  excess  of  offal.  Wings. — 
Somewhat  low  in  carriage,  and  having  very  brilliant  coverts.  Tail. — Fan-shaped,  and 
abundantly  furnished  with  tail  coverts,  and  distinct  sickle  feathers  projecting  beyond 
the  rest  for  a  distance  of  6  inches  or  more.  Thighs. — Somewhat  short,  yet  large  and 
hiU,  covered  with  long  rather  close-fitting  feathers.  Legs  (shanks). — Rather  long,  of  a 
<^rk  slate  colour,  with  the  akin  under  the  scales  of  a  light  vivid  pink  ;  wide  apart ;  a 
few  feathers  running  down  outside  the  legs  and  centres  of  the  outer  toes  on  each  foot. 
FeH.—ThQ  toes  should  be  long  and  straight,  small  of  bone,  and,  like  the  le^,  a  dark 
slate  colour,  with  the  skin  between  the  scales  and  toes  a  light,  vivid  pink.  pThis  vivid 
pink  should  be  described  rather  as  a  quality  than  a  colour,  it  being  evidence  of  a  thin 
skin.]  Toenails  white,  the  under  part  of  the  foot  pinkish  white.  In  young  birds,  the 
P^  described  as  vivid  pink  should  be  white.  Plumage. — Dense  black  throughout,  with 
a  brilliant  beetle-green  gloss  upon  it.  Purple  or  blue  tinge  should  disqualify,  as  should 
white  feathers  in  adult  fowls.  •    The  "  tighter  "  the  plumage  is  the  better, 

Standakd  of  Hen.— -Sjz^. — ^Not  less  than  7  lb.  when  fully  grown.  Carriage  and 
oAape. —Gracefully  rounded  outline,  free  from  that  lumpy  and  squat  appearance  which 
i^*nlts  from  short  breasts  and  excess  of  ofifal ;  general  appearance,  that  of  an  active. 
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intelligent  bird.  Plumagt, — Same  as  oook.  CkmA, — ^Bed,  dngle,  medinm  sLeb,  oeci^ 
fine  in  quality,  and  evenly  serrated,  coming  somewhat  to  a  point  at  the  apex.  TaSL-^ 
Fan-shaped  and  full,  earned  rather  high«  In  other  respects  tiie  hen  resembles  her  mste, 
as  enumerated  above. 


Scale  for  Judging, 

Richness  of  colour 

Size         

Condition  

Symmetry         ...        ...        ...        ... 

Fineness  of  bone  

Thinness  or  whiteness  of  skin  and  flesh 

Legs  and  feet 

H^d  and  comb 


Points. 
20 
20 
10 
15 
10 
10 
10 
5 

100 


Dtfeets. 


Bad  Colour 

...   2D 

Want  of  size 

...    20 

Crooked  breast        

...    15 

Want  of  condition 

...    15 

Want  of  symmetry 

...    15 

Coarseness  of  bone 

...    10 

Faulty  comb... 

...     5 

100 


DiaqualificatUmB, — Yellow  skin  ;  shanks  or  feet  shaded  with  yellow ;  yellow  at  base  d 
beak  or  around  the  eye ;  vulture  hocks  ;  heavy  feathering  on  less  and  toes,  feathering  oe 
middle  toes ;  shanks  or  outer  toes  not  feathered ;  white*  or  coloured  feathers ;  bhe  or 
purple  sheen  ;  wry  tail ;  white  in  ear  lobe ;  comH  other  than  single. 

*  An  black-pluniaged  birds  are  liable  to  throw  a  white  feather  in  certain  places,  especially  after  the  fiat 
adult  moult ;  such  feather  should  not  disqualify.  ' 
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Notes  on  the  Burning  of  Trash  as  a  Remedy 
against  Parasites  and  Disease. 


By  dr.  G.  KOTTMANN. 

Du.  Cobb,  in  recommending  the  firing  of  the  trash  on  fields  with  diseased 
cane  in  his  treatise  on  gumming  {Agricultural  Gazette,  1893,  p.  793),  says 
that  it  should  be  done  thoroughly. 

Great  stress  should  be  laid  on  the  last  word  in  the  aboye,  as  the  burning 
of  the  trash  can  be  a  means  of  combating  a  disease  only  when  done  differently 
from  the  ordinary  proceedings  which  are  in  vogue  for  no  other  reason  than 
to  Bave  the  trouble  of  plougUng  the  trash  under. 

The  trash  left  on  the  field  after  cutting  consists  of  leayes,  green  tops  and 
stalks,  unfit  for  cutting,  these  remnants  being  spread  all  over  the  field.  In 
setting  fire  to  them,  the  leaves  are  destroyed  right  enough,  but  not  so  the 
tops  and  stalks  which  are  only  scorched  on  the  outside,  their  interior  being 
left  untouched  by  the  heat  of  the  fire.  The  microbes  in  cane  sufEering  from 
gumming  can,  therefore,  not  be  destroyed  by  the  ordinary  proceedings  of 
firing  the  trash,  and  it  is  necessary  to  either  collect  the  trash  in  heaps  before 
setting  fire  to  it,  or  to  collect  the  remnants  of  tops  and  stalks  leit  on  the 
field  after  the  ordinary  fire  has  passed  over  them,  and  to  destroy  them 
thoroughly  by  fire. 

Such  caremlness  has  even  been  recommended  when  the  burning  of  the 
trash  and  of  all  remnants  of  the  cane  was  given  out  as  a  remedy  against 
parasites,  although  the  eggs,  larvse,  and  pupie  of  insects  are  more  easily 
reached  by  the  fiJe  in  the  cane  than  microbes,  because  they  succumb  to  heat 
of  a  lower  temperature  than  the  latter,  and  because,  on  account  of  their 
size,  they  are  necessarily  much  nearer  to  the  rind  than  those  of  the  microbes 
which  are  seated  in  the  central  sap-vessels  of  the  stalks. 

For  instance,  the  Commission  appointed  some  thirty  years  ago  to  inquire 
into  the  best  means  of  combating  the  borer  pest  then  raging  in  Mauritius, 
came  to  the  conclusion — which,  however,  is  not  shared  by  all  authorities— 
that  the  most  practical  remedy  would  be  to  thoroughly  destroy  the  remnants 
of  the  cane  crop  by  fire.  In  their  report  they  discussed  the  matter  at  great 
length,  and  said,  among  other  remarks : — "  It  is  necessary  to  wait  until  the 
straw  is  dry  enough  to  burn  well ;  it  is  necessary  to  collect  all  the  remains, 
to  burn  them  completely  a  second  and  third  time,  or  carry  them  to  the 
furnace." 

Of  what  enormous  importance  to  the  fertility  of  the  soil  the  organic 
matter  is,  which  is  at  present  destroyed  by  the  cane-growers  in  the  most 
indiscriminate  manner,  may  be  gathered  from  tte  following  extract  from  my 
paper  on  Disease  in  Cane,  which  was  published  about  two  years  ago : — 

"  Then,  as  regards  the  restitution  of  vegetable  matter  to  the  soil,  the 
importance  of  this  will  be  recognized  when  it  is  remembered  that  it  is  this 
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matter  that  makes  the  soil  loose,  and  thus  allows  access  of  air,  and  proTides 
channels  for  the  escape  of  surplus  water,  besides  supplying  carbonic  and 
organic  acids  which  make  plant  food  available  from  otherwise  sterile  soil,  and 
in  addition,  increases  the  capacity  of  the  land  for  absorbing  and  retaining 
water.  To  what  degree  vegetable  matter  serves  the  last  named  purpose  may 
be  seen  from  the  following  figures : — 

"  Decaying  vegetable  matter  or  humus  has  been  found  to  absorb  180,  red 
clay  70,  and  pure  sand  25  per  cent,  of  their  own  weight  of  water.  "When 
exposed  to  the  air  for  some  hours,  at  a  moderate  temperature,  humus  was 
found  to  lose  20,  grey  clay  32,  and  sand  88  per  cent,  of  the  water  thus 
absorbed.  Humus,  therefore,  will  soak  up  7  times  the  quantity  of  rain 
that  pure  sand  will,  and  2t  times  as  much  as  grey  clay  will,  and  when  dried 
under  certain  conditions,  it  will  still  contain  144,  grey  clay  48,  and  pure 
sand  not  more  than  3  parts  of  water  for  every  100  parts  of  their  own  weight" 

To  this  may  be  added  that  a  few  farmers  who  have  tried  the  burying  of 
the  trash,  have  actually  found  that  it  allowed  them  to  resume  work  on  the 
land  sooner  after  rain.  This  is  a  matter  of  great  consideration,  as  at  present 
the  land  after  rain  is  generally  too  long  left  to  the  mercy  of  the  weeds,  and 
it  is  easilv  explained  by  the  greater  porosity  and  soakage  capacity  imparted 
to  the  soil  by  the  buried  trash. 

The  firing  of  the  trash  could  not  be  equally  condemned  if  large  quantities 
of  organic  matter  were  restored  to  the  soil  in  some  other  way,  as,  for 
instance,  by  frequent  green  manuring.  This,  however — though  its  improving 
efEect  on  tne  soil  has  been  often  brought  before  the  farmers — is  a  mode  of 
cultivation  which  is  far  from  being  generally  adopted  on  the  northern  rivers, 
and  which,  therefore,  cannot  be  regarded  as  an  excuse  for  the  indiscriminate 
destruction  of  the  trash. 
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I{otes  on  Iqsect  and  Fuijgous  Pests.* 


By  C.  T.  MUSSON, 
Hawkesburj  Agrioaltoral  College. 


Winter  Work. 

Wn^TEB  is  the  time  to  commence  operations  against  many  of  tbe  more  com- 
mon orchard  pests.  The  application  of  a  winter  spray  will  do  much  towards 
helping  trees  through  the  early  spring  ;  this  is  the  more  important,  as  many 
of  their  troubles  come  to  the  young  leaves  or  the  young  flowers  or  fruits. 
In  all  cases  of  trees  damaged  by  fungous  blights  a  winter  application  should 
be  made,  before  there  is  any  appearance  of  spring  growth ;  as  soon  however 
as  spring  growth  commences  summer  sprays  should  be  applied  and  repeated 
at  regular  intervals.  A  few  cases  requiring  particular  attention  may  now  be 
briefly  referred  to. 

Apple. 

8edb  Cr aching  or  Blach  Spot — ^A  bad  fungous  disease  which  does  much 
damage.  Thoroughly  wash  the  trees  with  a  winter  spray,  1  lb.  sulphate  of  iron 
to  10  gallons  water ;  and  follow  this  up  with  Ammonio-carbonate  of  copper 
during  the  early  period  of  leafing,  and  after  the  fruit  has  set. 

American  Blight  or  Woollg  Aphis, — During  winter  the  insects  are  mostly 
under  ground,  therefore  in  cases  of  trees  usually  attacked  try  and  prevent 
them  regaining  their  above-ground  position  by  fastening  round  trunk  of  tree, 

1  foot  from  tne  ground,  a  rope  or  piece  of  bagging  thoroughly  saturated 
with  tar  and  grease.  Lay  the  roots  bare,  and  treat  with  ash-pit  refuse  or 
hot  water.  Clear  all  loose  bark  away  from  trunk  and  whitewash  it,  or  brush 
it  with  soap  and  sulphur  emulsion,  or  kerosene  emulsion.  Later,  if  the 
insects  regain  the  branches  special  eflbrts  must  be  made  to  dislodge  them, 
bj  m^ns  of  kerosene  emulsion  or  a  decoction  made  from  tomato  leaves 
and  stems  boiled  in  water  or  some  of  the  various  applications  so  frequently 
advised. 

Codlin  Moth, — Nothing  can  be  done  until  the  spring,  when  the  fruits 
have  set  they  should  be  sprayed  with  Paris  Green,  1  lb.  to  200  gallons  water, 

2  quarts  of  flour  being  added  to  the  liquid.  The  spray  to  be  repeated  at 
intervals.  Tho  trees  should  also  be  bandaged  and  the  bandages  searched  at 
regular  intervals  ;  all  grubs  and  pupsS  found,  to  be  destroyed. 

*  This  article  should  be  read  in  conjunction  with  the  Fruit  Expert's  regular  monthly 
directions,  p.  593.— Ed.  A.G,,  N,S,  W. 
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Pear. 

Leaf  Blight, — A  fungous  disease  requiring  same  treatment  as  apple  scab. 
Windsor  pears  are  especially  liable  to  this  blight  and  the  crop  is  often  totally 
destroyed.  Timely  application  of  the  remedy  advised,  will,  if  followed  up 
year  after  year,  eventually  save  a  large  proportion  of  the  crop. 

Leaf  Mite. — A  minute  spider  that  lives  in  galls  on  the  leaves,  sometimes 
doing  much  damage  to  them  and  preventing  them  from  carrying  on  their 
full  work  ;  the  result  being  poor  fruit. 

Apply  soap  and  sulphur  emulsion  or  kerosene  emulsion  when  the  pest 
appears. 

Stone  Pmits. 

Peach  suffers  from  curl  and  leaf  rust ;  apricot  from  shot-hole  fungus. 

Apply  winter  spray,  1  lb.  sulphate  of  iron  to  10  gallons  water,  before  any 
appearance  of  spring  growth.  Stone  fruits  are  especially  tender  and  great 
care  has  therefore  to  be  used  in  applying  summer  sprays ;  still,  applications 
say  at  half  the  normal  strength  should  be  tried  on  a  portion  of  a  tree  and  if 
no  evil  result  follows,  the  trees  may  be  safely  operated  on  at  the  usual 
intervals,  using  Ammonio-carbonate  of  copper  or  Bordeaux  mixture,  half 
strength. 

Vines. 

Where  suffering  from  "  black  spot "  should  be  operated  on,'after  psuniiig, 
with  sulphate  of  iron  1  lb.  to  10  gallons  of  water  or  even  twice  that  streogth, 
and  in  the  early  stages  of  spring  growth  with  Bordeaux  mixture  lat  regular 
intervals. 

Scale  Insects. 

Deciduous  trees  suffering  from  these  pests  may  be  cleaned  with  a  hard 
brush  and  should  then  receive  an  application  of  kerosene  emulsion  op  resin 
wash.    This  is  the  more  easy  to  carry  out  after  pruning. 

Evergreen  trees  should  receive  similar  applications  at  regular  intervals. 

General  notes. 

We  must  conclude  that  insect  and  fungous  enemies  will  always  be  with  us. 
The  more  we  cultivate  and  tend  plants  the.  more  subject  they  become  to 
attack,  consequently  it  has  really  become  a  part  of  our  business  to  try-  and 
prevent  excessive  damage  as  far  as  possible.  Timely  application  of  remedies 
such  as  are  likely  to  attain  the  required  end  will  help  us ;  neglect  of  tins 
very  evident  duty  will  result  in  disaster  more  or  less  pronounced. 

A  few  general  rules  need  to  be  followed  in  applying  remedies,  particnlariy 
when  trees  are  in  leaf.  Such  winter  applications  as  have  been  herein 
mentioned  can  be  put  on  without  any  danger  to  the  plant  by  means  of  an 
ordinary  hand  syringe,  or  in  some  cases  by  a  brusk  For  the  early  spiing  or 
summer  sprays  it  is  important  to  note : — 

The  liquids  should  be  carefully  prepared,  and  not  too  strong. 
Should  not  be  applied  in  a  hot  sun,  nor  when  plants  are  in  flower. 
Should  be  applied  at  regular  intervals  of  from  ten  to  fourteen  days, 

and,  in  case  of  heavy  rain,  immediately  the  plants  are  dry.     Three 

or  four  applications  generally  sufficient. 
Should  not  be  applied  too  heavily.     Leaves  should  not  be  allowed  to 

collect  sufficient  of  the  liquid  for  them  to  lose  it  by  dripping  from 

the  edge.     . 
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The  liquid  should  be  finely  and  evenly  distributed. 

Early  treatment  is  very  important. 

All  weeds  should  be  kept  down. 

All  plants  need  encouragement  in  the  shape  of  manurial  applications, 

especially  during  the  early  and  more  tender  stages  of  liie. 
Strong  healthy  plants  can  always  resist  disease  better  than  weakly  ones. 
Q-ood  drainage  is  essential ;  iU-drained  ground  encourages  ill-health, 

and  ill-health  begets  disease. 

In  applying  sprays,  a  certain  amount  of  liquid  always  finds  its  way  to  the 
ground.  This  cannot  be  prevented,  and,  moreover,  it  is  really  no  loss,  as  the 
material  will  act  as  a  light  manure. 

I  would  say  once  again  that  the  sooner  we  recognise  the  absolute  necessity 
for  applying  ordinary  common  sense  in  the  way  of  "  doctoring  "  trees  when 
Uiey  are  diseased,  the  sooner  we  shall  successfully  cope  with  one  of  the 
greatest  problems  now  before  the  world,  namely,  how  to  secure  the  greatest 
possible  return  from  our  farms,  orchards,  and  vineyards. 
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Practical  Vegetable  Gardening. 


Directions  for  the  Month  of  September. 

Ik  manj  parts  of  the  Colony  the  ground  begins  to  get  suffieientlj  warm  for 
vegetables  of  a  rather  tender  nature,  and  consequently  it  would  be  advisable 
to  sow  seeds  of  as  many  varieties  of  useful  vegetables  as  would  be  likely  to 
thrive.  It  is  a  mistake  to  depend  on  one  or  two  kinds,  such  as  cabbages  and 
pumpkins,  which  are  apparently  the  most  generally  grown  in  the  country, 
when  vegetables  are  grown  at  all. 

Headers  of  these  directions  are  strongly  urged  to  encourage  the  growth 
not  only  of  vegetables,  in  the  first  place,  but  of  flowers,  ornamental  plants 
and  fruit  trees,  amongst  all  those  farmers  and  settlers  in  the  coxmtry  with 
whom  they  may  come  in  contact  and  with  whom  they  may  have  any  influence. 
There  is  a  lamentable  neglect  of  these  things,  and  every  effort  should  be 
made  by  intelligent  and  thinking  persons  to  have  it  remedied  when  possible. 

Asparagus. — ^It  may  not  be  too  late  in  cold  districts  to  plant  this  useful 
vegetable.  If  the  plants  have  not  begun  to  shoot  they  may  be  safely  moved 
from  the  seed-bed  to  their  permanent  bed. 

Arrowroot, — If  you  have  suflGcient  space  in  your  vegetable  garden,  plwt 
out  some  tubers  or  arrowroot,  provided  your  locality  is  in  one  of  the  warm 
districts  of  the  Colony.  This  plant  may  be  seen  in  patches  in  many  gardens 
growing  without  the  slightest  care,  and  probably  no  use  is  made  of  it, 
possibly  for  a  want  of  knowledge  as  to  how  to  obtain  the  starchy  matter 
from  the  roots.  There  should  be  no  difficulty  in  making  excellent  arrowroot, 
for  all  that  is  needed  is  a  good  supply  of  clean  pure  water  and  a  rough 
grater.  The  latter  can  be  made  from  a  side  of  a  Kerosene  tin,  bent  into  a 
half -circle  and  nailed  on  a  board ;  but  before  nailins;  on  the  board,  knock 
as  many  holes  through  it  as  you  can  with  a  large  nail  or  the  sharp  end  of 
a  file.  The  writer  has  used  such  graters  frequently,  and  they  answered 
admirably  for  grinding  up  the  roots  into  a  pulp.  When  sufficient  pulp 
has  been  ground  up  it  should  be  allowed  to  soak  in  water  for  some  time, 
then  rubbed  about  and  strained  on  a  fine  sieve.  The  starchy  matter  termed 
arrowroot  will  sink  to  the  bottom  of  the  water,  which  may  then  be  poured 
off.  Frequent  washings  will  be  necessary  before  the  starch  is  sufficientlv 
clean  and  white  for  use.  It  should  be  spread  out  on  clean  cloths  in  the 
sun  to  thoroughly  dry,  after  which  it  can  be  put  away  in  bottles  or  jars 
until  required  for  use.  Children  can  very  soon  learn  now  to  manufactuw 
arrowroot  suitable  for  home  use.  The  writer  used  to  make  quantities  before 
he  had  attained  the  age  of  ten  years.  The  best  kind  of  arrowroot  is 
made  from  a  small-growing  plant,  Maranta  arundinacea,  which  grows  to  a 
height  of  about  2  feet.  This  plant  is  not  very  plentiful  in  this  Colony,  and 
requires  a  warmer  climate  than  the  arrowroot,  Oanna  edulis.  Either  of  these 
had  better  be  planted  about  the  end  of  the  month.  Be  sure  to  thoroughly 
clean  the  roots  before  they  are^  ground  up  when  making  arrowroot 
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Beam,  kidney  or  French. — A  most  useful,  prolific,  and  easily  grown  vege- 
table, the  seed  of  which  should  not  be  sown  until  frosts  are  all  oyer.  The 
ground  should  be  well  dug,  and  made  as  level  as  possible.  If  artificial 
manures  are  used,  those  containing  a  largo  percentage  of  ammonia  or 
nitrogen,  such  as  sulphate  of  ammonia,  guano,  nitrate  of  ammonia,  blood 
manure,  or  soot  should  be  avoided  ;  but  superphosphate  of  lime  and  potash, 
old  lime  rubbish,  lime,  gypsum,  and  bone-meal  may  be  applied  with  every 
chance  of  improving  the  yield  of  the  beans.  The  seed  should  be  sown  in 
rows  2  ft.  6  in.  or  more  apart.  Make  drills  about  3  or  not  more  than 
4  inches  deep,  and  drop  the  seeds  along  the  bottom  of  the  drills  4  or  5  inches 
apart,  cover  with  fine  soil,  and  firm  down  with  the  back  of  a  spade.  Seed, 
as  a  rule,  is  sown  too  thickly  together,  and  the  beans  have  not  sufficient 
space  to  grow  properly.  Two  rows  of  dwarf  beans,  15  to  20  feet  in  length, 
will  be  quite  sufficient  to  sow  at  a  time.  In  about  two  weeks  after  sowing 
put  in  two  more  rows,  and  so  on,  in  order  to  keep  up  a  continuation  of  this 
excellent  vegetable.  It  is  advisable  to  grow  the  dwarf  kinds  only,  for  the 
runners  need  to  be  supported,  and  this  always  takes  considerable  time  and 
trouble  which  might  be  better  expended  on  other  vegetables. 

In  the  United  States  of  America  considerable  attention  is  given,  at  the 
Grovemment  Experimental  Stations,  to  the  testing  of  varieties  of  beans,  and 
authentic  reports  as  to  their  respective  merits  are  published  from  time  to 
time.  If  it  be  possible,  similar  work  will  shortly  be  done  with  various  kinds 
of  vegetables  in  New  South  Wales  in  connection  with  the  Department  of 
Agriculliire,  and  doubtless  such  good  work  will  prove  of  considerable  value. 

Bean^  Lima, — ^This  should  be  treated  in  the  same  manner  as  the  kidney 
bean.  The  seeds,  either  in  a  green  or  dried  state,  are  u«ed,  and  not  the  pods. 
There  is  a  tall-growing  runner  variety,  and  also  a  dwarf ;  the  first  named 
bears  the  best  beans.  Sow  the  seeds  wider  apart  than  those  of  the  French 
or  kidney  bean. 

Beet,  Bed. — Sow  a  little  seed  of  this  useful  vegetable  in  drills  1  foot  or 
18  inches  apart,  not  deeper  than  1  inch.  As  the  seed  takes  sometime  to 
germinate  or  come  up,  it  can  be  started  into  growth  if  put  between  damp 
flannel,  or  damp  bags,  in  a  warm  place.  As  soon  as  the  shells  begin  to  burst, 
BOW  in  the  drills,  and  then  water  before  covering  with  soil.  As  soon  as  the 
water  has  soaked  into  the  soil  cover  up.  Mark  the  ends  of  the  rows  with 
short  sticks,  so  that  you  can  tell,  when  weeding  the  beds,  where  the  plants 
will  come  up. 

Fresh  manure  should  not  be  used  for  this  vegetable. 

Beet  J  Silver. — Manure  the  ground  well  for  this  vegetable,  in  order  to 
induce  the  growth  of  good  succulent  leaves,  for  the  leaves  only  are  used,  and 
not  the  root,  like  the  red  beet.  A  single  row  a  few  feet  in  length  will  be 
sufficient  if  the  plants  are  well  cultivated  and  sometimes  supplied  with  a 
good  soaking  of  liquid  manure,  made  from  the  droppings  of  animals. 

Cabbage. — Sow  a  little  seed  in  a  seed  bed.  Make  little  drills  about  a 
quarter  of  an  inch  deep  with  your  finger,  sow  thinly,  and  cover  with  fine  soil. 
Then  get  some  old,  dry  cow-dung,  break  it  up  fine,  and  scatter  over  the 
surface  about  a  quarter  or  half  an  inch  deep.  This  will  be  found  exceed- 
ingly useful  also  for  any  other  kinds  of  vegetable  seeds.  It  acts  as  a  mulch, 
and  prevents  the  evaporation  of  moisture,  when  sometimes,  and  not  infre- 
quently, necessary  watering  is  forgotten.  Do  not  aim  to  grow  immense 
cabbages,  which  are  suitable  only  to  feed  to  cattle,  but  grow  small  and 
medium  sized  kinds,  for  they  are  much  more  palatable  and  better  flavoured. 
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Plant  out  some  young  cabbages,  if  you  have  any  large  enough  to  \ 
plant,  to  a  welUdug,  well-drained,  and  well-manured  bed.  Use  a 
dressing  of  duno;,  if  possible  well  rotten.  Plant  in  rows  about  from  1 
feet  apsurt  according  to  richness  of  soil.  If  the  weather  is  dry,  wate 
cabbages  well  as  they  grow,  and  also  give  them  occasional  supplies  of  1 
manure.  Cultivate  frequently  between  the  rows,  and  keep  the  plants 
free  from  weeds.  The  more  the  hoe  is  used  amongst  cabbages  the  1 
they  will  grow.  They  prefer  a  rather  stifE  soil,  but  will  thrive,  with  a 
care  and  plenty  of  manure,  almost  anywhere. 

Cauliflower  will  succeed  best  at  this  time  of  year  in  the  coolest  distri 
the  Colony.  Follow  the  directions  given  for  the  cabbage.  Plant  out 
plants,  and  also  sow  a  little  seed  in  the  seed-bed. 

Carrot, — A  useful  vegetable  for  many  purposes  in  cookery.  Sow 
rows  of  the  short  as  well  as  medium  and  long  varieties.  The  ground  s 
be  dug  up  deeply,  but  not  freshly  manured.  The  best  kind  of  soil  fo 
carrot  is  a  fairly  rich,  sandy  loam,  well  drained.  The  rows  should  be 
1  foot  to  18  inches  apart.  Be  careful  to  separate  the  seeds  before  so 
and  cover  them  with  about  half-an-inch  to  an  inch  of  fine  soil.  As  th( 
generally  takes  a  long  time  to  come  up,  care  must  be  taken  that  the  t 
young  seedlings  are  not  crowded  out  by  weeds. 

Celery, — Sow  some  seed  in  a  small  seed-bed  or  box.  The  soil  shou 
made  very  fine.  If  sown  in  a  box  take  care  lo  make  holes  in  the  bott 
the  box,  put  in  a  layer,  about  2  inches  deep,  of  broken  stones,  a 
charcoal,  or  something  similar  as  drainage,  before  putting  soil  into  th( 
Make  little  drills  with  your  finger,  as  straight  as  you  can,  and  sow  the 
which  is  very  small,  as  thin  as  possible.  Cover  with  fine  soil,  and  s 
over  this  some  broken  up,  old,  very  dry  cow-dung.  As  the  plants  coi 
thin  them  out  if  they  appear  to  be  growing  too  close  together.  When 
are  about  2  or  4  inches  high  transplant  to  a  well-prepared  small  bed. 
about  4  inches  apart,  so  that  they  can  grow  into  strong  little  plani 
further  planting  out  into  trenches  later  on. 

Gucumher. — In  the  warm  districts  seed  may  be  sown  towards  the  ei 
the  month.  The  ground  should  bo  thoroughly  well  dug  up,  well  mar 
and  well  drained.  It  is  a  general  custom  to  make  holes  about  3  feet 
in  diameter,  and  manure,  the  holes,  but  it  would  be  a  much  better  pri 
to  manure  the  whole  bed  set  apart  for  the  cucumbers.  The  plants  mj 
raised  in  a  seed-bed  or  box,  and  afterwards  transplanted  when  their  s< 
leaves  have  grown.  This  is,  perhaps,  better  than  sowing  in  the  garden 
more  certain,  but  it  takes  a  little  more  trouble.  If  the  seeds  are  sot 
the  garden,  put  in  at  least  half  a  dozen  seeds  in  each  place  where  the  j 
are  to  grow,  and  if  all  the  plants  come  up  they  can  be  thinned  out  to  o 
two,  and  those  thinned  out  can  be  planted  in  some  other  place  if  nc 
It  is  always  better  to  sow  a  gopd  many  cucumber  seeds,  as  they  are  gem 
unreliable,  and  numbers  fail  to  germinate.  Although  special  holes  nee 
be  made  for  the  purpose  of  being  manured  if  the  whole  bed  has  beet 
pared  as  above  suggested,  it  would  be  well  to  make  shallow  depressio] 
basins  an  inch  or  two  deep  in  which  to  sow  the  seed,  for  this  "will  1 
assistance  if  watering  the  plants  should  be  necessary. 

JiJndive  is  a  kind  of  chicory  used  as  a  salad  generally,  although  it  nu 
cooked  as  spinach.  It  is  a  good  wholesome  vegetable,  but  is  not  usi 
much  as  it  deserves  to  be.  Seed  may  be  sown  this  month  in  a  warm  a 
where  frost  cannot  attack  it.     When  the  seedlings  are  large  enough  to  hi 
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they  in«7  b»  traneplanted  to  a  well-manured  bed*  Plant  oat  in  rows  about 
15  inches  apart,  and  let  the  plants  stand  about  1  foot  apart  in  the  rows. 
Keep  down  weeds,  and  when  the  plants  have  'grown  to  a  good  size  tie  up 
the  leaves  together  in  order  to  blanch,  or  make  white,  the  inner  leaves. 
All  the  plants  need  not  be  tied  up  at  the  same  time,  but  a  few  now  and 
then,  as  they  are  likely  to  be  required  for  use. 

Leek. — A  most  useful  vegetable,  and  exceedingly  wholesome,  generally 
used  in  soups,  but  excellent  boiled  and  served  with  white  sauce.  The  plant 
is  a  most  greedy  feeder,  and  needs  plenty  of  manure ;  in  fact  it  may  almost 
be  grown  in  manure.  The  best  kind  of  soil  for  the  leek  is  a  sandy  loam, 
moist,  but  well  drained,  but  it  will  succeed  well  on  almost  any  kind  of  soil 
if  it  be  well  manured.  The  seed  should  be  sown  in  a  seed-bed,  and  when 
the  plants  have  attained  a  height  of  6  or  8  inches  they  may  be  transplanted 
to  a  bed  that  has  been  well  dug  and  heavily  manured.  Plant  deep  in  rows 
18  inches  apart,  the  leeks  to  be  put  in  about  9  inches  from  one  another. 
TVater  well,  and  from  time  to  time  apply  liquid  manure.  The  thick  stems 
are  generally  blanched  by  "  earthing  up  "  the  soil  about  each  plant  some 
time  before  they  are  required  for  use.  A  little  experience  will  soon  show 
the  length  of  time  required  to  blanch  them. 

Lettuce. — ^A  most  useful  vegetable  for  salads.  The  seed  is  generally  sown 
in  seed-beds  in  a  similar  way  to  cabbage,  but  at  the  present  time  of  year  it 
ia  preferable  to  sow  where  the  plants  are  intended  to  remain.  Sow  in 
shaiJlow  drills  about  18  inches  apart.  When  the  seed  comes  up  thin  out  the 
plants  to  about  1  foot  apart.  The  ground  should  be  well  manured  with 
rotten  dung,  and  as  the  lettuces  grow  give  them  frequent  applications  of 
liquid  manure. 

Melons  J  jRock. — Seed  may  be  sown  in  warm  districts,  in  the  same  way  as 
was  directed  for  cucumbers. 

Melons,  Water. — Sow  seed  also  as  above,  but  the  plants  must  be  allowed 
considerably  more  space. 

Ohra  or  Gumbo. — A  vegetable  bearing  a  succulent,  gummy,  or  mucilaginous 
pod,  which  is  used  for  thickening  soups.  Suitable  for  warm  climates.  Sow 
seed  in  a  box  or  seed-bed,  and  when  the  plants  are  large  enough  to  move 
shift  them  to  a  well- manured  bed.  Let  the  plants  stand  about  2  feet  apart 
each  way. 

Onions. — A  good  supply  of  this  vegetable  is  very  desirable.  The  ground 
should  be  heavily  manured  with  well-rotted  dung.  Take  care  to  drain  well 
and  make  the  surface  soil  as  fine  as  possible.  Light,  rich,  sandy  loam  is  best 
suited  for  the  onion.  Besides  rotted  dung,  soot,  blood-manure,  ashes,  and 
bone-meal  may  be  used  with  good  effect.  Soot  mixed  with  coarse  salt  is 
exceedingly  useful  as  a  top  dressing  when  the  onions  have  attained  some 
size.  Sow  the  seed  in  rows  6  inches  to  2  feet  apart,  according  to  the  size  of 
onion  it  is  required  to  grow.  The  seed  should  be  merely  covered  with  fine 
Boil,  in  fact  hardly  covered  at  all.  When  the  plants  are  an  inch  or  so  in 
height,  thin  them  out  and  transplant,  if  you  like,  to  another  bed.  Keep  as 
free  from  weeds  as  possible,  and  stir  up  the  soil  occasionally  between  the 
plants. 

Parsnips. — Sow  a  few  rows  in  just  the  same  way  as  was  advised  for  carrots. 
They  are  very  deep-rooting  plants,  and  the  soil  should  be  dug  to  a  consider- 
able depth. 

I^eas.—A  few  rows  should  be  sown  from  time  to  time,  especially  in  the 
cool  parts  of  the  Colony. 


Digitized  by 


Google 


592  Practical  Vegetable  Gardening. 

Pepper  (capsicum). — ^A  plant  op  two  is  all  that  will  be  needed  in  a  small 
Home  garden.  The  seed  may  be  sown  in  a  box,  and  the  seedlings  trsiiB- 
planted  when  they  are  a  few  inches  in  height.  They  come  to  the  greatest 
perfection  in  the  warm  climates. 

Potato, — Every  garden  should  have  a  few  rows  of  potatoes  if  posaible. 
Manure  the  ground  heavily  with  dung,  drain  well,  and  dig  deep.  Ubc 
medium-sized,  sound  potatoes  to  plant.  Discard  small  ones  altogether.  If 
you  can  only  obtain  large  ones  cut  them  into  two  or  three  sets,  and  let  them 
be  dried  by  sprinkling  with  wood  ashes  and  a  little  lime  or  dry  soil.  Make 
the  rows  2  feet  6  inches  apart  or  wider,  and  plant  the  potatoes  about  6  or  8 
inches  deep  in  the  soil,  1  toot  from  each  other  in  the  rows.  Some  of  the  beet 
varieties  are,  Brownell's  Beauty,  Early  Rose,  and  Kidney. 

Pumpkins. — Sow  a  few  seeds  in  ground  to  be  prepared  as  for  cucumbers, 
using  plenty  of  dimg.  Sow  the  seed  6  or  8  in  a  hole ;  the  holes  to  be  about 
8  feet  apart,  or  even  more. 

Rhuharh. — The  present  is  a  good  time  to  sow  seed  of  this  vegetable, 
Boots  are  generally  obtained  to  plant  out  and  time  is  thus  saved,  but  in 
many  localities  it  is  difficult  to  obtain  roots  when  they  are  required.  Sow  in 
drills  in  a  seed-bed,  and  when  the  seedlings  are  large  enough  to  handle 
transplant  to  a  well  dug  and  well  manured  bed,  where  they  may  remain 
until  large  enough  to  plant  in  their  permanent  places.  There  is  no  necessitf 
to  sow  much  seed,  as  a  dozen  plants  will  suffice  for  an  ordinary  family. 

Tomato. — Seed  may  be  sown  in  the  open  ground  in  all  the  warm  districts. 
The  best  plan  is  to  sow  the  seed  in  a  box  or  seed-bed  and  transplant  the 
young  tomatoes  when  they  are  large  enough  to  move.  Dig  the  ground  well, 
but  there  is  no  occasion,  unless  the  land  is  very  poor,  to  apply  much  manure. 
This  vegetable  should  on  no  account  be  forgotten,  for  it  is  useful  for  a 
variety  of  purposes.  The  small  fruiting  kinds  are  perhaps  the  best  to  grow, 
as  their  fruit  has  a  better  flavour  than  the  large  varieties.  The  latter  are 
the  most  ornamental  and  useful  for  marketing  purposes,  perhaps  because 
appearance  only  seems  to  be  the  general  guide  in  the  purchase  of  such 
things. 

Turnips. — Sow  a  few  rows  in  drills  about  18  inches  apart  on  well-manured 
ground.  It  is  customary  to  sow  turnips  broadcast  in  vegetable  gardens,  but 
this  is  a  mistake,  for  they  can  be  better  attended  to,  weeded,  and  thinned  if 
sown  in  drills.  Do  not  cover  the  seed  with  more  than  half  an  inch  of  fine 
soil. 

Vegetahle-marrow  and  Squashes. — Sow  seeds  in  the  warm  parts  of  the 
Colony.    The  sowing  will  be  the  same  as  that  recommended  for  cucumben. 
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The  commencement  of  spring  is  a  very  important  time  for  fruit-growers, 
as  the  success  of  the  season's  fruit  crop  will  depend  largely  on  the  care 
bestowed  on  the  orchard  now  for  the  prevention  of  fungus  diseases.  The 
early  spring  is  the  commencement  of  active  plant  growth,  and  it  is  also  the 
time  that  the  spores  of  the  various  injurious  microscopic  fungi  which  are  so 
prevalent  throughout  the  Colony,  and  which  cause  such  an  amount  of 
damage  to  the  fruit  industry,  start  into  growth  after  having  remained 
dormant  during  the  winter,  and  it  is  at  this  stage  of  their  life  history  that 
they  are  most  easily  and  effectually  destroyed,  or  at  any  rate  prevented 
from  doing  any  great  amount  of  damage,  hy  spraying  the  trees  aflfected 
with  efficacious  fungicides.  If  the  spraying  is  delayed  till  the  fungus 
causing  the  injury  has  become  firmly  established,  then  it  is  generally  too 
late  to  save  the  season's  crop ;  but  the  right  time  to  spray  for  the  shot  hole 
or  scab  of  the  apricot,  the  scab  or  Tasmanian  black  spot  of  the  apple,  or  the 
scab  or  Windsor  pear  blight  of  the  pear  is  first  when  the  buds  are  swelling, 
and  secondly  when  the  fruit  is  setting.  And  these  two  sprayings,  properly 
carried  out,  will  nearly  always  prevent  damage  to  the  crop,  or  at  any  rate 
80  minimise  the  evil  that  the  damage  to  the  fruit  is  insignihcant.  The  best 
all  round  fungicide  to  use  is  the  Bordeaux  mixture,  the  recipe  for  making 
which  has  been  published  many  tjimes  in  the  Gazette,  but  as  this  is  the  time 
to  apply  it  I  will  give  it  again.     Bordeaux  mixture  is  made  as  follows  : — 

Take  6  lb.  of  bluestone  and  dissolve  in  2  gallons  of  boiling  water,  using 
a  copper,  wooden,  or  earthenware  vessel  in  which  to  dissolve  it,  not  iron, 
tin,  or  zinc,  which  are  destroyed  by  the  bluestone. 

Take  4  lb.  of  unslacked  lime  and  slack  it  in  2  gallons  of  water,  stirring 
well.  "When  cool,  pour  the  lime  and  water,  weH  stirred  up  (not  the  clean 
lime  water)  through  a  fine-gauze  strainer  to  keep  back  any  grit  or  dirt  which 
would  tend  to  destroy  the  valves  of  the  spray  pump,  and  add  the  strained 
liquid  to  the  bluestone  water,  stirring  well.  Now  add  water  to  the  mixture 
to  make  the  whole  up  to  22  gallons,  and  it  is  ready  for  use.  To  apply  it 
use  a  powerful  spray  pump  and  a  Nixon  nozzle,  using  as  much  force  as 
possible  so  as  to  drive  the  spray  into  every  crack  and  crevice  of  the  tree. 
Keep  the  mixture  well  stirred  when  using,  and  cover  every  part  of  the  tree, 
but  do  not  flood  it.  If  very  thorough  work  is  wished,  apply  the  spray  to  the 
tree  twice  at  an  interval  of  an  hour  or  so.  The  first  spraying  will  then  have 
time  to  become  hardened  on  the  tree,  and  the  second  spraying  will  reach  all 
spots  missed  the  first  time,  so  that  the  work  done  is  far  more  perfect.  The 
secret  of  success  in  spraying  for  the  prevention  of  fungus  diseases  is  not  to 
regularly  flood  the  tree,  but  so  to  spray  that  the  tree  may  retain  the  largest 
amount  of  the  fungicide  used  with  as  little  waste  as  possible,  and  so  that 
every  part  of  the  tree  is  covered  with  the  fungicide.  Where  codling  moth  is 
troublesome  it  is  advisable  when  spraying  for  the  scab  on  the  apple  or  pear 
to  add  1  lb.  of  Paris  green  to  every  160  gallons  of  Bordeaux  mixture,  at 
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the  second  spraying,  that  is,  when  the  fruit  is  setting,  as  it  is  at  this  time 
that  the  moths  ky  the  eggs  that  form  the  first  crop  of  worms,  in  most 
caAes  depositing  their  eggs  in  the  blossom  end  of  the  young  fruit.  Bj 
doing  this  you  kill  two  birds  with  one  stone,  viz.,  keep  down  the  scab  and 
destroy  the  moth ;  and  Paris  green,  when  mixed  with  Bordeaux  mixture, 
besides  being  of  considerable  yalue  as  a  fungicide,  has  a  much  less  injurious 
effect  on  the  foliage  than  when  used  alone,  and  its  properties  as  an  insecti- 
cide are  not  in  any  way  injured.  Codling  moth  should  be  persisteatly 
fought  by  sprayings  at  intervals  of  ten  days,  the  first  spraying  to  be  done 
when  the  bulk  of  the  blossoms  have  fallen  and  the  fruit  is  setting. 
Even  where  there  is  no  pear  or  apple  scab  present  it  is  a  good  plan  to  use 
the  Bordeaux  mixture  and  Paris  green  combined  when  spraying  first  for  the 
moth,  as,  should  the  trees  be  covered  with  moss  or  lichen,  or  have  canker 
or  powdery  mildew,  the  Bordeaux  mixture  will  have  a  very  beneficial  effect 

The  peach  aphis  must  be  carefully  kept  in  check,  and  the  best  means  of 
doing  this  were  fully  described  in  the  August  Notes ;  so  I  need  not  repeat 
them  here. 

All  winter  ploughing,  all  pruning;  and  all  planting  should  have  been  com- 
pleted in  August,  and  the  orchard  should  now  be  kept  well  cultivated  and 
free  from  weeds  of  every  kind.  As  soon  as  the  young  growth  takes  place, 
and  the  shoots  are  2  or  3  inches  long,  then  start  pinching  back  the  supef- 
fluous  laterals  of  apples,  pears,  and  plums,  so  that  the  growth  of  the  tree  is 
confined  to  the  permanent  branches,  and  these  branches,  instead  of  being 
long  straight  limbs  devoid  of  fruit  spurs,  will  be  covered  with  fruit  spun 
which  will  often  bear  fruit  the  following  season,  and  this  fruit  will  be  borne 
where  the  tree  is  best  able  to  carry  it,  and  where  it  will  be  protected  from 
wind-storms  and  sun-burn.  All  soluble  manures  should  be  applied  when 
the  trees  start  into  active  growth,  taking  care  not  to  apply  too  large  a 
quantity  at  one  time  to  light  porous  soils,  or  a  quantity  is  apt  to  be  leadied 
out  of  the  soil  by  heavy  rain  and  lost.  In  all  cases  it  is  better  to  apply 
highly  soluble  manures  in  two  or  more  dressings  than  all  at  once,  as  their 
effect  is  more  lasting,  and  the  trees  can  make  a  better  use  of  the  plant-food. 
In  young  orchards,  if  desirable,  crops  may  be  planted  between  the  rows  of 
trees,  but  do  not  plant  too  close  to  the  trees — 5  to  6  feet  is  quite  cbse 
enough — or  the  plants  will  take  the  moisture  and  plant-food  required  for 
the  proper  development  of  the  tree.  Peas,  beans,*  cabbages,  potatoes,  or 
com  can  be  grown  without  injury  to  the  trees,  provided  the  amount  of 
manurial  matter  extracted  by  the  crop  from  the  soil  is  returned  to  the  soil 
as  manure.  Growing  grain  crops  for  hay,  or  growing  pumpkins,  &c., 
between  young  fruit-trees,  is  not  advisable.  If  the  soil  of  the  orchard  is 
deficient  in  organic  matter  and  nitrogen,  a  crop  of  cow-peas,  red  clover, 
vetches,  or  corn  should  be  planted  and  ploughed  in  as  green  manure.  Of 
these  crops  the  cow-pea  is  the  most  valuable  as  a  green  manure,  and  when 
sown  fairly  thick  it  will  have  the  advantage  of  smothering  out  such  weeds 
as  couch  and  sorrel,  besides  its  manurial  value.  Cow-peas  should  not  be 
sown  till  all  danger  of  frost  is  over.  Green  crop  manuring,  besides  adding 
nitrogen  and  organic  matter  to  the  soil,  would  nave  a  very  beneficial  effect 
on  the  heavy,  cold,  wet  soils  of  Cumberland,  as  it  would  tend  to  lighten  the 
soil  and  improve  its  mechanical  condition,  thus  rendering  it  warmer,  more 
friable,  and  consequently  more  easily  worked.  Good  drainage,  liming,  and 
green  crop  manuring  combined  will  do  more  than  anything  else  to  improve 
the  citrus  orchards  of  Cumberland,  and,  with  the  careful  selection  of  good 
varieties  for  planting,  should  result  in  the  production  of  good  fruit  in  the 
place  of  the  worthless  rubbish  now  glutting  our  markets. 
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Produce  Commissioner  in  England. 

Takixo  advantage  of  the  appointment  of  Mr.  Charles  R.  Yalentine  to  act  a 
Produce  Commissioner  in  England  on  behalf  of  the  Government  of  Ne^ 
Zealand,  the  Government  of  New  South  Wales  has  also  appointed  thj 
gentleman  to  act  in  a  similar  capacity  for  this  Colony.  The  want  of  sue 
an  ofiBcer  has  been  continually  pointed  out  by  gentlemen  thoroughly  verse 
in  the  trade,  and  it  is  confidently  anticipated  that  the  knowledge  of  inspectio 
of  goods  on  arrival  will  tend  to  check  the  export  of  inferior  qualities  whic 
in  the  past  have  done  so  much  to  prejudice  the  extension  of  our  trade  i 
Europe. 

A  Medicinal  Plant. 

FoEESTEE  Allan,  of  Bateman's  Bay,  has  forwarded  to  the  Departmei: 
specimen  of  a  medicinal  plant  known  in  that  locality  as  "  Brook  Lime. 
This  is  the  plant  known  to  botanists  as  Graiiola  peruviana.  The  plant,  sa^; 
Mr.  Allan,  has  been  used  medicinally  by  many  residents  in  the  Moruy 
district  for  years  for  all  manner  of  complaints,  but  principally  for  costive 
ness,  dizziness,  and  loss  of  appetite.  It  is  to  be  found  growing  in  watei 
courses  and  marshes,  between  UlladuUa  and  Moruy  a,  and  no  doubt  is  to  b 
found  in  other  coast  districts.  It  has  a  small  pink  flower,  and  has  some  whs 
tbe  appearance  of  water-cress.  It'  is  very  bitter,  and  is  prepared  by  many  i 
the  following  manner : — Put  a  handful  in  a  quart  of  water,  and  allow  it  t 
come  to  the  boil,  and  then  let  it  simmer  for  from  ten  to  twenty  minutes.  J 
ia  then  strained,  and  when  cool  is  ready  for  use,  a  dose  being  a  tablespoonf i 
of  the  liquor  twice  a  day.  Some  people  merely  take  the  plant  green  an 
chew  it,  swallowing  the  juice.  Being  a  laxative,  it  acts  on  some  persons  lik 
a  dose  of  salts,  but  not  so  severe. 

The  Consulting  Botanist,  while  commending  its  use  as  a  rural  medicini 
is  not  of  opinion  that  it  is  of  any  commercial  value,  as  many  other  drugs  ar 
better  for  the  purpose  indicated. 

Siberian  Knotweed  {Polygonum  sachalinense). 

We  take  the  following  from  the  Journal  of  the  Bureau  of  Agriculture  c 
South  Australia,  in  case  the  article  referred  to  has  reached  farmers  in  Ne^ 
South  Wales  :— 

One  of  the  Adelaide  newspapers,  on  May  12th,  published  a  laudator 
Botice  of  a  supposed  new  fodder  plant,  introduced  as  Siberian  Knotweed  an 
by  other  names,  which  proves  to  be  JPolygonum  sachalinense,  an  ornaments 
foliage  plant,  long  since  cultivated  in  Prance,  the  young  shoots  of  which,  t 
a  small  extent,  are  used  as  a  substitute  for  asparagus.  Mr.  M.  Holtz< 
■FL.S.,  Director  of  the  Botanic  Gardens,  has  already  some  of  the  plani 
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growing,  and  the  Bureau  has  also  supplied  him  with  a  few  seeds,  received 
tcom  Baron  F.  yon.  Mueller.  It  is  quite  doubtful  if  this  plant  is  suitable 
for  any  but  rich  soils  in  moist  localities,  and  then  it  is  probable  that  lucerne, 
cloTer,  meadow  grasses,  and  the  usual  cultivated  fodaer  plants  would  give 
better  returns.  Mr.  Holtze  will  be  able  at  an  earlj  date  to  report  upon  the 
prospects  of  this  plant.  A  considerable  number  of  letters  of  inquiry  have 
been  sent  in  to  the  Bureau  concerning  this  plant. 

Export  of  Haees  and  Babbits. 

The  Department  has  been  devoting  considerable  attention  to  this  matter, 
and  it  is  confidently  felt  that  a  large  business  may  be  done  in  the  export  of 
hares  and  rabbits  to  England.  If  the  industry  were  once  started,  not  only 
would  it  give  employment  to  a  very  large  number  of  persons,  but  would  also 
reduce  the  numbers  of  the  pests  to  such  an  extent  as  to  materially  benefit 
farmers  and  pastoralists. 

In  order  that  the  Department  may  be  in  a  position  to  impart  for  the 
guidance  of  those  intending  to  embark  in  the  industry  the  fullest  information 
possible  concerning  the  requirements  of  the  English  markets,  Mr.  C.  B. 
Valentine — the  expert  recently  appointed  in  Er^gland  to  attend  to  the 
interests  of  the  export  trade — has  been  requested  to  make  inquiries  con- 
cerning the  best  methods  of  sending  the  carcases  to  England.  Mr.  Valentine 
will  also  ascertain  whether  the  animals  should  be  prepared  and  tinned  here, 
or  whether  they  should  be  shipped  in  a  frozen  condition. 

Export  of  Poultry. 

It  may  be  of  interest  to  those  of  our  farmers  who  have  facilities  for  the 
breeding  of  poultry  on  a  large  scale  to  know  that  steps  are  being  taken  by 
the  Department  to  establish  an  industry  in  the  export  of  table  poultry  to 
England.  With  this  view,  the  expert  in  London,  Mr.  C.  R.  Valentine,  has 
been  requested  to  obtain  full  particulars  as  to  the  breeds  of  poultry  that  are 
most  highly  favoured  in  England  for  the  table,  ajid  also  any  other  details  as 
to  methods  of  shipping,  Ac,  that  may  be  thought  of  value  to  intending 
shippers.  Arrangements  are  also  being  made  at  the  Hawkesbury  Agricultural 
College  to  prepare  a  supply  of  capons,  which  it  is  intended  to  make  a 
speciality,  for  trial  shipments. 
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Society. 

Dapto  A.  and  H.  Society 

Clnnes  Agricoltural  Society 
Albion  Park  A.  and  H.  Association 

Kiama  A.  and  H.  Association       

HoK^atherland  H.  and  I.  Society 
WoUongong  A.  and  H.  Association 
Berry  A.  and  H.  Society    ... 

Goeford  A.  H.  and  L  Association 

Laddenham  A.  and  H.  Association 

Manning  Biver  (Taree)  A.  and  H.  Association  .. 

lithgow  A.  and  H.  Society  

Shoalhaven  (Nowra)  A.  and  H.  Association 
UUadalla  (Milton)  A.  Association... 

Mamlan  P.  and  H.  Society  

Kangaroo  Valley  A.  and  H.  Society 

Candeb  A.  and  H.  Association     

Tnmut  A.  and  P.  Association       

Tenterfield  P.,  A.,  M.,  and  H.  Society  ... 

Port  Macqnarie  A.  and  H.  Society 
Lismore  A.  and  H.  Society... 

Berrima  District  (Moss  Vale)  A.,  H.,  and  I. 

Society     ..        ..  

Nepean  District  (Penrith)  A.,  H.,  and  L  Society 

Robertson  Agricultural  Society     

Uralla  P.  and  A.  Association        

BegaA.  and  P.  Association         

Inverell  P.  and  A.  Association      

Picton  Agricultural  Society  

Crookwell  A.  and  P.  Association 

Cobargo  A.  and  P.  Society 

Tmnberumba  P.  and  A.  Society 

Glen  Innes  P.>  A.,  and  M.  Association 

Goulbum  Agricultural  Society      

Onlgong  Agricultural  Association 

Armidale  (Combined  Show),  A.  and  P.  Association 

Taralga  A.  and  P.  Association      

Boyal  Agricultural  Society  (Sydney)       

Bnidwood  P.  and  A.  Association 

Castle  Hill  A.  and  H.  Association 

Orange  A.  and  P.  Association       

Walcha  P.  and  A.  Association      

Lower  Clarence  (Maclean)  Agricultural  Society... 

Camden  A.,  H.,  and  I.  Society     

Gundagai  P.  and  A.  Society  

Blayney  P.  and  A.  Association     

GundarooP.,  A.,  and  H.  Association     

Namoi  (Narrabri)  P.,  A.,  and  H.  Association    ... 


Seoretaiy. 
.  A.  B.  Chippindale 
.  J.  W.  Brown      ... 
.  T.  Armstrong     ... 
.  J.  Somerville 
.  W.  Douglas 
.  A.  J.  A.  Beatson... 
.  A.  J.  Ck>lley 
.  H.  S.  Bevrendge... 
.  K.  Campbell 
.  W.  Plummet 

.  M.  Asher 

.  R.  Leeming 
.  C.  A.  Cork 
.  H.  Morrice 

.  H.  Joyce 

.  C.  H.  Brooks  ... 
.  W.  H.  Bridle  ... 
.  J.  Harker 

.  A.  E.  Poutney  ... 
.  C.  S.  Connor 

J.  Yeo      

R.  Benaud 

R.  J.  Ferguson  ... 

J.  D.  Leece 

A.  J.  Wilson       ... 

J.  M'Uyeen 

G.  Bradbury 

H.  J.  Peard 

J.  Graham 

W.  Willans 

J.  Denshire 

J.  J.  Roberts 

C.  E.  Hilton 

W.  H.  Allingham 

J.  J.  Walsh 

P.  Webster 

G.  P.  Taylor 

F.  H.  G.  Rogers... 
J.  S.  Thomas      ... 
H.  Chapman 
J.  S.  Dunnet 
W.  R.  Cowper    ... 
W.  E.  Kyle 

G.  H.  WooUy     ... 

J.Affleck 

J.  Riddle 


Date. 
Jan.  9,  10. 

f.  17,18. 

„  17,18. 

„  25,26. 

„  26. 

„  31,  and  Feb.  1* 
Feb.  6,  7,  8. 

„  9,10. 

„  13,14. 

„  14,16. 

„  15,16. 

„  15,16. 

„  20,21. 

„  23. 

„  25,26. 

„  27,28. 

»  27,28. 

„  27.    28,    and 
Mar.  1 

„  28  and  Mar.  1. 

„  28   and  Mar. 
1,2. 

Mar.  1,  2,  3. 

„  1,  2,  3. 

„  6.7. 

„  6, 7. 

,,  7, 8. 

„  8, 9. 

„  8, 9. 

„  8, 9. 

„  13.  14. 

..  13,  14. 

„  14,  15. 

„  15,  16. 

„  16, 17. 

„  20,  21,  22. 

,.  21, 22. 

„  21  to  27. 

„  22, 23. 

„  26.27. 

„  28. 29. 
April  4.  5. 

„  4. 6. 

„  4. 6. 

.,  6,  6. 

»  5, 6. 

„      6. 

„      11,  12. 
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The  Dorrigo  Forest  Reserve. 


By  J.  H.  MAIDEN, 
Consulting  Botanitt. 


Paet  II. — A  List  op  the  Plants  collected,  with 
Descriptive  Notes  op  those  op  Economic  oe 
Botanical   Interest. 

(Ooncludedfromp.  223.) 

Vhilb  my  collecting  was  chiefly  done  in  the  Dorrigo  Forest  Eeserve,  a 
large  number  of  my  plants  came  from  the  route  vid  Bostobrick,  Tyringham, 
Bald  Hills,  Guy  Pawkes,  Round  Mountain,  and  Wollomombi.  The  route 
lias  been  already  sketched  in  Part  I. 

It  is  only  fair  to  myself  to  observe  that  a  large  number  of  specimens 
from  the  Dorrigo,  which  were  confiigned  by  me  to  Sydney  per  steamer,  were 
detained  for  several  days  on  the  Bellinger  River  bar.  On  receipt  of  this 
consignment  at  the  Forest  Department  on  Christmas  Eve,  many  of  these 
specimens  were  found  to  be  quite  destroyed,  and  a  large  number  seriously 
damaged.  This  loss  was,  of  course,  only  discovered  by  me  on  my  return 
to  Sydney,  when  I  could  not  remedy  it.  The  Dorrigo  plants  conveyed  by 
me  througn  New  England  are  safe. 

I  only  remained  one  day  on  the  Bellinger,  as  I  was  anxious  to  reach  the 
Dorrigo  as  soon  as  possible.  The  Flora  of  the  Bellinger  is  apparently  rich, 
and  had  I  had  the  necessary  time,  no  doubt  I  should  have  been  able  to 
record  an  enormous  number  of  North  Coast  District  species.  This  is  to 
explain  that  the  few  plants  recorded  from  the  Bellinger  are  merely  the 
result  of  a  hurried  journey  along  the  valley. 

Clarendon  Stuart  collected  in  New  England,  but  "New  England,"  as 
quoted  in  the  Flora  Australiensis  is  so  vague,  that  it  is  desirable  to  have 
more  definite  localities  for  some  of  the  plants  collected  by  him. 

Volume  I;  (Flora  Australiensis)* 

RANUNCULACEJE. 

Banunculus  lappaceus,  Sm. — At  the  very  summit  of  the  Bound  Mountain, 
Q-uy  Pawkes  District. 

Banunculus  lappaceus,  Sm.,  var.  pimpinellifolius,  Benth. — Bald  Hills 
Station  to  Guy  P  awkes. — A  plant  hitherto  only  recorded  from  Tasmania 
and  the  high  mountain  country  of  Victoria  and  the  extreme  southern  part 
of  New  South  Wales.    The  present  New  England  locality  appears  to  be  new. 

Banunculus  plebejus,  R.  Br.  (Syn.  B.  hirius,  Bks.  et  Sol.) — Busby  plants, 
2  feet  high  in  swampy  places  near  Beilsdown  Creek. 
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DILLENIACE^. 

E'ibhertia  Sillardieri,  F.  v.  M. — Guy  Pawkes  and  Bound  Mountain- 
the  very  summit  of  the  latter. 

Hihhertia  diffusa,  E,  Br. — Very  pubescent  throughout.  Strongl} 
sembles  the  form  of  this  species  found  in  the  Cooma  district.  Tyring 
to  Bald  Hills. 

Hibhertia  voluhilis,  Andr.  var.  glabra. — This  is  the  common  form  of 
Dorrigo  district.  It  is  glabrous  throughout,  even  the  sepals  having  noi 
the  silky  hairiness  which  is  so  marked  a  feature  of  the  coast  forms, 
leaves  are  all  lanceolate.  I  propose  the  name  glabra  for  thifi  well-ma 
variety.  I'his  plant  appears  to  be  a  good  connecting  link  between  S. 
bills  and  H.  saligna.  The  differences  between  it  and  the  former  sp 
have  been  stated  above.  The  absence  of  involucral  bracts  may  also  be  n< 
It  resembles  JET.  sdligna  somewhat  in  its  cluster  of  floral  leaves,  but  it 
never  found  pubescent,  as  JET.  saligna  usually  is. 

MAGNOLIACE^. 

Drimys  aromatica,  F.  v.  M.,  var.  peduficulafa. — We  have  two  8peci( 
Drimys  in  New  South  Wales  proper,  viz.,  D,  aromatica,  F.  v.  M.,  an 
dipetala,  F.  v.  M.  D.  aromatica,  is  not  recorded  in  the  Flora  Ausfrali 
for  this  Colony,  but  (Fragm.  vii,  13)  it  has  been  found  in  the  Blue  M 
tains,  and  as  far  north  as  the  Hastings  liiver.  I  have  collected  this  sp 
also  on  the  Sugarloaf  Mountain,  near  Braidwood,  a  locality  which  com 
it  with  its  Victorian  localities. 

D.  dipetala  is  recorded  in  the  Flora  Atistraliensis  from  the  lUaw 
north  along  the  coast  district,  and  as  far  west  as  Mount  Lindsay,  oi 
Macpherson  Eange,  between  New  South  Wales  and  Queensland.     I 
also  collected  it  as  far  south  as  the  Sugarloaf  Mountain,  Braidwood,  ai 
far  west  as  the  Blue  Mountains  (Springwood.) 

My  specimens  of  Drimys  from  the  Dorrigo  are  in  young  fruit,  each 
containing  about  twelve  seeds.  The  umbels  are  not  only  not  sessile 
Fragm.  vii,  18),  but  the  peduncles  are  a  half  to  l^inch  long  in  my  specin 
while  the  pedicels  are  short  (half  an  inch).  In  both  J),  aromatica 
D.  dipetala  the  umbels  are  sessile,  and  the  pedicels  are  much  longer 
in  my  specimens.  This  variety  is  so  well  marked  that  I  propose  the  i 
pedunculata  for  it. 

This  is  the  common  Drimys  of  the  Dorrigo  and  Glenfernie  F 
Eeserves.  Particularly  in  the  former  Eeaerve  it  forms  very  large  arei 
the  undergrowth.  When  I  first  came  across  these  masses  of  "  scrub,"  pi 
because  of  the  geographical  position  of  the  Eeserves,  and  partly  because 
leaves  are  rather  larger  than  the  ordinary  forms  of  D.  aromatica,  I  tho 
it  must  be  2>.  dipetala,  but  their  shape,  and  the  absence  of  the  aurici 
lobes  at  the  base  (apart  from  careful  examination  of  the  young  fruits, 
sequently  undertaken),  settled  that  (if  not  a  new  species)  it  must  come  u 
D,  aromatica. 

ANOXACE.E.' 

Fupomatia  laurina,  E.  Br. — Bellinger  Eiver. 

MENISPERMACE.E. 

Sarcopetalum  Harveyanum,  F.  v.  M. — Glenfernie  Forest  Eeserve. 
Stephania  hemandifolia,  Walp. — Dorrigo  Forest  Eeserve.  —  My  s] 
mens  are  rather  small-leaved. 
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VIOLACEJE. 

Viola  hederaeea,  Labill. — The  Bellinger  and  the  Dorrigo. 

lonidium  niffruitcosm^  Gring.  (Syn.  Hyha»thu9  enneetspermus,  F.  v.  M.) — 
small  plant,  with  yellow  or  orange  flowers,  found  (mostly  growing  among 
grass)  most  of  the  way  up  the  Dorrigo  Mountain. 

lonidium  filifarme,  P.  v.  M.  (Syn.  Hyhanthw  Jiliformis^  F.  v.  M.)— Gri 
Pawkes  to  Bound  Mountain. — LeaTes  opposite,  with  scarcely  an  altema 
leaf. 

HymenantTiera  dentaia^  R.  Br. — (Syn.  -BT.  Banktii^  F.  v.  M.) — Bocl 
banks  of  creeks  (especially  near  cascades  and  waterfalls),  from  the  Dorri^ 
Mountain  to  Farmer's  Falls,  Bald  Hills  Station. — ^The  only  difference  I  ci 
notice  in  my  specimens  is  that  those  from  lower  elevations  have  longer  ai 
thinner  leaves. 

PITTOSPOEEJE. 

Pitioiporum  revolutum,  Ait. — Bellinger  River. 

Eymenosporum  Jlavum,  F.  v.  M. — Glenfernie  Forest  Beserve. — ^Becordc 
from  Xew  England  {Fragm,  vii.,  140). 

Bursar ia  gpinosa,  Cav. — Bostobrick,  Tjrringham,  and  banks  of  Blick 
Eiver.— Plentiful. 

Marianthus  procumhenSy  Benth. — Bellinger  River. 

Oitriohattu  multifloruSy  A.  Cunn. — Dorrigo  and  Glenfernie  Forest  Beserve 
-Plentiful. 

Billardiera  tcandens,  Sm. — Bellinger  Biver  and  Dorrigo  Mountain.- 
Unusually  velvety  pubescent,  giving  the  plant  a  beautiful  appearance.  . 
form  like  this  might  well  be  tried  as  a  creeper  to  cover  trellis,  &c. 

POLYaALE-E. 
Comesperma  retusum^  Labill. — Guy  Fawkes  and  Bound  Mountarin. 

CABTOPHYLLE.E. 

Cerastium  vulyatum,  Linn. — A  form  nearest  to  G.  viscogum,  Hook  (( 
iriviale,  Link).     Roadsides  between  Tyringham  and  Bald  Hills. 

Stellar  ia  puny  ens,  Brongn. — Damp  places  in  both  the  Dorrigo  an 
Glenfernie  Forest  Reserves. 

Spergularia  rubra,  Pers. — Dorrigo  Forest  Reserve. 

HYPERICINE.E. 

Syperieum  japonicum,  Thunb. — Plentiful  everywhere.  Collected  on  th 
very  summit  of  the  Round  Mountain,  Guy  Fawkes  district. 

MALVACE^. 

8ida  rhomhifolia,   Linn.,  "  Paddy's   Lucerne." — A  serious   pest  on  th 
Bellinger,  and  spreading  on  the  Dorrigo. 
'  Abutilon  oxycarpum,  F.  v.  M. — ^Bellinger  River. 

Bibiscus  heterophylluSf  Vent. — On  the  BelKnger,  and  up  the  Dorrig 
Mountain. 

STERCULIACE^. 

Stereulia  aeeri folia,  A.  Cunn.  (Syn.  Br  achy  chiton  acerifoKum,  F.  v.  M. 
"Hame-tree." — I  have  already  alluded  to  this  beautiful  tree  at  page  22( 
It  has,  of  course,  been  very  frequently  described.     It  can  hardly  be  calle 
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plentiful.  I  noticed  it  rarely  from  Bellingen  to  the  foot  of  Dorrigo  Moun- 
tain ;  then,  ascending  the  mountain,  here  and  there  it  could  be  observed  in 
the  abyss  of  vegetation  below.  It  is  moderately  plentiful  on  the  Dorripo. 
A  very  fine  specimen  was  seen  in  the  Glenfemie  JForest  Reserve,  near  the 
pine-mill.     It  was  not  again  seen  going  west. 

Tarrietia  actinophi/lla,  C.  Moore.  (Syn.  T.  argyrodendron^  Benth,  Tar.)— 
Dorrigo  and  G-lenfemie  Forest  Eeserves. — Locally  known  as  "  Ironwocni" 
The  name  "  Stave  wood"  does  not  appear  to  be  in  use  on  the  Dorrigo.  In 
abundance,  magnificent  trees,  botn  as  regards  height  and  stem-diameta. 
The  trees  are  very  often  buttressed.    No  use  is  made  of  the  timber  locally. 

Rulingia  pannosa,  R.  Br.  (Syn.  Gommergonia  daiyphylla,  Andr.) — ^Plen- 
tiful in  the  brush  near  the  Bellinger  River. 

Gommergonia  echinata,  Forst.  Brown  kurrajong. — Plentiful  on  the 
Bellinger. 

TILIACKZE. 

Echinocarpus  australis,  Benth.  (Syn.  Sloanea  australis^  F.  v.  M.) 
**  Maiden's  blush.'* — Dorrigo  and  Qlenternie  Forest  Reserves. 

Aristotelia  australasica^  F.v.  M. — Dorrigo  and  Glenfemie  Forest  Reserves.— 
A  weak-stemmed  very  spreading  bush,  about  5  feet  high  as  seen,  and  at 
least  that  in  diameter.  The  species  was  in  full  fruit  during  my  visit,  and  u 
the  fruit  of  this  species  has  hitherto  been  imperfectly  described,  it  maj  be 
mentioned  that  in  size  and  external  appearance  it  bears  a  remarkable 
resemblance  to  a  red  cooking  cherry.  The  berry  is  as  succulent  as  a  tomato, 
and  contains  a  few  brown  seeds,  somewhat  quadrangular,  and  of  the  size  of 
mustard  seed.  In  the  Flora  Australiensis  the  fruit  is  stated  to  be  "  globular, 
about  4  lines  diameter,  nearly  dry."  The  flowers,  which  are  not  described 
in  the  same  work,  are  described  in  Moore  and  Betche's  Handbook  to  tke 
Flora  of  New  South  WaleSyj^&ge  (57. 

Flwocarpus  obovatus,  G-.  Don.  "Blue-berry  ash." — Dorrigo  Forest 
Reserve. 

LINAGES. 

Linum  marginahy  A.  Cunn. — Bellinger  and  Dorrigo. 

GERANIACE^. 

O cranium  dissect um,  Linn. — Nearly  glabrous  form;  found  on  the  "plains" 
of  the  Dorrigo. — Ordinary  hirsute  form;  leaves  more  deeply  lobed  than 
the  preceding.     Bald  Hills  to  Gruy  Fawkes. 

Pelargonium  australe^  Willd. — Bellinger  River. 

Oxalis  corniculata,  Linn. — ^The  Bellinger,  and  the  less  elevated  parts  of 
New  England. 

RUTACEJE. 

Zieria  Smithii,  Andr. — Normal  form.     The  Dorrigo. 

Phebalium  squamulosum,  Vent. — With  leaves  up  to  2i  inches  long.  At 
the  skirts  of  the  brush  in  various  places  in  the  Dorrigo. 

Acronychia  Baueri,  Schott. — Both  Glenfernie  and  Dorrigo  Forest  Keserresi 
l)ut  not  common  in  either,  apparently. 

Acronychia  melicapoides,  F.  v.  M. — A  pmall  tree,  about  25  feet  high,  wiA 
dainty  white  flowers. — Glenfernie  Forest  Reserve. — Kare.  In  the  Fr^gmenU 
vii,  145,  it  is  recorded  that  Mr.  C.  Moore  found  this  species  at  the  head 
waters  of  the  Clarence.     The  description  given  applies  to  my  specimena. 
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SIMAEUBK^. 

CadelUa  monosfylis,  Bentli. — A  slender  email  tree,  say  25  feet  high,  with 
not  abundant  yellow  flowers. — About  half-way  up  the  Dorrigo  Mountain, 
and  apparently  rare.  In  Fraamenta  yi,  166,  and  viii,  34,  this  tree  is 
described  as  attaining  an  altitude  of  100  feet.  It  has  not  hitherto  been 
recorded  for  further  south  than  the  Clarence  River. 

MELIACE^. 

Melia  Azedarach,  Linn.  (syn.  M.  composita,  Willd.) — "White  Cedar. — 
Plentiful  on  the  Bellinger ;  none  on  the  Dorrigo. 

B^soxylon  Fraserianum,  Benth,  "Rosewood." — A  fine  tree  5  ft.  6  in.  in 
diameter  and  140  feet  to  the  first  branch  was  seen,  but  although  the  northern 

Sortion  of  the  Dorrigo  is  full  of  rosewood  (merchantable)  say  4  feet  in 
iameter,  it  does  not  attain  the  same  magnificent  dimensions  that  it  does 
in  parts  of  the  coast  districts.  Rosewood  trees  are  generally  sound,  but 
a  drawback  to  this  undoubtedly  valuable  timber  is  the  circumstance  that  it 
takes  glue  with  difficulty,  owing,  perhaps,  to  some  oleaginous  substance 
in  it.  Nevertheless,  it  is  a  valuable  timber,  and  it  is  a  matter  for  regret 
that  there  are  perhaps  millions  of  rosewood  trees  in  the  Dorrigo,  and  yet 
that  there  is  no  demand  at  present  for  a  single  stick  of  it.  I  have  alluded  in 
a  recent  number  of  the  Gazette  (page  366)  to  the  use  of  this  timber  for  wine- 
casks.  It  makes  excellent  furniture,  and  I  draw  attention  to  this  practically 
untapped  and  illimitable  source  of  good  rosewood.  No  doubt  a  demand  will 
set  in  for  this  valuable  timber  before  long.  Things  are  bad  now  with  our 
timber-getters,  and  they  would  be  satisfied  with  any  reasonable  remuneration 
for  it.  This  is  precisely  one  of  our  timbers  which  I  would  seriously  and 
constantly  bring  under  the  notice  of  the  timber-trade  in  Europe.  I  have 
caused  a  good  deal  of  this  timber  to  be  made  into  various  articles,  and  have 
seen  a  good  deal  of  it  used  in  other  establishments.  I  will  stake  my 
reputation  that  this  is  a  valuable  timber. 

Synoum  glandulosum^  A.  Juss. — On  the  Bellinger  River. 

Cedrela  australis,  F.v.  M.,  "  Cedar  "  or  "Red  Cedar.*' — It  was  the  presence 
of  this  valuable  timber  on  the  Dorrigo  which  constituted  the  discovery  of 
the  Spaniard  whose  name  the  mountain  and  district  bears,  and  which  has 
largely  caused  the  country  to  be  opened  up.   There  must  have  been  enormous 

?[uantnties  of  this  timber  on  the  Dorrigo  Reserve  at  one  time,  but  now  very 
ew  mature  trees  remain  standing,  and  I  did  not  see  one  which  was  fit  for 
cutting.  I  was  told,  however,  that  a  few  still  remain  dotted  through  the 
forest,  but  their  existence  is  only  known  to  the  timber-getters.  A  good  deal 
of  cedar-planting,  under  the  auspices  of  the  Forest  Department,  has  taken 
place  on  this  reserve.  Unfortunately,  Dorrigo  cedar  is  not  of  a  high-class, 
being  pale  and  porous,  and  far  inferior  to  Bellinger  or  "  River  "  cedar  in 
quality.  At  the  same  time  it  is  still  a  valuable  timber,  and  is,  at  the  present 
time,  so  low  in  price  that  there  is  no  doubt  that  there  would  be  a  much  larger 
demand  for  it  were  this  fact  known  to  the  general  public.  Glenfemie 
Forest  Reserve  once  contained  a  large  quantity  of  cedar,  but  it  is  now  cut 
out,  owing  to  its  proximity  to  the  Armidale  Road.  There  are  only  a  few 
small  trees  now.  2Some  of  the  cedars  in  the  Dorrigo  and  Olenf emie  had 
great  buttresses. 

Flindertia  Oxleyana^  F.v.  M. — A  little  on  the  Bellinger  and  in  the  Dorrigo. — 
This  would  appear  to  be  the  most  southerly  locality  yet  recorded  for  the 
species. 


Digitized  by 


Google 


604  The  Dorrigo  Forest  Reserve. 


OLACINE^. 

Pennantia  Cunninghamii^  Miers. — G-lenfemie  Porest  Beserve.  Probably 
also  in  the  Dorrigo,  though  I  did  not  notice  it  there. — Thfe  flowers  ot 
Fennantia  are  dicecious  or  polygamous.  In  Porster's  Oharacteret  Genenm 
Flantarum  (London,  1776),  at  plate  134*,  is  a  figure  of  a  male  and  a  herma* 
phrodite  flower  of  a  New  Zealand  species.  The  flowers  of  the  same  species 
(P.  corymhosa)  are  similarly  figured  in  Kirk's  Forest  Flora  ofl^ew  Zealand. 
Pemale  flowers  of  our  New  South  Wales  species  (P.  Cunninghamii)  do  not 
appear  to  have  been  recorded.  Specimeus  collected  by  me  show  herma- 
phrodite flowers.  If  we  follow  the  nomenclature  of  Bentham  (P/.  Autt  i, 
395)  and  Kirk  we  should  designate  these  so-called  hermaphrodite  flowers 
•'  female  flowers,"  on  the  ground  that  the  stamens  are  infertile  ;  but  in  my 
flowers  the  stamens  are  pollen-bearing,  and  it  is  more  correct  to  retain  tie 
term  hermaphrodite  for  them,  i.e.^  the  flowers  of  P.  Cunninghamii,  IRie 
hermaphrodite  flower  shows  a  perfect  pistil,  and,  had  Bentham  such  material, 
he  would  have  been  able  to  give  a  description  of  the  female  organs  of  this 
plant,  to  the  absence  of  which,  in  the  specimens  sent  in  by  collectors,  he 
draws  attention.     In  all  the  specimens  seen  the  petals  are  closed. 

CELA.STBINE^. 

Celastrua  Cunninghamii,  P.v.M. — Large  bushes  on  the  tops  of  the  rocky 
banks  of  Beilsdown  Creek  and  other  water-courses  in  the  Dorrigo.— The 
leaves  are  not  mucronate,  and  are  mbre  broadly  lanceolate  than  any 
specimens  I  have  from  other  parts  of  New  South  Wales.  All  the  fruits, 
when  nearly  mature,  were  attacked  by  the  larv»  of  a  small  weevil  and 
destroyed,  forming  galls,  which  have  the  appearance  of  berries. 

Flceodendron  australe.  Vent. — Small  trees,  about  30  feet  high,  and  6  inches 
in  diameter,  Dorrigo  Porest  Beserve.  Apparently  more  plentiful  in  that 
portion  of  the  reserve  towards  Grass-tree.  Of  a  much  smaller  size  on  the 
Bellinger,  so  far  as  seen.     This  white  wood  should  be  valuable. 

STACKHOUSIEiE. 

StacJchousia  monogyna,  LabilL,  (Syn.  8,  linariifolia^  A.  Cunn.)  ;  8,  viminea, 
Sm. — Both  found  on  the  Dorrigo,  and  as  far  as  the  Bald  Hills.  The  latter 
as  far  as  the  Bound  Mountaic,  and  on  its  very  summit. 

EHAMNEiE. 

Alphitonia  excehay  Beiss. — This  tree  is  locally  known  as  "  leather  jacket "  ; 
(nearer  Sydney  it  is,  of  course,  known  as  "  red  ash  ").  It  is  found  on  the 
Bellinger  and  in  the  Orara,  but  not  in  the  Dorrigo,  as  far  as  seen.  Bie 
behaviour  of  this  timber  under  the  influence  of  light  may  not  be  genendly 
known.  When  a  log  is  first  cut  it  resembles  ordinary  ash  in  colour,  and 
for  a  long  time  no  change  is  perceptible.  After  (say)  six  months  the  wood 
(excepting  the  sap- wood,  which  continues  to  remain  pale-coloured),  gradiudly 
assumes  a  reddish  colour,  which  deepens  for  two  or  three  years,  by  which 
time  it  has  assumed  a  fiery-red  appearance,  hence  the  name  "red  ash." 
When  I  first  gave  attention  to  this  timber  some  years  ago,  I  hai  a  piece  so 
fiery  red  that  I  could  not  believe  the  colour  was  natural,  and  planed  tibe 
surface,  only  to  find  that  the  colour  was  only  skin-deep,  but  it  returned,  in 
course  of  time,  to  its  original  deep  colour.  This  coloration  has  not  yet  been 
carefully  examined,  and  we  are,  therefore,  unable  to  give  any  satisfactory 
explanation  of  it.     The  colouring  of  red  ash,  like  the  colouring  of  a 
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Neplielium  suhdenfaium^  F.  v.  M. — Glenfenrie  Potest  Heseire.— NMrat 
previouely  recorded  locality,  Clarence  Biver  {Fragm,  ix.,  99),  but  tliis  new 
locality  is  some  80  miles  south  of  this. 

Nephelium,  aff.  Beckleri,  Benth. — A  small  tree,  not  pare  in  the  Dorrigo 
and  Glenferuie  Forest  Beserfes.  In  flower  only.  Appears  to  differ  from 
it.  JSecJeleri  in  the  more  lanceolate  shape  of  the  leaves,  the  more  piBnate 
disposition  of  the  principal  reins,  whicn  also  appear  to  be  more  prominent 
above  than  in  j^.  Beckleri.  My  Nephelium  has  dainty  pink  petals.  The 
flowers  also  are  much  more  numerous  than  in  any  N.  Beckleri  l  have  seen. 
I  have  another  plant  from  the  Dorrigo  closely  allied  to  the  above.  The 
venation  of  the  leaves  and  structure  of  the  flowers  are  very  similar,  but  it  is 
much  less  floriferous.  I  am  unable  to  speak  more  positively  in  regard  to 
these  two  plants  in  the  absence  of  fruits. 

Harpullia pendula,  Planch.  "Tulip." — This  tree,  valued  on  account  of 
its  durable  and  highly  ornamental  timber,  is  not  uncommon,  both  on  the 
Bellinger  and  in  the  Dorrigo.  In  these  localities  it  is  not  nearly  so 
handsomely  marked  as  samples  from  the  Eichmond  Biver  and  further  north. 
It  would  appear  not  to  have  been  previously  recorded  from  further  south 
than  the  Clarence  Biver. 

Akania  Hillii,  Hook.  f. — Dorrigo  Forest  Eeserve,  abundant.  HiAerto 
not  recorded  from  further  south  than  the  Clarence  Biver,  so  far  as  I  am 
aware. 

Volume  n. 

LEaUMINOSiE. 

Oxylohium  trilohatum^  Benth. — Tyringham  to  Bound  Mountain  and  Guy 
Fawkes. — Found  on  the  very  summit  of  the  mountain. 

Jacksonia  scoparia,  B.  Br. — First  seen  near  Bostobrick  (though  it  is 
probably  not  rare  in  the  Dorrigo)  ;  thenceforward  a  good  deal  throughout 
New  England. 

Daviesia  latifoliay  B.  Br. — ^Throughout  New  England,  but  apparently  more 
common  west  of  G-uy  Fawkes. 

Daviesia  genistifoliay  A.  Cunn.  (?)  var.  colletioides,  Benth. — Guy  Fawkes 
and  Bound  Mountain. — The  leaves  of  this  plant  are  unusually  stout.,  and  up 
to  a  maxiraym  length  of  |  inch.  Under  var.  colletioides  (B.  Fl.  ii.,  82), 
Bentham  says  the  leaves  of  the  normal  species  and  this  variety  are  *'  never 
flattened  horizontally.''  The  lowest  leaves  of  my  specimens  are  certainly 
flattened  horizontally,  while  the  others  are  linear-terete,  and  some  of  them 
more  or  less  sulcate.     Found  on  the  very  summit  of  the  mountain. 

Bultenaa  flexilis,  Sm.,  var.  mucronata,  Benth. — Apparently  not  common. 
I  only  saw  one  plant  (a  bush  about  5  feet  high),  and  that  was  near  Grass 
Tree  Nob.  This  form  was  first  collected  by  Beckler,  at  the  Clarence  Eiver, 
and  this  new  locality  extends  its  range  perhaps  100  miles  to  the  south. 

Dilhoynia  ericifolia^  Sm.,  var.  parvifolia,  Benth. — Guy  Fawkes  and  Bound 
Mountain ;  on  the  very  summit  of  the  latter.  Hitherto  recorded  no  nearer 
than  from  the  Blue  Mountains.  I  also  collected  the  normal  form  of 
D.  ericifolia  on  the  Bound  Mountain. 

JDillwynia  ericifolia^  Sm.,  var.  phylicoides^  Benth. — Guy  Fawkes  and  Bound 
Mountain  ;  on  the  very  summit  of  the  latter.  Hitherto  recorded  from  the 
Blue  Mountains  and  ''  Mount  Mitchell"  (Beckler).  Mount  Mitchell  is  a 
few  miles  north-west  of  Ben  Lomond. 

Blaiylohium  fomiosum,  Sm. — Bellinger  Biver. 

Bossicea  prpstratay  B.  Br. — Plains  of  the  Dorrigo. 
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the  beautiful  ffolden-yello w  tips  of  that  yarietj.  Branchlets  1  ess  promin^l j 
winged  than  those  oi  the  variety  normalU,  but  not  less  than  any  of  tlie 
other  varieties.  PinnsB,  fifteen  to  twenty  pairs  and  more.  Leaflets 
(pinnules),  thiriy  to  fifty,  as  far  as  seen.  More  distant  and  longer 
than  those  of  mollis.  Obtuse,  and  as  long  as  those  of  some  forms  of 
normdlis.  Glands, — One  (a  prominent)  gland  at  the  base  of  the  lowest 
pair  of  pinnules.  There  appear  to  be  no  glands  on  the  main  rachis,  except 
a  few  towards  the  tip.  A  striking  feature  of  this  variety  is  the  great  length 
and  rigidity  (erect  or  "  strict"  growth)  of  the  general  or  primary  racm 
The  position  of  this  variety  appears  to  be  between  normalis  and  moUis,  I 
have  given  no  distinctive  names  to  these  two  varieties,  as  I  am  disinclined 
to  add  to  the  already  cumbersome  list  of  varieties.  I  find  more  and  more 
OYidence  of  the  infinite  variation  of  this  species  (^Acacia  deeurrens), 

EOSACILE. 

Oeum  urhanuMy  Linn. — Bald  Hills  to  Guy  Eawkes. — Not  previously 
recorded,  I  believe,  from  further  north  than  the  Macleay  Eiver. 

Bulms  parvifoliuSy  Linn. — Pound  from  the  Bellinger  to  beyond  the  Bald 
Hills.  Just  outside  the  Dorrigo  Forest,  and  looking  towards  the  Little 
Murray  River,  a  form  with  exceedingly  small  leaves  (not  exceeding  half  an 
inch  across,  the  form,  no  doubt,  to  which  the  species  owes  its  name),  was 
found  amongst  the  grass,  and  its  pleasant  fruit  was  much  appreciated.  The 
specimens  from  the  Dorrigo  and  nrom  the  Bald  Hills  are  very  much  larger 
than  these.  The  Dorrigo  leaves  are  mostly  ovate-lanceolate,  and  certainly 
not  orbicular.  The  species  is,  of  course,  exceedingly  variable,  and  the 
contour  of  the  leaves  of  some  of  these  forms  closely  approximates  to  that 
of  It,  moluccanus,  Linn. 

RuJms  Mooreiy  P.  v.  M. — This  uncomfortable  plant  was  found  on  the 
Bellinger. 

Acana  sanguisorbcBy  Vahl. — This  plant  was  found  by  the  side  of  all  roads 
in  the  plains  of  the  Dorrigo,  and  thenceforward  at  least  as  far  as  Bald 
Hills  Station.  This  weed  is,  of  course,  disseminated  by  means  of  its  hooked 
fruits,  which  attach  themselves  to  animals  and  the  clothing  of  human  beings. 
A  New  England  squatter  to  whom  I  spoke  about  it  did  not  look  upon  it  as 
a  serious  pest,  as  he  stated  that  it  appeared  to  him  to  keep  near  stumps,  big 
stones,  <&c.,  and  not  to  seriously  interfere  with  open  pasture. 

Bosa  ruhiffinosa,  Linn.  "  The  Sweetbriar." — ^I  did  not  notice  this  pest  till 
I  got  into  the  neighbourhood  of  Armidale.  I  am  informed,  on  good  authority, 
that,  as  far  as  New  England  is  concerned,  it  is  chiefly  confined  to  the  coast 
range  and  table-land,  say  from  Tenterfield  to  the  Moonbi  Eanges. 

SAXIFRAGES. 

Cuttsia  viburnea,  F.  v.  M. — A  beautiful  small  tree  just  at  the  top  of  the 
Dorrigo  Mountain.  Not  common.  Bears  abundance  of  white  or  creamy 
white  flowers,  and  has  handsome  foliage.  Would  be  an  acceptable  addition 
to  gardens.  This  specimen  has  leaves  not  so  distantly  serrated  as  those 
which  are  figured,  Fragm.  v,  47,  which  are  from  a  Tweed  River  plant.  In 
Fragm,  vi,  189,  the  species  is  recorded  from  the  Macleay,  BelEnger,  and 
Clarence.  The  Dorrigo  Mountain  locality  is  worthy  of  record,  as  I  fonnd 
the  species  several  miles  away  from  the  Bellinger,  up  the  mountain. 

Quintinia  Sieheri^  A.DC. — Beilsdown  and  other  creeks,  Dorrigo  Fowflt 
Reserve. — Apparently  not  abundant.  I  did  not  find  Q,  Verdani^  P.  v.  M.,  iii 
the  Dorrigo. 
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Calliwma  serratifolia,  Andr. — Glenfemie  Forest  Eeserve.— Leaves  soft 
rusty  tomentose  underneath,  and  no  doubt  the  C.  ferrugineay  Don.,  referr< 
to  in  B.  Fl.  ii,  440. 

Sclizomeria  ovata^  D.  Don,  locally  known  as  "  Crab  Apple." — Up  to 
feet  in  diameter  and  more,  and  90  feet  to  first  branch.  Abundant  in  tl 
Don  Dorrigo  Beserve.  Not  rare  in  the  Glenfemie  Forest  Reserve,  b 
apparently  not  attaining  the  same  size  as  in  the  Dorrigo,  where  it  rani 
amongst  the  giants  of  the  forest.  It  is  one  of  the  brush  trees  with  larj 
battresses. 

Achama  Muelleri,  Benth.  (Syn.  Weinmannia  paniculosa,  F.  v.  M.) — In  tl 
Dorrigo  and  Glenfernie  Forest  Eeserves,  but  apparently  more  abundant 
the  latter. — A  magnificent  tree  of  great  height,  with  corky  bark,  hence  t] 
name  "  Cork-tree,"  or  "  Cork-wood."  Ferns,  mosses,  and  •  orchids  a 
commonly  found  on  this  tree.  My  specimens  have  leaves  all  either  perfect 
entire,  or  with  serrations  so  small  as  to  be  detected  with  difficulty.  In  tl 
Dorrigo  Forest  Eeserve  (and,  perhaps,  also  in  Glenfemie),  there  is  a  for 
of  this  species  with  softly  tomentose  leaves  and  young  shoots,  and  with  tl 
leaves  more  digitate  than  in  the  type  form.  This  is  evidently  the  pla: 
referred  to  by  Baron  von  Mueller  {Fragm.  vi,  188),  from  Camden  Have 
the  Macleay,  and  the  Bellinger.  The  Dorrigo  is,  therefore,  an  importa 
additional  locality.  The  variety  is  so  marked  that  I  would  suggest  to  tl 
Baron  the  propriety  of  designating  it  tomentosa, 

CRASSULACEiE. 
Tillcea  verticillaris,  DC. — Bellinger  and  Dorrigo. 

DROSERACEiE. 
Drosera  gpathulata,  Labill. — Bellinger. 

HALOEAGE^. 

Haloragis  micrantha^  E.  Br.,  and  H,  ietragyna^  Hook.  f. — Bellinger  ai 
Dorrigo. 

Myriophyllum  variaifolium^  Hook.  f. — Pools  at  Little  Plain,  Dorrij 
Forest  Eeserve. 

Volume  III. 

MYETACE^E. 

Baehia  diosmifolia,  Eudge. — ^In  swampy  land  on  the  Bound  Mountai 
near  Guy  Fawkes. — The  occurrence  of  this  species  in  New  England,  and 
such  a  high  elevation,  is  interesting. 

BcBckia  tirgata,  Andr. — Bellinger  Eiver. 

Leptotpermum  flavescens,  Sm. — Dorrigo  Forest  Eeserve,  thence  to  Gi 
Fawkes  and  Eound  Mountain. — The  plants  from  the  Dorrigo  (under  3,0( 
feet)  differ  but  slightly  from  those  from  the  Eound  Mountain  (over  5,0< 
feet),  and,  apparently,  chiefly  in  the  size  of  the  leaves,  which  in  the  Dorri| 
forms  are  up  to  i-inch  in  length,  and  in  the  Eound  Mountain  form  a 
more  numerous,  and  do  not  exceed  f -inch  in  length. 

Leptospermum  stfllaium^  Cav. — About  the  Guy  Fawkes  Falls. — This  Nc 
Bngland  locality  is  apparently  new.  It  has  previously  been  recorded  fro 
Ae  Blue  Mountains.     (See  my  remarks  under  L,  attenuatum,) 
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Zeptosvermum  atienuatum^  Sm. — Bald  Hills  Station  to  Guy  Pawkes.— The 
plant  collected  is  very  similar  in  outward  appearance  to  the  form  o!  L. 
stellatum  collected  in  the  same  district ;  so  similar,  that  in  my  first  classifi- 
cation, I  considered  them  to  belong  to  the  same  species,  but  thej  may  be 
readilj  distinguished  bj  the  pedicellate  flowers  of  L,  attenuatum.  The 
form  of  Z.  attenuatum  collected  bj  me  is  evidently  that  alluded  to  bj 
Bentham  (B.  PI.  iii,  108),  as  ^'leaves  small  or  middle  sized,  often  somewhat 
cuneate,  almost  passing  into  L.  stellatum" 

CallUfemon  salignuSf  DC,  Tar.  angu9tifolia,  Benth. — Forms  much  of  the 
bank-side  vegetation  near  the  Bridge  over  the  creek  at  WoUomombi  (Wollo- 
mombi  Creek).     Straggling  high  shrubs,  10  to  15  feet  high. 

Callistemon  salignus^  DC^  var.  hehestacht/us,  Benth. — Beilsdown  Creek, 
Dorrigo  Forest  Eeserve. — A  patch  on  the  banks  of  the  creek  near  Coghlan'8, 
but  not  very  plentiful  as  far  as  seen.  Also  on  the  banks  of  Blick's  Biver, 
near  Tyringham.  The  resemblance  of  the  foliage  of  this  variety  to  C. 
eoeeineus  is  very  striking.  This  variety  has  hitherto  only  been  recorded  from 
Victoria  and  Tasmania,  but  I  have  no  cLoubt  of  the  correctness  of  my  present 
diagnosis. 

Callistemon  salignus^  DC,  var.  Sieberiy  F.  v.  M. — Guy  Fawkes  and  Bound 
Mountain. — ^Very  closely  resembling  the  form  found  in  the  Braidwood 
district.  The  present  locality  is  interesting.  The  above  three  forms  of  (7. 
Balignus  seem  to  be  quite  different  from  each  other.  I  did  not  observe  the 
typical  form  so  common  in  the  coast  districts,  though  careful  search  Trill 
probably  bring  it  to  light  on  the  Bellinger. 

Melaleuca  linaritfolia^Sm,  "Narrow-leaved  Tea-tree." — Found  on  the  coast, 
Bellinger  Eiver  district. 

Melaleuca  Leucadendron^  Linn. "  Broad-leaved  Tea-tree." — This  is  plentiful 
on  the  coast  in  and  about  the  Bellinger  Eiver,  and  is  found  up  to  18  inches 
in  diameter. 

Melaleuca  styphelioides^  Sm.  "  Prickly -leaved  Tea-tree." — This  species  is 
f  ouud  on  the  coast  near  the  Bellinger,  where  it  contains  a  stem  diameter  of 
12  to  20  inches. 

AngopJiora,  Apple-tree. — No  AngopTiora  (apple-tree)  of  any  species  was 
observed  either  on  the  Bellinger  or  in  the  Dorrigo. 

EUCALTPTCS. 

In  dealing  with  this  genus  I  propose,  as  a  preliminary  to  my  few  notes  on 
each  species,  to  give  a  general  account  of  the  Eucalyptus  vegetation  as 
observed  by  me  on  the  trip.  It  will  be  most  convenient  to  divide  the  trip 
into  sections. 

1.  Bellinger  Eiver,  especially  near  the  coast. — ^There  were  found  swamp 
mahogany  {E,  robusta),  red  mahogany  (H,  resinifera),  and  a  little  white 
ironbark  (E,  paniculata).  Further  up  the  river  came  tallow-wood  (E.  miero- 
cory8)y  and  a  few  trees  of  blue  gum  {E,  saligna). 

2.  Dorrigo  Mountain  and  Dorrigo  Forest  Eeserve. — On  the  lower  elevations 
of  the  mountain  were  found  tallow-wood,  red  mahogany,  a  little  grey  gum 
(E,  punctata)  y  while  skirting  the  edge  of  the  reserve  itself  there  is  but  one 
eucaljrpt,  a  white  gum  (E.  viminalis). 

3.  Dorrigo  to  Perrett's  (Tyringham) ,  via  Bald  Hills  and  Bostobrick.— White 
gum  {Eucalyptus  viminalis)  along  the  ridges,  skirting  the  scrub  and  creeks. 
This  is  the  prevalent  gum  till  Bostobrick  is  reached.  It  is  admixed  between 
the  Little  Murray  Eiver  and  that  station  with  messmate  {Eucalyptus  amyg- 
dalina)  ;  thence  to  Perrett's  there  is  a  good  deal  of  blue  gum  {E,  saligM) 
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and  red  gum  (JE,  tereticomis),  together  with  a  second  white  gum  (E.  vimiri' 
alii,  yar.  diversifolia)  mixed  with  a  little  white  mahogany  (J^.  acmenoides). 
Very  few  of  the  hardwoods  along  this  route  are  well-grown,  merchantable 
trees.  Messmate  is  known  in  this  district  as  white  stringybark.  On  the 
watershed,  between  the  Blick's  Eiver  and  the  Nymboida,  is  a  magnificent 
forest  of  mature  tallow- wood  (^E.  microcorya)^  with  blackbutt  {E,  pilularis)^ 
also  a  little  turpentine  (Synearpia  laurifolia)^  with  white  gum  {Eucalyptus 
viminalis)  fringing  the  forest.  This  is  a  maiden  forest  full  of  grand  timber, 
bnt  practically  inaccessible  under  present  circumstances,  and  with  the  poor 
local  demand  for  hardwood.  The  get-out  for  the  timber  of  this  forest  would 
be  along  the  range  to  the  Long  Flat,  about  li  mile  from  Ferrett's. 

4.  Perrett's  to  Glenfemie  Porest  Eeserve. — The  hardwoods  are  red  gum 
{E,  tereticomis)  and  messmate  {E.  amygdalina)^  locally  known  as  stringy* 
bark.  These  two  timbers  are  cut  in  limited  quantity  at  Glenfemie  null, 
under  the  names  of  red  gum  and  stringybark.  There  is  no  true  stringybark 
m  the  district,  except  a  few  odd  trees  of  Eucalyptus  capitellata.  There  is 
some  white  gum  {E,  viminalis,  var.  diversifolia),  also  a  little  white  mahogany 
{E,  aemenoides),  also  somio  turpentine  (Syncarpia  laurifolia)  of  fair  size  in 
the  gullies.  No  doubt  this  fact  will  be  borne  in  mind  by  those  interested  in 
supplying  piles  for  the  bridges  of  the  district. 

6.  Following  are  the  eucalypts  observed  at  and  around  Guy  Fawkes  : — 
White  gum  {E,  paudjlora),  abundant  everywhere  from  the  Bald  Hills 
onward.  Sally,  slaty,  or  lead-coloured  gum  {E.  stellulata),  a  stunted  tree, 
like  the  preceding,  aoundant  in  bleak  grass-land.  Peppermint  {E,  piperitay 
Sm.),  between  Guy  Fawkes  and  WoUomombi.  Box  {E.  hemiphloia,  F.  t.  M). 
This  timber  first  appeared  about  Major's  Creek,  and  is  plentiful  along  the 
route,  via  Bald  Hills  to  Guy  Fawkes.  Bed  stringybark  (^.  capitellata,  Sm.) 
and  a  little  stringybark  (E.  eugenioides,  Sieb.).  * 

6.  Guy  Fawkes  to  WoUomombi. — Box  {E.  hemiphloia) ^  abundant; 
peppermint  {E, piperita)  and  messmate  {E.  amygdalina). 

Eucalyptus  stellulata,  Sieb.  "  Lead-coloured  Gum." — ^A  stunted  gum  found 
at  high  elevations,  smooth-barked,  and  looking  as  if  it  were  blue  or  lead- 
coloiiped  with  the  cold.  I  found  it  from  Bald  Hills  to  Guy  Fawkes,  and 
right  on  to  the  Bound  Mountain.     [See  E.  paueifloraJ] 

Eucalyptus  paudjlora,  Sieb.  (Syn.  E.  coriacea,  A.  Cunn.)  "  Cabbage  or 
White  Gum." — One  of  the  commonest  gums  in  New  England.  Not 
particular  as  to  soil  or  situation,  but  apparently  attaining  its  greatest 
luxuriance  in  the  troughs  of  undulating  well  grassed  land.  It  extends  right 
to  Gay  Fawkes  and  the  Bound  Mountain,  it  and  E.  stellulata  being  the  only 
eucalypts  which  occur  in  abundance  at  these  altitudes. 

Eucalyptus  amygdalina,  Labiil.  '*  Messmate." —  Very  abundant.  First  seen 
about Tyringham, and  then  at  least  as  far  as  WoUomombi.  Found  on  the  very 
summit  of  the  Bound  Mountain.  At  Bald  Hills  Station,  Mr.  Walter 
Beauchamp  showed  me  posts  of  this  timber  which  had  been  down  from  ten 
to  fifteen  years,  and  which  were  still  sound.  This  timber  lasts  even  longer 
in  damp  ground.  This  worthy  of  note,  as  E.  amygdalina  is  not  usually 
considered  durable  for  the  purpose  stated. 

Eucalyptus  capitellata,  Sm.  "  Bed  Stringybark." — About  Tyringham  and 
Blick's  Biver,  thence  to  Guy  Fawkes  and  the  Bound  Mountain. — A  tree 
grew  on  the  very  summit  of  this  mountain  ;  wood  hard  and  very  red,  hence 
the  local  name  of  **  Bed  Stringybark." 

Eucalyptus  eugenioides,  Sieb.  A  "  Stringybark." — Found  on  the  very  summit 
of  the  Bound  Mountain. 
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Euealyptm  pilularUy  Sm.  '' Blackbutt." — ^I  draw  attention  to  liie 
occurrence  of  this  timber  on  tlie  watershed  between  the  Blick's  liiver  ud 
the  Nymboida.  It  is  apparently  uncommon  on  New  England,  as  to  as 
observed  by  me  preferring  the  coast  districts. 

Eucalyptus  aemenoides,  Schau.  (Syn.  E,  triantha^  Link). — ^A  little  notieed 
about  Bostobrick. 

Eucalyptus  hamastofna,  Sm.,  and  E.  Sieherianay  F.  v.  M.  (Syn.  E,  virgatu, 
Sieb.) — Less  than  100  yards  inside  the  brush  of  the  Glenfemie  Foiert 
Jleservo,  and  at  least  as  far  as  Blick's  River  to  Bald  Hills,  is  a  large  tree, 
with  brown,  peppermint-like  bark,  which  seems  to  be  intermediate  in 
character  between  E.  hamastoma  and  E.  Sieheriana,  The  tree  would  appesr 
to  be  very  widely  distributed  in  New  England,  for  specimens  collected  by 
Mr.  Henry  Deane,  at  the  Bluff  River,  near  Tenterfield,  cannot,  in  my 
opinion,  be  separated  from  my  specimens.  Of  course  the  typical  R 
sieheriana,  with  bark  of  the  appearance  of  an  ironbark,  free-grained  timber, 
and  conoid  fruits  (with ''pedicels  hardly  separable  from  the  fruits),  is  at  once 
distinguishable  from  the  smooth-barked  hcemastomc^  usually  of  crooked 
growth,  inferior  timber,  and  with  the  fruit  having  a  tendency  to  a  hemisphere, 
leaving  a  distinct  pedicel.  But  my  specimens  seem  to  be  intermediate  in 
character.  The  peppermint-like  {E.  piperita)  bark  is  very  different  in 
appearance  to  that  or  the  true  E.  Sieberiafia,  and  while  the  veins  of  the 
leaves  of  E,  8ieberiana  are  usuallv  less  conspicuous  than  those  of  E. 
hamastoma,  I  cannot  satisfy  myseli  to  bring  the  leaves  of  my  plants  into 
one  species  rather  than  into  the  other.  To  show  the  difficulty  of  the 
situation,  some  of  my  specimens  (Tyringham  to  Bald  Hills),  I  would  place 
under  E.  Sieheriana,  if  I  had  not  seen  other  specimens  from  the  same  district, 
which  I  would  have  placed  under  hcemastoma.  To  sum  up,  having  considered 
tlfe  fruits,  leaves,  barks,  and  timbers,  I  can  only  observe  that  my  particular 
New  England  specimens  (called  by  the  few  \ocal  residents  "  messmate"  and 
"peppermint"  indiscriminately),  must  for  the  present  be  looked  upon  as 
a  connecting-link  between  E.  hcemastoma  and  E.  Sieheriana, 

Eucalyptus  microcorys,  F.  v.  M.  "  Tallow-wood." — Lower  elevations  of  the 
Dorrigo  Mountain.     Also,  watershed  between  Blick's  RivOT  and  Njrmboida. 

Eucalyptus  panieulata^  Sm.  "  White  Ironbark." — A  few  trees  on  the 
Bellinger,  between  the  south  and  north  arms.  There  is  no  other  ironbark  on 
this  river. 

Eucalyptus  rohusta^  Sm.  "  Swamp  Mahogany." — On  the  coast,  near  the 
Bellinger. 

Eucalyptus  resinifera,  Sm.  "  Red  Mahogany." — ^Is  found,  at  intervals,  the 
whole  of  the  way  between  Nambucca  and  Coff's  Harbour,  and  on  the  lower 
parts  of  the  Dorrigo  Mountain. 

Eucalyptus  saligna,  Sm.  "  Blue  and  Flooded  Gum." — ^Banks  of  the  Bell- 
inger River.  Seen  again  about  Bostobrick.  Since  my  return,  Mr.  Forester 
MacDonald  has  sent  this  species  from  the  side  of  the  cutting,  Dorrigo 
Mountain,  under  the  name  of  "  Messmate"  {sic) . 

Eucalyptus  punctata,  DC. — A  little  was  seen  about  a  third  of  the  way  up 
the  Dorrigo  Mountain. 

Eucalyptus  viminalis,  Jjabilh  "White  Gum." — When  once  the  Dorrigo 
Mountain  is  ascended,  and  one  is  fairly  on  the  reserve,  it  will  be  found  that 
there  is  but  one  species  of  Eucalyptus,  a  white  gum.  It  is  to  be  found  all 
over  the  reserve,  on  the  open  country,  fringing  the  plains  fronting  the  Brils- 
down,  Murray,  and  Nymboida  Creeks.  It  is  a  typical  E.  viminalis.  The 
timber  of  E,  viminalis  is  usually  looked  upon  as  the  reverse  of  durable ;  in 
fact  it  bears  a  very  bad  name.    But  this  Dorrigo  white  gum  timber  is  any- 
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thing  but  useless.  It  is  not  first-class,  but  it  is  a  good  timber.  I  was  shown 
a  stock-yard  wKich  had  been  made  of  this  timber  thiriy  years  ago  (there  is 
no  other  Eucalyptus  timber  anywhere  near),  and  posts  and  rails  were  but 
little  the  worse  for  wear.  I  carefully  examined  the  timber,  and  into  the 
circumstances  of  its  use,  and  the  yalue  of  E.  viminalis  timber  has  certainly 
increased  in  my  estimation. 

Sucalyptus  viminalis,  Labill.  var.  (Syn.  JE.  diversifolia,  Bonpl.) — This  is  a 
white  gum,  which  is  the  JS,  diversifolia  of  Bonpland,  but  which  is  now  usually 
considered  to  be  a  form  of  E,  viminalis.  It  was  first  seen  about  Bostobrick, 
and  thenceforward  was  seen  a  good  deal  in  New  England.  About  Q-uy 
Fawkes  and  the  Bound  Mountain  is  a  form  with  exceptionally  small  fruits. 

Sucalypttts  iereticomis,  Sm.  A  "  Red  G-um." — Apparently  not  very 
abundant  in  New  England.  It  was  mixed  with  E,  saligna  and  E,  viminalis 
Tar.,  between  the  Little  Murray  and  Tyringham,  especially  about  Bostobrick, 
but  the  relative  proportions  of  these  (mainly)  smooth-barked  timbers  could 
not  be  stated  with  even  an  approximation  to  accuracy,  except  with  far  more 
time  than  I  was  able  to  give. 

Eucalyptus  corymhosa,  Sm.  "  Bloodwood." — On  the  Bellinger. 

Eucalyptus  maculata,  Hook,  f .  "  Spotted  Gum.** — ^This  occurs  between  the 
south  and  north  arms  of  the  Bellinger,  but  only  up  to  18  inches  in  diameter. 

Tristania  eonferta,  R.  Br.  "  Brush  or  White  Box." — Abundant  in  the  brush 
up  to  a  few  miles  from  the  coast,  Bellinger  Eiver  district.  Magnificent  trees, 
OTer  150  feet  high,  were  seen,  and  with  a  trunk-diameter  in  proportion. 

!Pris{ania  laurina,  E.  Br. ''  "Water  Q-um." — On  the  banks  of  the  Bellinger, 
2  feet  6  inches  in  diameter.  Some  fine  trees  also  in  moist  situations  in  the 
Dorrigo  Forest  Reserve  (Beilsdown  and  other  creeks)  ;  also,  in  the  same 
reserve,  a  very  smaU-leaved  form  that  might  be  casually  mistaken  for  T, 
neriifolia. 

Syncarpia  laurifolia,  Ten.  The  Turpentine. — Some  magnificent  trees  of 
this  species  were  found  in  the  gullies  of  the  Grlenfernie  Forest  Reserve. 
Its  presence  in  this  reserve  does  not  appear  to  be  known,  at  least  generally ; 
found  also  on  the  watershed  between  the  Blick's  Eiver  and  the  Nymboida. 
As  I  have  fully  described  the  timber  in  the  Gazette  for  July,  I  need  not 
repeat  myself  here. 

Backhousia  myrtifolia,  Hook,  et  Harv.,  "Grey  Myrtle.'*  —  Along  the 
Bellinger  River,  but  not  abundant,  as  far  as  noticed  by  me. 

Murtus  rhytispermay  F.v.  M. — ^Foot  of  Dorrigo  Mountain,  shrubs  3  or  4 
feet  high,  with  yellow  or  orange-coloured  fruits.  I  should  have  referred 
this  plant  to  M,  rkytisperma  without  hesitation,  except  that  the  seeds  cannot 
be  called  "  few,"  as  those  in  each  fruit  average  nearly  fifty. 

Bhodamnia  aryentea,  Benth. — Common  in  the  Dorrigo  Forest  Reserve, 
and  probably  in  6lenfemie  also. 

Eugenia  Ventenatii,  Benth. — ^Very  abundant  on  the  banks  of  the  Bel* 
linger  River. 

Eugenia  myrtifolia,  Sims.  "Brush  Cherry." — ^Dorrigo  and  Glenfemie 
Forest  Heserves,  and  Bellinger  River. 

Eugenia  pttrvifolia,  C.  Moore. — This  is  the  small-leaved  Eugenia,  with 
characteristic  pear-shaped  fruits.  It  is  exceedingly  abundant  on  the 
Borrigo,  particularly  in  the  Beilsdown  Creek  district,  where  it  forms  large 
loasBes  of  the  outer  edse  of  the  brush.  Only  a  tall  shrub  or  small  tree  as 
seen.  This  species  might  readily  be  mistaken  for  a  small-leaved  form  of  Ei 
Smithii,  which  is  recorded  from  the  Clarence  and  New  England.  I  did  not 
meet  with  the  latter  species. 
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MELASTOMACRE. 

MeUutoma  malahathricum,  Liiin.  —  Not  uncommon  between  Bellinger 
Heads  and  Fernmount.  A  handsome  shrub  aboat  4  feet  high.  It  is  & 
matter  of  surprise  to  me  that  it  is  not  oftener  seen  in  gardens.  It  does  not 
appear  to  have  been  previously  recorded  south  of  the  Clarence. 

LTTHEAEIiLSL 
Lythrum  Salicaria^  Linn. — ^Bellinger  Eiver. 

ONAGEAEIEiE. 

Baron  von  Mueller  reduces  all  Australian  JEpilohiumg  to  JE.  glabellum^  an 
arrangement  which  saves  botanists  a  good  deal  of  trouble..    Some  of  &e 

Slants  vary  so  much  in  habit  and  structure  when  growing  in  the  same 
istrict  that  if  it  be  expedient  to  level  the  species,  perhaps  it  would  be  weD 
to  distinguish  varieties.  I  have  carefully  examined  my  plants,  and  it  will 
be  observed  that  I  have  placed  them  under  four  forms.  The  locality  for 
JS.junceum  might  be  noted,  while  JS,  gldbellum^  in  its  restricted  sense,  is  new 
to  the  Colony. 

Hpilohium  Junceum,  Forst. — Bald  Hills  Station  to  Guy  Eawkes. 

Mpilohium  glahellum^  Forst. — ^^^ringham  to  Bald  HOls  Station. 

Epilohium  tetragonum,  Linn. — Bald  Hills  station  to  Q-uy  Fawkes. 

Ejpilohium  Billardierianum,  Ser. — Tyringham  to  Guy  Fawkes. 

PASSIFLOEEJE. 
Fawiflora  Serbertiana^  LindL — Dorrigo  Forest  Beserve. 

XJMBELLIFERJE. 

'Hydrocotyle  asiatiea,  Linn. —  Forms  dense  carpets  in  the  Dorrigo  Forest 
Beserve,  particularly  in  the  large  clearings  made  for  cedar  plantiog,  in  rich, 
damp  soil.     [See  a  note  in  the  Gazette  for  May  last,  page  306.] 

Trachymene  australis,  Benth.  (Syn.  Didiscus  pilosus,  Benth.) — ^Tyringham. 

Trachymene  incisa^  Budge  (Syn.  Didiscus  albiflorus,  DC.) — Tyringham  to 
Bald  HiUs.  ■ 

Siehera  Billardieri,  Benth.  (Syn.  Trachymene  Billardieri,  F.  v.  M.)— Found 
on  the  very  summit  of  the  Bound  Mountain.    The  locality  is  interesting. 

Xanthosia  pilosa^  Budq^e. — Dorripjo  Mountain. 

Apium  leptophyllum^  F.  v.  M. — Tyringham. 

ABALIACEJE. 

Fanax  Murrayi,  F.  v.  M. — Glenf  emie  Forest  Beserve.  Those  seen  w-ere 
not  more  than  35  feet  high. 

Fanax  samhucifolius,  Sieb. — Normal  form.  Tyringham  to  Bald  Hills; 
also  in  the  Dorrigo. 

Fanax  sambuctfoUus,  Sieb.  var. — Near  the  Bald  Hills  I  found  a  form  of 
this  species  most  resembling  the  variety  which  Baron  von  Mueller  at  one 
time  looked  upon  as  a  distinct  species,  and  called  P.  dendroides.  The  leares 
of  my  plant  only  very  rarely  snow  any  tendency  to  be  pinnatifid,  are  all 
more  or  less  serrate,  and  are  with  leaflets  as  narrow,  and  strongly  resembling, 
specimens  from  the  Snowy  Mountains  (New  South  Wales  and  Victoria). 

Fanax  elegans^  F.  v.  M. — Bellinger  Biver,  in  the  brush  land  near  the 
ocean. 
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LOBANTHACILE. 

Zoranthus  celastroides^  Sieb. — On  the  very  summit  of  the  £ound  Mountain, 
Guj  Pawkes  district. 

Loranihus  dictyophlehus,  P.  t,  M. — ^Dorrigo  Forest  Iteserve. — ^I  have  lost 
mj  notes  in  regard  to  the  host-plants  of  these  two  species  of  Loranthiu,  X. 
dictyophlehu9  is  a  most  beautiful  plant. 

Laranthus pendulus^  Sieb. — Glenfernie  Porest  Eeserve. 

Loranthus  pendulus^  Sieb.,  var.  parviflorus,  Benth. — On  the  prickly-leaved 
tea-tree  {Melaleuca  siyphelioides),  BeUioger  Biver. 

s 

CAPRIPOLIACE^. 

Sambucus  Oaudichaudiana,  DC. — Bald  Hills  to  Guy  Pawkes. — An  inter- 
eeting  locality,  at  a  high  elevation,  for  this  species. 

ETJBIACE^. 

Fsychotria  dap7inatdes,A,  Cunn.  (?) — The  common  Fsyclioiria  of  the  Dorrigo 
and  Grlenfemie  Porest  Eeserves. — It  resembles  P.  loniceroides  in  the  venation 
of  the  leaves,  and,  as  regards  the  narrower-leaved  forms,  in  their  shape,  in 
the  rusty  tomentose  peduncles,  pedicels,  and  inflorescence  geoerally.  It 
differs  from  this  species  in  the  thinner  and  more  acuminate  leaves.  It 
differs  from  P.  daphnoides  in  the  narrow  lanceolate  leaves,  with  prominent 
veins.  These  leaves  are  acuminate  and  narrowed  at  both  ends.  Tl^is 
description  would  include  a  number  of  specimens  from  the  Richmond  River, 
but  the  leaves  of  plants  from  the  Dorrigo  are  much  longer  and  narrower, 
besides  differing  in  other  respects.  The  leaves  and  young  branches  are  not 
80  softly  tomentose  as  those  of  P.  loniceroides.  On  the  other  hand,  they 
are  not  glabrous,  like  P.  dapJmoides.  In  fact,  I  cannot  describe  them  better 
than  by  saying  that  they  are  intermediate  in  character  between  these  two 
species.  Baron  von  Mueller  observes  {Fraym,  ii,  135),  that  the  leaves  of 
P.  daphnoides  may  be  pubescent  or  tomentose.  If,  however,  the  Dorrigo 
plant  is  to  be  put  under  P.  daphnoides,  the  botanical  description  of  that 
species  must  be  read  with  a  good  deal  of  latitude. 

Coprosma  hirfella,  Labill. — Parmer's  Palls,  Bald  Hills  Station,  65  miles 
east  of  Armidale,  in  the  crevices  of  prismatic  basalt. — Not  to  be  distinguished 
from  specimens  from  Bibbenluke,  Cooma  (Miss  Edwards),  and  from  Mount 
Vincent,  on  the  watershed  between  the  Turon  and  Capertee  Rivers  (R.  T. 
Baker).  This  New  England  locality  in  which  I  found  the  species  is  con- 
siderably farther  north  than  it  has  been  found  before.  Between  this  station 
CBald  Hills)  and  G-uy  Pawkes,  I  also  found  a  very  small-leaved  and  glabrous 
form  of  this  species — the  leaves  all  lanceolate,  and  with  a  maximum  length 
of  I  inch,  and  maximum  breadth  of  i  inch. 

Opercularia  hispida,  Spreng. — Tyringham. 

Pomas  umhellatay  Spreng. — Dorrigo  and  New  England. — Common. 

Asperula  conferta,  Hook,  f.,  var.  elongata^  Benth. — Bald  Hills  Station  to 
Guy  Pawkes  and  the  Round  Mountain.     On  the  very  summit  of  the  latter. 

Galium  Oaudichaudi,  DC. — Bald  Hills  to  G-uy  Pawkes. 

COMPOSITiE. 

Ageratum  conyzoides,  Linn.  (Syn.  A,  mexicanum,  Sims,  probably).  "  Billy 
Goat  Weed," — This  garden  plant  was  observed  to  be  dotted  all  over  some 
paddocks  in  the  neighbourhood  of  Pernmount.  It  is  undoubtedly  spreading. 
It  is  a  weed  in  Queensland,  see  Bailey,  Froc.  Linn.  Soc,  N,S,W.,  iv,  28. 
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Olearia  chrysophylla^  Bentb. — Not  obserred  on  the  Dorrigo,  but  found  in 
the  Glenf ernie  ToreBt  Eeserve,  at  the  edge  of  the  forest  itself,  say  100  feet 
higher  than  Glenfemie  Creek,  thenceforward,  usuallj  near  the  rocky  banks 
of  creeks,  often  amongst  prismatic  basalt,  right  upward  to  Bald  Kilin,  Gnj 
Pawkes,  and  eren  to  near  the  top  of  the  Bound  Mountain  (granite).  The 
"  Guy  Pox  Peak,"  as  quoted  by  Mueller  (JPrtigm.  ii,  88),  and  copied  by 
Bentham  (J5.  Fl,  iii,  468),  where  the  species  was  collected  by  Beckler,  may 
be  the  Round  Mountain,  or  one  of  the  lesser  elevations  in  the  vicinity' of 
the  Guy  Pawkes  Eiver.  My  specimens  are  all  densely  woolly  (the  upper 
surface  of  the  leaves  alone  excepted),  just  like  pieces  cut  out  of  flannel— those 
from  Glenfemie  especially  so.  A  handsome  species  for  cultivation.  Like 
many  of  the  OleariaSy  the  new  leaves  often  pink. 

Olearia  alpicola,  P.v.M. — On  the  sides  of  the  gorge  adjoining  the  Guy 
Pawkes  Palls. — Specimens  of  this  species  in  my  herbarium  from  tti 
Australian  Alps  are,  as  described  in  the  Flora  Australiengis,  with  almost 
silvery  indumentum.  They  are  also  lanceolate,  and  far  broader  than  the 
specimens  from  Guy  Pawkes.  My  specimens  are  densely  woolly — in  fact,  as 
regards  the  under  surface  of  the  leaves,  they  look  as  if  they  have  been  cut 
out  of  a  piece  of  chamois  leather.  The  leaves  are  linear-lanceolate,  from 
2  to  4  inches  long,  the  average  being  2^  inches.  The  occurrence  of  tliis 
species  so  far  north  is  interesting.  It  has  only  previously  been  recorded 
from  the  high  mountain  ranges  about  the  Victoria-New  South  Wales  border. 

Olearia  roamarinifolia^  Benth. — In  the  rocky  gorge  about  Parmer's  FaUs, 
Bald  Hills  Station. 

Olearia  (Aster)  oliganthema^  P.  v.  M.— This  apparently  very  rare  species, 
hitherto  only  recorded  from  the  Blue  Mountains,  was  collected  on  the  banks 
of  a  basalt-bedded  creek  near  Bald  Hills  Station,  New  England.  0%m- 
ihema  is  a  happy  name  for  my  specimens,  as  it  was  with  the  greatest  diffi- 
culty that  I  could  procure  flowers,  and  these  are  exceedingly  sparse. 

Olearia  myrainoides^  P.  v.  M.  (Syn.  Aster  myrsinoideSy  Lamll.) — Spickett's 
Creek,  Bellinger  Eiver,  and  banks  of  the  Little  Murray  Biver,  Dorrigo 
Porest  Eeserve. — ^The  form  with  linear-lanceolate,  more  or  less  toothed 
leaves,  and  smelling  sweetly  of  musk.  Very  easy  to  cultivate.  These  &r 
northern  localities  are  new. 

Olearia  Nermtiiy  P.  v.  M. — ^Dorrigo  Mountain. 

Olearia  ramulosa,  Benth. — On  the  very  summit  of  the  Bound  Mountain. 

Olearia  elliptica,  DC. — Guy  Pawkes  to  "WoUomombi. 

Vernonia  cinereay  Less. — ^Bellinger  to  New  England. 

Oentrath&Kum  muticum,  Less. — Dorrigo  Mountain. 

Vittadinia  australis,  A.  Eich.,  var.  dissecta,  Benth. — Tyringham  to  Bald 
Hills. 

Erigeron  Un  if  alius,  Willd. — Bellinger  Eiver. 

Caiotis  dentex,  E.  Br. — Collected  from  Tyringham  to  near  Guy  Pawkea.— 
These  New  England  forms  have  comparatively  large  leaves,  and  are  less 
divided  than  the  coast  form  as  found  in  the  Sydney  district.  They  are 
more  or  less  hispid,  the  plants  from  the  Bald  Hills  so  much  so  as  to  be 
almost  woolly. 

Lagenophora  Billardieri,  Cass. — Bellinger  and  Dorrigo,  in  grass-land. 

Brachvcome  diversifolia^  Pisch.  et  Mey. — Collected  in  various  places  from 
Bostobrick  right  onward  through  l^ringham,  Bald  Hills,  &c.,  to  Guy 
Pawkes  and  the  Eound  Mountain.  Pound  on  the  very  summit  of  the 
latter. — The  name  divernfolia  is  well  bestowed,  specimens  (as,  for  instance, 
those  of  Bostobrick),  having  flnely-dirided  leaves,  whereas  some  from  Guy 
Pawkes  are  very  much  less  divided,  strongly  resembling  in  outline  soma 
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fonos  of  Calotis  demtex.  Some  are  nearlj  glabroas,  while  those  from 
Fawkes  are  scabroas-hirsute  throughout.  Plants  from  Tjringham  are  2 
high  and  more ;  those  from  G-uj  Fawkes  and  the  Bound  Mountain 
rather  slender  plants,  not  exceeding  6  or  8  inches  high  as  seen. 

Bidens  pilosa,  Linn. — Bellinger  Eiver. 

Cjtula  coronopifolia^  Linn. — Bellinger  Eirer.     Common. 

Myriogyne  minuta^  Less. — Common  about  the  sandj  bed  and  banks  o 
Bellinger  Ei^er. 

Oragpedia  Bichea,  Ca98. — Plains  of  the  Dorrigo  ;  also  New  England. 

Ammobium  alatum^  E.  Br. — Bald  Hills  Station,  then  a  little  lower 
Guy  Fawkes,  then  about  WoUomombi.    In  low-ljing  situations,  as  seei 

Oatsinia  longifolia,  E.  Br. — Not  rare  in  the  Dorrigo,  and  particu 
common  all  round  the  Little  Plain,  where  it  forms  small  trees  skirting 
brush.    This  locality  appears  to  be  new. 

Oaninia  longifolia,  E.  Br.,  var.  straminea,  Benth. — Abundant  in 
Dorrigo  and  Q-lenfernie  Forest  Eeserves,  but  particularly  so  in  the  f oi 
Usually  found  at  the  tops  of  rather  steep  banks  of  creeks,  forming  a 
deal  of  the  "  scrub"  growth.  Involucral  bracts  golden-coloured,  but  di 
a  pale  brown.  Very  ornamental,  the  stems,  particularly  of  younger  sh 
more  or  less  rusty  tomentose.  The  leaves  always  with  a  dirty  white 
creamy  tomentum  underneath. 

Ixiolwna  hrevicomptay  F.  v.  M. — Plentiful  on  the  Dorrigo  Mountain 
in  the  more  open  spaces  of  the  Dorrigo  Forest  Eeserve.  The  localil 
interesting,  as  it  is  only  previously  recorded  from  the  head  of  the  Q-wyd 

Fodolepis  acuminata,  E.  Br. — Abundant  on  the  plains  of  the  Dorrigo 
plentiful  thenceforward,  at  least  as  far  as  Guy  Fawkes.  It  is  well  to 
Bentham's  remark  that  northern  forms  of  this  species  have  usually  sm 
flower-heads  than  the  southern  ones.  The  flower-heads  of  my  specimens 
as  a  rule,  scarcely  larger  than  those  of  P.  longipedata,  to  which  sp 
P.  acuminata,  in  general  appearance  and  botanical  characteristic 
undoubtedly  very  closely  allied.  The  only  satisfactory  characteristic 
observe  that  what  Baron  von  Mueller  calls  the  "  stalk-like  base"  of  the  i 
involucral  bracts  is  quite  enclosed  in  P.  acuminata,  and  partly  exsertc 
P.  longipedata.  It  is  also  worthy  of  note  that  the  expression  '^  si 
terminal"  does  not  apply  to  the  flower-heads  of  the  northern  forms  (at  h 
of  P.  acuminata.  On  the  contrary,  the  inflorescence  is  corymbosely  branc 
the  stalks  of  the  indefinite  corymb  being  surmounted  by  flower-head 
pairs,  on  rather  long  pedicels. 

Leptorrhynchus  sguamatus.  Less. — Guy  Fawkes  to  WoUomombi. 

Helichrysum  gcorpioides,  Labill. — Plentiful  about  the  Bald  Hills,  Tyi 
ham,  and  other  places  in  New  England. 

Selichrysum  hracteatum,  Willd. — Common  in  the  "  plains"  of  the  Dor 
thenceforward  to  G-uy  Fawkes  and  the  Eound  Mountain,  on  the  very  sui 
of  which  it  may  be  seen. 

Helichrysum  apieulatum,  DC. — This  species  is  found  in  the  plains  of 
Dorrigo  and  all  over  New  England,  ascending  to  the  highest  elevat 
My  specimens,  include  three  forms  of  very  different  appearance : — 
broad-leaved  very  stem-clasping  silky  or  woolly  form  common  in  the  { 
in  the  Dorrigo.  Many  of  the  leaves  are  2J  inches  long,  and  A  inch  bi 
A  handsome  plant.  2.  At  higher  elevations,  say  at  the  Bald  Hills,  G-i 
tree  Knob,  Ac.,  the  leaves  are  still  silky  or  woolly,  but  narrow.  This  ii 
variety  fTiiwor,  Benth.  (B.  Fl.  iii,  625).  3.  Still  ascending,  we  have  a 
Quy  Fawkes  Eiver  and  Falls,  and  in  the  elevated  country  in  that  disi 
a  third  form,  with  broad  leaves  like  No.  1,  but  hardly  as  long  or  as  s 
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clasping.  The  under  surface  of  tbe  leaf  is  cottony,  but  the  upper  surhoe 
is  glabrous.  Hie  stem  is  hispid  with  short  hairs,  giving  it  a  brown  or 
ferruginous  look. 

Helichrysum  semipapposum,  DC. — Prom  near  G-lenfemie,  ascending  all 
the  way  to  Guy  Fawkes  and  the  Eound  Mountain. 

Helichry9um  obovatum^  DC. — In  a  moist  crevice  of  basaltic  rock,  half 
way  up  the  Dorrigo  Mountain.    Apparently  rare. 

Hetichrynum  diosmifolium^  Less. — Very  abundant  at  the  tops  of  the  rocl[y 
banks  of  the  Beilsdown  and  other  creeks  in  the  Dorrigo.  The  leaves  are 
broader  than  those  of  plants  I  have  seen  from  any  other  part  of  the  Colonj. 

Melipterum  anthemoideSy  DC. — Bald  Hills  to  Guy  Fawkes. 

Helipt^rum  incanum,  DC. — Tyringham  to  near  Guy  Fawkes. — A-bundant. 

Gnaphalium  luteo-alhum,  Linn. — ^Tyringham  to  Guy  Fawkes. 

Senecio  lauius,  Forst. — Bald  Hills  to  Guy  Fawkes. 

Senecio  vayus^F.  v.  M. — ^Around  Beilsdown  and  other  creeks,  Dorrigo  Forest 
Eeserve. 

Senecio  australis^  "Willd,  var.  maerodontus,  Benth. — Plentiful  about  the 
Bald  Hills.     Unusually  cottony  white. 

Ci/mhonotus  Lawsonianus,  Gaud. — Bellinger  and  Dorrigo. — ^In  graas-knd. 

Ht/pochwris  radicata,  Linn. — Found  on  the  very  summit  of  the  fiound 
Mountain. 

Ficris  hieracioides,  Linn. — Plentiful  on  the  Dorrigo  and  throughout  IJ^ew 
England,  ascending  at  least  as  high  as  Guy  Fawkes. 

Volnme  IV. 

STTLIDE^. 

Sfylidium  graminifoliumy  Sw. — ^Bald  Hills  to  Guy  Fawkes  and  the  Eound 
Mountain,  on  the  very  summit  of  which  it  is  found. 
Stylidium  dehile,  F.  v.  M. — Bellinger  Eiver. 

GOODENIACEiE. 

Ooodenia  lellidifoUay  Sm. — Bald  Hills  to  WoUomombi. — Apparently  the 
common  Ooodenia  of  these  parts.  At  Guy  Fawkes  it  was  exceedingly 
abundant. 

Qoodenia  hederacea,  Sm. — Plains  of  the  Dorrigo,  right  onward  to  Guy 
Fawkes  and  the  Eound  Mountain,  on  the  very  summit  of  which  it  occuis. 

Scwvola  microcarpa,  Cav. — The  Bellinger  and  Dorrigo. 

CAMPANULACEJE. 

Zohelia  triyonocaulisy  F.  v.  M. — On  the  steep  banks  (where  there  is  good 
moist  soil)  of  Beilsdown,  Boggy,  and  other  creeKS,  Dorrigo  Forest  Eeserve.— 
I  recommend  this  Lobelia  to  the  notice  of  gardeners. 

Lobelia  purpuraseens,  E.  Br. — Common  on  the  Bellinger  and  Dorrigo  in 
damp  situations. — Since  my  return,  Mr.  E.  Williams  writes  to  me  from  the 
Bellinger  concerning  this  plant :  "  The  aborigines  of  this  locality  aver  it  to 
be  an  effectual  cure  for  snake-bite.  They  tell  me  that  if  an  iguana  gets 
bitten  in  conflict  with  a  snake  it  scampers  ofE  to  this  plant,  and  after  eating 
a  quantity  of  it,  vomits  copiously,  and  returns  to  the  battle  as  well  as  evw." 
I  have  received  a  similar  account  from  Kempsey,  and  also  from  Port 
Macquarie.  See  my  note  on  the  subject  in  Froc.  Linn,  8oc.  N,8.  W.  [2],  v, 
279.     (1890).     Also  Agric,  Gazette,  p.  473,  for  July. 

Wahlenbergia  gracilis ,  A. DC. — Plains  of  the  Dorrigo  and  at  higher 
elevations  in  New  England. 
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EPACEIDE^. 

Styplielia  viridis,  Andr.  var.,  hreviflora^  Benth. — Guy  Pawkes  to  ] 
Moontain  (on  the  very  summit). -^It  is  not  likely  that  Bentham's  '*  no] 
parts  of  New  South  Wales "  includes  this  sub-alpine  locality  in  wl 
found  it. 

Trochocarpa  laurinoy  R.  Br. — Dorrigo  Porest  Beserve. — ^Leaves 
smaller  than  those  of  the  ordinary  form.    No  doubt  the  plant  refer] 
in  the  Flora  as  '*  Head  of  Bellinger  Eiver,  a  small  and  narrow-leayed  si 
▼ariety."     (C.  Moore).    Some  of  the  plants  I  saw  were  slender  tree 
15  feet  high. 

Brachyhma  dapknoides^  Benth. — Guy  Pawkes  and  the  Bound  Mour 

Lissanthe  strigosa^  B.  Br. — On  the  very  summit  of  the  Bound  Mou 
The  locality  is  worthy  of  note. 

Leucopogon  lanceolafus,  B.  Br. — Forms  part  of  the  undergrowth 
ticularly  at  the  edges  of  the  brush,  Dorrigo  Forest  Eeserre.  Thencefc 
as  far  as  Guy  Fawkes  and  the  Bound  Mountain  (on  the  very  summit 
in  those  sub-alpine  localities  the  lea?es  are  a  little  smaller  and  more  ri 

Acrotriche  aggregata^  B.  Br. — Not  rare  at  the  edge  of  the  brush,  I) 
Forest  Reserve.    A  straggling  bush  or  very  small  tree,  6  to  8  or  10  fee 

Manotoca  scoparia^  B.  Br. — ^The  Dorrigo  to  Tyringham ;  thence 
onward  to  Guy  Fawkes  and  the  Bound  Mountain,  on  the  very  sumi 
whicb  it  is  found. 

Upacrts paludosQf'R.  Br. — Guy  Fawkes  and  Bound  Mountain  (sumn 
This  locality  is  interesting,  as  it  has  not  previously  been  recorded  f 
locality  nearer  than  the  Blue  Mountains. 

Epacrii  heteronema,  Labill,  var.  (?)  planifoUa,  Benth. — A  stunted  si 
3  or  4  feet  high,  by  the  side  of  ditches  or  small  creeks  near  Bald 
Station,  New  England.  This  plant  corresponds  exactly  to  Ben 
description  of  the  variety  mentioned.  For  some  time  I  passed  o^ 
heteronema,  because  of  the  slightly  ciliate  bracts  and  sepals.  Its  p 
locality  is  interesting;,  as  its  previous  New  South  Wales  localities  ar< 
Mountains  and  south  of  Batnurst. 

Upacris  microphylla^  B.  Br. — Guy  Fawkes  and  the  Bound  Moun1 
Abundant. 

MTBSINEiE. 

Myrnne  variabilis,  B.  Br. — A  small  tree,  usually  skirting  the  t 
gullies.  Glenfemie  Forest  Beserve. — ^I  did  not  notice  it  in  the  D 
tiiough  no  doubt  it  is  there. 

j^iceras  majus,  GsDrtn. — Mangrove  swamps  near  Bellinger  Heads, 
informed  that  this  mangrove  is  found  as  far  up  the  Bellinger  as  B 
and  up  the  Nambucca  as  far  as  Macksville. 

SAPOTACEiE. 

Achroi  ausiralisj  E.  Br.  "  Black  Apple." — Dorrigo  Mountain,  I 
Forest  Beserve,  Glenfemie  Forest  Beserve,  also  in  the  brushes  ne 
coast. — 7ery  abundant. 

STTBACE^. 

Symplocos  Thwaitesii,  F.v.M. — ^A  small  tree,  Bellinger  Biver,  towarc 
of  Dorrigo  Mountain. 

JASMINES. 

Olea  paniculata^  E.  Br.  "Marble-wood." — Some  trees  of  this  i 
noticed  in  the  Dorrigo.    The  meaning  of  the  term  marble-wood 
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ipparent.     I  am  informed  it  is  because  the  wood  is  hard  like  marble  \ 
Bnippy.     It  certainly  has  no  reference  to  the  grain  of  the  timber. 

Noteliga  longifolia^  Vent. — On  the  very  summit  of  the  Eound  Mount 
rhe  locality  is  worthy  of  note.     Eound  also  in  the  brushes  near  the  coasi 

APOCTlSrE^. 

TabemcBmontana  orientalis,  R.  Br.,  var.  anguitUepala,  Benth. — Grlenfei 
Forest  Eeserve. — Small  tree ;  habit  of  Hymenosporum  flavum  ;  flowers  w] 
and  deliciously  scented.     Found  also  on  the  Bellinger  Eiver,  near  the  Hei 

ASCLEPIADE^. 

Soya  australis,  R.  Br. — ^With  exceptionally  long  petioles  and  large  leai 
pale  green  on  the  under  side.     Bellinger  Eiver,  near  the  ocean, 

LOaANIACE^. 
Mitrasacme  polymorplia^  B.  Br. — Bellinger  Biver. 

GENTIANE^. 
ErythrcBa  augtralU,  R  Br. — Throughout  the  journey. 

BORAGINEiE. 

Myosotis  australis,  E.  Br. — Bald  Hills  to  Guy  Eawkes. 
CynogloMsum  australe,  E.  Br. — Bald  Hills  to  Guy  Pawkes. 

CONTOLVULACEJE. 
Convolvulus  eruhescetiBf  Sims, — Plains  of  the  Dorrigo. 

SOLAJSTEJE. 

In  the  Bellinger,  on  the  Dorrigo  Mountain,  and  in  the  Dorrigo  and  G1 
fernie  Forest  Eeserves,  Solanums  grow  in  the  greatest  profusion.  T 
seem  to  spring  up  everywhere  where  the  indigenous  vegetation  has  b 
disturbed  or  cleared.  In  the  Dorrigo  itself,  where  clearings  have  b 
made,  the  ground,  if  neglected,  is  overran  with  arboreal  Solanumt^  preseni 
the  appearance  of  peach  orchards  at  a  little  distance.  Solanums  cannot 
many  instances,  be  satisfactorily  determined  in  the  absence  of  fruits,  i 
collectors,  in  such  rich  districts  for  this  genus,  should  immerse  the  fruiti 
preservative  liquids  as  they  proceed,  carefully  noting  the  colours 
the  fruits  at  the  time.  Unfortunately  some  of  my  fruits  were  destroyec 
iaransit  vid,  the  Bellinger.  I  believe  the  district  will  reward  the  botiu 
with  material  of  imperfectly  described  species,  and  it  is  exceedingly  unlili 
that  there  are  no  new  species  remaining  to  be  discovered  in  the  pb 
indicated. 

Solanum  vescum,  F.  v.  M. — Dorrigo  Forest  Eeserve. — Not  rare. 

Solanum  aviculare,  Forst. — Dorrigo  Mountain,  Dorrigo,  and  Glenfei 
Forest  Eeserves. — Growing  to  the  size  of  a  small  tree,  and  overrunn 
3edar-clearings,  giving  them  the  appearance,  at  a  little  distance,  of  pe 
[)rchards. 

Solanum  stelliyerum,  Sm. — Dorrigo  Mountain,  Dorrigo  and  Glenfei 
Forest  Eeserves. 

Solanum  sporodotrichum^  F.  v.  M. — Dorrigo  Forest  Eeserve. — Not  n 
The  fruit  of  this  species  was  hitherto  unknown,  and  although  my  specioK 
ure  hardly  ripe,  it  may  be  mentioned  that  they  are  dark  purple,  ovoid,  i 
mly  f  of  an  inch  in  greatest  length. 
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Solatium  denseoesHtum,  E.  y.  M. — Glenfernie  Eorest  Beserve. 

Solanwn  semiarmatum^  F.  v.  M. — Dorrigo  MountAm,  Dorrigo  and  ( 
femie  Forest  KeserveB. 

Solanum  campanulatum^  E.  Br. — Dorrigo  Mountain,  Dorrigo  and  ( 
fernie  Forest  Eeeerres. 

Solanum  cinereum^  E.  Br. — G-lenf emie  Forest  EeeerTe. — ^Not  previ( 
recorded  from  nearer  than  the  Q-wydir  Eiver. 

Solanum  ellipticum,  E.  Br.— Bellinger  Eiver. — This  plant  seems  t 
more  frequently  met  with  in  "  interior  "  localities. 

Nicandra  physaloideSf  Gsertn. — On  the  sides  of  the  Dorrigo  Mountai 
newly -exposed  earth,  forming  the  slopes  below  the  G-OTemment  road 
South  American  plant. 

Fhysalis  peruviana^  Linn.  "  Cape  Gooseberry." — Particularly  abur 
on  the  Bellinger,  where  it  has  thoroughly  established  itself  in  the  rich  I 
lands. 

LuboUia  myoporoides,  E.  Br.  A  "  Corkwood." — Small  trees  or  tall  sh 
chiefly  at  the  edges  of  the  brush  land.  Little  Plains,  and  other  places  ii 
Dorrigo.     Not  rare. 

SCEOPHtlLABINE^. 

Oratiola  peruviana^  Linn. — The  Bellinger,  Dorrigo,  and  yarious  pla( 
New  England. 

Veronica  Derwentia^  Andr. — Bald  Hills  to  Guy  Fawkes  and  the  E 
Mountain  (on  the  very  summit),  chiefly  in  rocky  country,  near  w 
ooorses ;  Tory  abundant,  yet  it  would  not  appear  to  have  been  previ 
recorded  from  New  England. 

JEupkrasia  collina,  E.  Br.  (Syn,  U,  Brownii^  F.  v.  M.) — ^In  swampy 
about  Guy  Fawkes,  and  nearly  at  the  top  of  the  Bound  Mountain. 

Euphrasia  seabrm^  E.  Br. — Bald  Hills  to  Guy  Fawkes.  Very  abui 
in  grass-land  near  the  Guy  Fawkes  Falls. 

ACANTHACE-^. 

Buellia  australis^  E.  Br. — Bellinger  Eiver. 

Uranthemum  variabile,  E.  Br. — Bellinger  Eiver. — Common.  Sine 
return  to  Sydney,  Mr.  W.  A.  B.  Greaves  has  shown  me  this  plant  1 
cultivation  as  an  edging,  like  Lobelia^  and  very  pretty  it  looks. 

BIGN0NIACEJ2. 
Teeama  australU^  E.  Br. — Bellinger  and  Dorrigo. 

Volume  V. 
MTOPOEINE^. 
Myoporum  acuminatumy  E.  Br. — ^Bellinger  Eiver. 

VEEBENACE^. 
LofiUmna  Camara,  Linn. — This  pest  is  very  abundant  on  the  Bellinge: 
particularly  so  about  Femmount.  The  main  roads  from  Bellinger  t 
Heads,  on  both  sides  of  the  river,  and  also  the  adjoining  lands,  are  co 
with  it.  It  is  chiefly  spread  through  the  agency  of  birds,  who  eat  the  f 
Fortunately  it  may  be  readily  rooted  up,  and  farmers  and  others  woi 
well  to  wage  incessant  war  against  it.  It  should  not  be  tolerated,  not 
to  cover  unsightly  objects,  as  we  have  no  lack  of  plants  suitable  foi 
purposes,  and  which  are  not  likely  to  injure  one's  own  or  one's  neighl 
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Verbena  officinalis,  Linn. — Skirts  of  G-lenfemie  Forest  Beserve. 

Clerodendron  tomentosum,  R.  Br. — Bellinger  Riyer. 

Gmelina  Leichhardtii,  F.  v.  M.  "  White  Beech." — Apparently  there  are 
perhaps  only  half-a-dozen  trees  of  this  valuable  timber  tree  in  the  Dorrigo. 
This  is  important,  as  I  was  under  the  impression  (and  I  know  a  number  of 
other  people  were),  that  the  reserve  contained  a  good  deal  of  this  beech.  It 
is  very  scarce  throughout  the  Bellinger  district. 

LABIATE. 

Plectanthrus  parvijlorus,  "Willd. — Grlenfemie  Forest  Beserve. 

Mentha  gracilis,  R.  Br.  (?) — Bald  Hills  Station. — It  is  not  easy  to 
distiuguish  between  some  forms  of  M.  gracilis  and  M.  satureioides.  If  I 
were  to  consider  the  localities  for  the  latter  species  as  given  in  the  Flora,  I 
find  that  Beckler  and  Clarendon  Stuart  collected  it  in  New  England,  while 
M.  gracilis  is  usually  found  in  the  south-east  of  this  Colony,  but  I  cannot  at 
all  call  the  calyx  of  my  plant  "  always  densely  villous  inside  with  white 
hairs,  readily  distinguishing  this  species  (AT.  satureoides)  from  all  otherB.*" 
On  the  contrary,  the  calyx  of  my  plant  is  "  not  very  hairy  inside,**  and 
inasmuch  as  I  cannot  find  any  other  character  (not  even  the  shape  of  the 
calyx-teeth)  to  distinguish  my  plant  from  M.  gracilis^  I  cannot  put  it  under 
M,  satureioides,  philosophically  and  broadly  as  I  am  always  willing  to  read 
plant  descriptions.  I  cannot  help  expressing  the  opinion  that  our  Australian 
Menthas  want  revising. 

Prunella  vulgaris,  Linn. — Plains  of  the  Dorrigo. — I  collected  a  specimen, 
with  yellowish  flowers,  which  is,  as  far  as  I  am  aware,  a  very  unusual  circum- 
stance. 

Prostanthera  lasianthos,  Labill. — Very  abundant  on  the  banks  of  the  Beils- 
down  and  other  creeks,  Dorrigo  Forest  Beserve. — It  was  with  the  greatest 
difficulty  that  I  could  detect  any  trace  of  serration  on  the  leaves ;  an  odd 
leaf,  here  and  there,  shows  a  little  of  it.  In  fact,  this  form  might  with 
reason  be  called  integrifolia. 

Prostantheria  phylicifolia,  F.  v.  M. — Guy  Fawkes  to  Bound  Mountain.— 
Becorded  already  from  '^  New  England,'*  though  probably  not  from  such  an 
elevated  locality  as  the  Bound  Mountain. 

Westringia  glabra,  B.  Br. — Q-uy  Fawkes  to  "Wollomombi. 

Ajuga  australis,  B.  Br. — Guy  Fawkes  and  Bound  Mountain. 

CHENOPODIACE^. 
Ithagodiahastaia,'R.  Br. — About  Bostobrick  ;  also  Dorrigo  Forest  EeserTC. 

POLYGONACE^. 

Polygonum  subsessile,  B.  Br.  *'  Smart  grass,"  a  name  it  shares  with  P. 
lapathifolium, — Tyringham  to  near  Guy  Fawkes. — Spreading  every  year. 

Polygonum  lapathijolium,  Linn. — Bellinger,  Dorrigo,  and  throughout  New 
England. — I  am  assured  by  local  residents  that  this  pkuit  is  spreading. 

MONIMIACE^. 

Doryphora  Sassafras,  Endl. — "  Sassafras  "  (sometimes  also  called  *'  Telloir 
Wood  ") — Bellinger  Biver,  and  Dorrigo  Forest  Beserve. 

Daphnandra  micrantha,  Benth.  "  Sassafras"  or  "  Yellow  Wood."— Yellow- 
wood  is  hard  to  eradicate,  as  it  springs  up  again  from  fragments  of  root, 
which  may  be  left  in  the  soil.  Banks  of  Bellinger  Biver,  Dorrigo,  and  Glen- 
f  emie  Forest  Beserves.    Abundant. 
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Kihara  maerophylla,  Benth.  (Mollinedia  macrophylla^  Tul.) — Bostobrick.- 
Quite  a  small  tree,  and  not  common. 

Eedyearya  angustifolia,  A.  Cunn. — On  the  skirts  of  the  brush,  Dorrig 
Poreat  Eeserre. — Not  common. 

Fiptoealyx  Moarei,  Oliv. — This  imperfectly  known  plant  was  not  coUecte 
bj  me  on  the  trip,  although  it  extenas  up  to  a  few  miles  from  my  route, 
however,  obtained  it  from  a  correspondent  whose  acquaintance  I  made  o 
this  trip.  Endeavours  have  been  made  to  introduce  its  leaves  in  Europe  fc 
brewing.  A  number  of  interesting  particulars  connected  with  this  plai 
have  been  recounted  by  me  in  the  Agricultural  Gazette  for  August,  to  whic 
I  beg  to  refer  my  readers. 

LAURIlSrE^. 

Cryptoearya  ohovata^.  Br. — Glenfernie  Forest  Beserve. — ^Apparently  n( 
common. 

Cryptoearya  glaucescens^  E.Rr.,  var.  reticulata^  Meissn. — Glenfernie  Forej 
Eeserve. 

Cryptoearya  Meissneri,  P.  v.  M. — Dorrigo  Forest  Eeserve. — Commoi 
Found  principally  in  damp  ground  sloping  to  creeks.  Perhaps  the  con 
monest  small  tree  on  the  Dorrigo.    It  seemed  to  be  everywhere. 

Endiandra  Muelleri,  Meissn. — Glenfernie  Forest  Beserve.— The  nearei 
locality  already  recorded  is  a  doubtful  specimen  from  the  Bellinger  Bive 
(B.Fl.  v,  302). 

Litsaa  dealbata,  Nees. — On  the  skirts  of  the  brush,  Dorrigo  Forei 
Eeserve. — Bather  common  in  places. 

Catsytha  pubescens,  B.  Br. — Dorrigo  Forest  Beserve. 

PBOTEACEJE. 

Fetrophila  sessilisy  Sieb. — Guy  Fawkes  and  Bound  Mountain. — Becordc 
already  from  *'  New  England,"  but  this  definite  sub- Alpine  locality  is  wortli 
of  note. 

Fersoonia  media,  B.  Br. — With  rather  small  leaves.  Guy  Fawkes  to  Boue 
Mountain.  Closely  allied,  undoubtedly,  to  P.  lanceolata,  but  my  plant  cai 
tiously  separated  from  it  by  the  ferruginous  pubescent  young  branches,  tl 
almost  elliptical  young  leaves,  which  are  sometimes  oblique  and  slightly  f  alcat 
the  pedicels  larger  than  those  of  P.  lanceolata.  The  ovary  is  not  perfect 
glabrous,  but  the  hairs  are  almost  disappearing.  The  very  elevated  Ne 
England  locality  for  this  species  is  interesting;  it  has  previously  bee 
recorded  from  the  Hastings  and  Clarence  by  Beckler. 

Fersoonia  comiflora,  A.  Cunn. — Tyringham,  right  through  New  Englai 
to  Guy  Fawkes  and  Bound  Mountain  (on  the  very  summit),  and  lower  Sow 
on  the  other  side  at  least  as  far  as  Wollomombi. 

Fersooniaprostrata,  B.  Br.  Guy  Fawkes  and  Bound  Mountain. — Formiii 
prostrate  masses  of  pale  green  vegetation. 

Persoonia  lucida,  B.  Br.,  var.  lati folia,  Benth. — ^The  most  widely -diffuse 
Fersoonia  collected  by  me.  Found  in  the  Dorrigo  Forest  Beserve,  (i 
Spickett's  Camp  there  is  a  tree  2  feet  in  diameter !),  at  Bostobrick,  Tyriuj 
ham,  right  onward  through  Bald  Hills  and  Guy  Fawkes  to  Wollomombi. 
have  not  both  fruits  and  flowers  of  all  the  specimens ;  this  has  caused  me  ' 
give  the  specimens  the  most  searching  examination,  witli  the  result  indicate 

Macadamia  Tounqiana,  F.  v.M.  (syn.  HeliciaToungiana,  F.  v.  M.) — Dorrij 
Forest  Beserve. — Very  abundant,  particularly  towards  the  head  of  Beil 
down  Creek.  It  forms,  in  parts  of^  the  reserve,  a  large  proportion  of  tl 
Bhrubby  undergrowth,  sometimes  to  the  exclusion  of  almost  every  other  ta 
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shrub.  Its  white  flowers  exhale  a  delicious  perfume.  Nearest  pre?iou 
recorded  locality,  Clarence  EiTer. 

Maeadamia  temzfoliay  P.  v.  M. — The  "  Queensland  Nut "  does  not  extem 
far  south  as  the  Dorrigo. 

Orites  exceUa,  K.  Br.  A  "  Silky  Oak."— Height,  60  to  100  feet.  Diame 
1  to  3  feet.  Perhaps  the  commonest  large  tree  in  the  whole  of  the  rese 
Almost  the  whole  of  my  specimens  have  undivided  leaves.  A  few  are  1 
and  there  toothed.  In  the  Flora  Auttraliensig  the  length  of  the  leave 
given  at  from  4  to  6  inches,  but  the  average  of  my  specimens  is  a 
smaller,  being  under  4  inches.  I  have  also  the  Ymetj  fitsifoliay  F.  v 
{Fragm.  v.  153),  with  trifld  or  pinnatifid  leaves.  I  got  it  in  that  part  of 
Dorrigo  Forest  Reserve  between  Boggy  Creek  and  the  Little  Murray  Ki 
but  it  is  by  no  means  rare,  and  is  probably  diffused  throughout  the  dist 
I  can  best  describe  the  timber  of  Oritcs  excelsa  by  saying  that  at  presei 
do  not  know  in  what  respect  it  differs  from  that  of  Ghrevillea  rohusta^ 
true  "  Silky  Oak."  As  that  valuable  timber  is  now  comparatively  scare 
believe  that  Orites  excelsa  will  prove  in  every  respect  an  efficient  substi 
for  it,  and  the  quantity  of  mature  timber  available  in  the  Dorrigo  at 
present  time  will  probably  be  sufficient  for  the  Colony's  needs  for  n 
years  to  come,  without  making  any  allowance  for  the  natural  reproduc 
of  the  plant. 

JEEakea  eriantha,  R.  Br.,  (small-leaved  form). — From  the  banks  of  Bli 
River  at  Tyringham,  right  on  nearly  to' Guy  Fawkes,  in  swampy  situation 
None  of  my  specimens  .have  leaves  as  much  as  3  inches  long.  The  lar 
would  be  2i  inches,  and  the  average  much  less.  They  are  also  narrc 
than  I  have  seen  them  from  anj  other  locality.  The  leayes  are  thick 
very  rigid,  being  quite  pugiomform.  The  midrib,  perhaps,  also  can  ha 
be  called  scarcely  prominent. 

Hakea  microcarpay  R.  Br. — Bald  Hills,  thence  to  Q-uy  Fawkes  and  "W< 
mombi. — The  specimens  from  the  latter  localities  have  leaves  thicker 
more  rigid  than  those  from  the  former  localities. 

Hakea  dactyloides,  Cav. — Guy  Fawkes  and  Round  Mountain  (on  the  ' 
summit). — A  very  narrow-leaved  form,  apparency  similar  to  those  refe 
to  by  Bentham  as  having  been  collected  Dy  C.  Stuart. 

Lomatia  ilicifolia^  R.  Br.,  and  X.  Fraseri,  R.  Br. — In  the  Flora  j 
iraliensis  (v,  536)  these  two  species  are  combined  by  Bentham  under 
name  of  L.  ilicifolia,  although  he  evidently  had  widely  diverse  forms  be 
him. 

1.  L,  ilicifolia, — The  southern  forms  of  the  species,  with  their  marki 
reticulate  venation,  almost  glabrous  leayes,  except  the  ferruginous  pubesc< 
along  the  underside  of  the  midrib,  and  a  mere  sprinkling  of  hairs  over 
leaf,  and  their  long-stalked  terminal  inflorescence,  seem  sufficiently  diflei 
from  a  typical  specimen  of  Z.  Fraaeri. 

2.  i.  JPraseri, — I  have  X.  Fraseri  from  various  localities  between  B< 
down  Creek  (Dorrigo  Forest  Reserve)  up  to  the  Guy  Fawkes  and  the  Ro 
Mountain  (over  5,000  feet),  in  the  Snowy  Range,  New  England,  makii 
range  of  over  2,000  feet  in  this  particular  direction.  Plants  of  this  disl 
are,  as  Bentham  points  out,  generally  more  ferruginous-pubescent  than 
southern  ones. 

3.  I  also  collected  at  Beilsdown  Creek  specimens  intermediate  in  chara 
between  the  typical  L.  ilicifolia  and  Z.  Fraseri.  For  instance,  the  lei 
are  more  narrow  lanceolate,  approaching  the  usual  shape  of  those  of 
southern  forms  of  Z.  ilicifolia ;  more  pungently  serrate  than  Z.  JV«( 
have  hardly  any  of  the  silky  vestiture  of  the  latter  species,  except  on 
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jomig  shoots ;  the  infloTescence  is,  howenrer,  as  pubescent  as  tliat  of 
Braseri  usually  is.  Laying  them  all  out  on  a  table  for  comparison,  1 1 
no  hesitation  in  looking  upon  this  plant  as  partaking  of  the  character 
both  L.  ilieifolia  and  L,  Frcueri  as  usually  defined,  and  I  have  had  so  m 
difSculty  in  assigning  it  to  either,  that  I  feel  sure  that  specimens  sucli 
these  helped  Benthaia  to  decide  that  X.  ilieifolia  and  L.  Frateri  are 
extreme  lorms  of  the  same  species.  At  the  same  time  I  follow  MueJ 
who  revives  Bobert  Brown's  L,  Fraseri,  and  put  my  specimen  as  a  var 
of  that  species,  principally  on  account  of  its  axillary  and  hirsute  ini 
eicence. 

Lomatia  Fraseri,  E.  Br.,  yar.  pinnatipariifa,  F.  v.  M. — Bald  Hills  to  ( 
Pawkes,  and  thenceforward  to  the  Round  Mountain. — ^A  beautiful  foli 
plant,  well  worthy  of  cultivation  in  the  colder  parts  of  the  Colony, 
plants  from  the  Bound  Mountain  and  Guy  Fawkes    have    leaves 
pnnatisect  than  those  from  the  less  elevated  JBald  Hills.     Collected  at 
&uy  Fawkes  Riyer  by  Beckler  {Fraffm,  v,  163). 

Lomatia  silaifolia,  B.  Br. — G-uy  Fawkes  and  Bound  Mountain  (on 
very  summit). — ^This  form  cannot  be  distinguished  from  specimens  from 
summits  of  the  Blue  Mountains  (Mount  Victoria,  for  instance).  The  I 
Jackson  forms  are  perfectly  slabrous ;  the  Bound  Mountain  and  the  I 
Mountain  forms  are  slightly  hoary  underneath  the  leayee,  while  the  Began 
acre  larger. 

8tenocarpu9  9alignu9^  B.  Br.,  "Beefwood." — Occurs  in  the  Dor 
sparingly, 

JBanksia  coUina,  B.  Br. — Guy  Fawkes  and  Bound  Mountain. — I  only  f  o 
this  species  in  this  one  limited  district.  It  ascended  as  far  as  the  yery 
of  the  Bound  Mountain. 

Banksia  integrifolia,  Linn.  f. — Up  to  3  and  even  4  feet  in  diamc 
Ezeeedingly  conuuon,  and  the  only  honeysuckle  I  could  find  in  the  Dor 
district.  It  extends  all  oyer  New  England,  and  it  was  not  until  I  got  on 
of  the  Bound  Mountain  (Guy  Fawkes)  that  I  found  a  second  honeysuc 
Tiz^  the  dwarf-growing  B.  collina. 


Volnme  VI. 

THTMELACEiE. 

Pimelea  linifolia,  Sm. — ^Yery  abundant  in  the  plains  of  the  Dorrigo,  an 
grass-land  throughout  New  England. 

Pimelea  ligustrina,  Labill,  yar.  hypericinay  Benth. — Dorrigo  Forest 
serve. — Nearest  preyiously  recorded  localities,  Hastings  and  Clarence  Biv 

Pimelea  paucijlora,  B.   Br. — Dorrigo  Mountain,   Perrett's  Pinch, 
Glenfemie  Forest  Beserve. — A  very  slender,  yet  erect  growing,  and  hn 
shrub  about  6  feet  high.     Flowers  small  and  yellow,  but  not  showy. 

Pimelea  curviflora,  B.  Br.,  and  yar.  sericea,  Benth. — Bald  Hills  Static; 
Guy  Fawkes. 

Wikttramia  indicaj  CJl,  Mey. — Bellinger  Biver. 

EUPHOBBIACE^. 

Poranthera  mierophyllay  Brongn. — Plains   of  the  Dorrigo,  right  on 
Gny  Fawkes  and  tne  Bound  Mountain,  on  the  yery  summit  of  which 
found. 
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FhylJanthm  thymoides^  Sieb. — ^Dorrigo  to  Tyrmgham. 

Oroton  insular  is,  Baill. — Bellinger  Eiver. 

Croton  verreatixii,  Baill. — Banks  of  a  creek  near  Bollingen. — Some  speci- 
mens  in  bud  from  the  Dorrigo  Eorest  Beserve,  I  also  tentatively  refer  to 
tliis  species. 

Baloahia  lucida,  Endl.  "  Brush  Bloodwood." — Occurs  to  a  limited  extent 
on  the  "Bellinger. 

Garumhium  {Omalanthus)  populifolium,  Beinw. — Bellinger  Eiver.— With 
reference  to  the  note  in  the  Flora  Australiensis,  I  hardly  think  the  reddish  tint 
of  the  young  shoots  is  as  noticeable  as  that  of  some  of  the  leaves.  Usuallj 
two  or  three  leaves  (but  often  one,  and  neyer  less  than  one),  are  of  a  bright 
red  colour,  and  show  a  striking  contrast  to  the  remaining  green  foliage. 

TJETICE^. 

Trema  aspera,  Blume. — Bellinger,  Dorrigo  Mountain,  and  Dorrigo  Forest 
Eeserve. 

Aphananthe  philippinensiSy  Planch.  "  Elm." — ^Dorrigo  Forest  Eeserve.— 
Apparently  uncommon. 

Ficus  ruhiginosa,  Desf .  (?)  "  Strangling  or  Tyrant  Fig." — ^There  is  little  or 
no  Ficus,  except  at  one  end  of  the  reserve  towards  the  junction  of  Beilsdown 
Creek  with  the  Nymboida.  This  well-known  tree  is  also  found  on  the 
Bellinger.  It  has  a  small  green  fruit,  the  size  of  a  cherry.  The  above  is 
from  notes  only,  for  I  have  lost  my  specimens. 

Ficus  aspera,  Forst.    **  Sand-paper  Fig." 

Ficus  Bellingeri,  C.  Moore,  often  mistaken  for  the  true  "  Moreton  Bay 
Fig*'  (^F,  macrophylla). — Both  these  figs  are  found  on  the  Bellinger. 

Cudrania  javanensis,  Trecul.  "Cockspur  Thorn." — ^Dorrigo  and  Glen- 
femie  Forest  Eeserves  ;  also  through  the  brushes  on  the  Bellinger  and  near 
the  coast. 

Fseudomorus  Brunoniana,  Bur. — Bellinger  Eiver. 

Flatostemma  stipitatum,  "Wedd. — Moist  places  on  the  side  of  the  Dorrigo 
Mountain.  In  the  greatest  abundance,  hanging  down  under  the  waterfallfl 
on  Beilsdown,  Boggy,  and  other  creeks  in  the  Dorrigo  Forest  Eeserve. 

Laportea  gigas,  Wedd.,  and  L,  photiniphylla,  Wedd. — ^The  large  and 
small  leaved  nettle  trees.  Bellinger  Eiver  and  Dorrigo  Forest  Eeserve. — ^Mr. 
Mecham  informed  me  that  he  put  the  tape  round  one  of  these  nettle  trees 
on  the  Dorrigo.  At  a  height  of  6  feet  from  the  ground  the  girth  was  59 
feet.    As  a  general  rule  cedar  was  to  be  found  where  this  tree  grew. 

CASUAEINBiE. 

Casuarina  glauca,  Sieb.  "  Swamp  Oak." — A  good  deal  of  this  oak  on  the 
Bellinger. 

Casuarina  suherosa,  Otto  et  Dietr. — ^This  is  the  common  oak,  extending 
from  the  coast,  in  the  plains  of  the  Dorrigo,  and  throughout  New  England. 
Found  on  the  very  summit  of  the  Eound  Mountain.  It  is,  in  the  districts 
stated,  universally  known  as  "  Forest  Oak."  I  found  a  few  trees  of  the  forest 
oak  (C.  torulosa)  of  the  Sydney  district  on  the  Bellinger  Eiver,  and  up  the 
Dorrigo  Mountain,  but  I  failed  to  notice  it  on  the  Dorrigo  or  in  New 
England.     Both  species  are  used  locally  for  shingles. 

C  suherosa  and  Frenela  rhomhoidea  are  very  numerously  dotted  over  the 
grass-land  of  the  so-called  "  plains  "  of  the  Dorrigo. 
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PIPEEACEiE. 
JPeperomia  reflexa,  A.  Dietr. — Dorrigo  Forest  Eeserve. 

CUPULIFEBJE. 

Foffus  Mooreiy  F.  v.  M. — "True  or  Negro-head  Beech"  of  New  South  "Wales, 
the  latter  name  being  given  owing  to  the  rich  dark  colour  of  the  foliage. 
Sometimes  called  "  Mountain  Beech."  It  was  found  by  Mr.  Carron  and 
Mr.  W.  A.  B.  GrreaTes  in  1865,  and  Mr.  Charles  Moore,  desirins:  to  com- 
memorate Mr.  Carron  in  regard  to  it,  called  it  Fagui  Carroni,  Baron  von 
Mueller,  however,  described  it  under  the  name  of  JFl  Moorei,  Ascending 
the  Dorrigo  Mountain  from  the  Bellinger,  the  first  Fagus  trees  to  be  seen 
are  on  the  banks  of  Rocky  Creek.  They  are  here  of  a  height  of  100 
feet,  and  a  diameter  of  2  or  3  feet  and  more.  When  we  are  thoroughly  in 
the  Dorrigo,  commencing  at  Beilsdown  Creek,  the  Fagus  is  in  the  greatest 
luxuriance.  It  is  found  following  the  course  of  all  the  creeks,  often  it 
skirts  the  edge  of  the  brush,  but  it  is  also  found  a  considerable  distance  in 
the  forest.  It  would  be  difficult  to  estimate  the  number  of  Fagus  trees  in 
the  Dorrigo,  but  it  must  be  enormous.  From  the  Dorrigo  it  extends  westerly 
and  south-westerly  as  far  as  Bald  Hills  Station,  at  the  back  of  G-uy  Fawkes, 
where  it  is  present  in  large  quantity  in  the  gullies.  This,  I  believe,  is  its 
most  western  locality,  passing  south  to  the  county  boundary  of  counties 
Dudley  and  Clark,  and  the  western  slopes  of  Mount  Kippara,  in  the  Macleay 
district.  I  am  informed  that  it  is  also  found  in  the  rough  country  in  the 
north-west  of  the  county  of  Gloucester.  This  must  remain  its  most  southern 
locality,  as  far  as  our  knowledge  goes  at  present.  Its  most  northern  locality 
would  be  on  the  Tooloom  Run,  on  the  main  Clarence  Siver,  where  Mr. 
Greaves  has  recently  found  it.  It  would  appear  that  Fagu9  Moorei  rarely 
descends  much  below  3,000  feet.  It  is  worthy  of  note  that  cedar  and  Fagus 
do  not  grow  together.  The  Fagus  is  the  hardest  timber  of  the  brush,  and  it 
is  also  very  heavy.  These  two  characteristics  are  against  its  extensive  use 
in  the  sparsely-settled  localities  in  which  it  grows.  It  often  grows  in  prac- 
tically inaccessible  localities.  There  is  no  doubt  that  it  is  a  most  durable 
timber.  I  cut  into  logs  which  had  evidently  lain  by  the  side  of  creeks  for 
very  many  years,  and  they  were  damp  and  moss-grown,  but  they  were 
perfectly  sound.  I  would  look  upon  it  as  a  valuable  timber  for  culverts  and 
such  situations,  where  it  is  liable  to  wet,  and  I  trust  that  the  proper  authorities 
will  give  it  a  fair  trial.  It  is  red  when  freshly  cut,  and  dries  to  a  pinkish 
colour.  Very  many  trees  were  5  feet  and  more  in  diameter,  but  they  are 
usually  unsound  when  they  are  more  than  3  feet  in  diameter.  Large 
trees  throw  out  burrs,  from  which  depend  aerial  roots.  The  timber  of 
these  burrs  often  yields  a  beautiful  figure.  I  would  point  out  that 
the  "  myrtle  of  Tasmania "  {Fagus  Cunninghamii)  is  a  highly-esteemed 
timber.  The  bark  of  our  Fagus  is  rough  and  porous,  aijd  because  of 
the  moisture-laden  situations  in  which  it  grows,  the  bark  is  often  loaded 
with  ferns,  orchids,  mosses,  and  lichens.  No  tree  in  the  brush  surpasses  it 
in  the  quantity  of  epiphytal  vegetation  it  supports.  Many  of  the  trees  are 
bent  and  gnarled.  The  very  dark  green  foliage  is  striking,  and  the  shape 
and  habit  of  the  leaves  is  handsome.  Altogether,  it  is  one  of  the  most 
interesting  of  our  forest  trees.  As  to  the  common  name  of  Fagus  Mooreiy 
we  cannot  expect  the  namo  of  Beech  or  Colonial  Beech  to  be  exclusively 
appropriated  to  it,  for  thousands  of  people  in  New  South  Wales  and  Queens- 
land regularly  employ  those  terms  when  speaking  of  the  wood  of  Omelina 
JUichhardiii,    Beech  will,  therefore,  remain  a  name  for  Omelina  till  the  last 
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stick  of  it  is  cut  out,  so  we  liad  better  make  the  best  of  things,  and,  by  way  of 
distinction,  call  our  Fagu9  "  True  or  Negro-head  Beech." 

SANTALACEJE. 

Ghoretrum  latertflorum,  E.  Br. — Guy  Eawkes  and  Bound  Mountain*— This 
elevated  locality  is  worthy  of  note. 

Bxocarpus  stricta^  E.  Br.: — ^Dorrigo  Forest  Eeserre. 

CONIFERS. 

Frenela  rhombaidea,  Endl.  (Syn.  Oallitris  cupressiformisy  Vent.) — ^This  ia 
the  only  Frenela  I  saw  from  the  Bellinger  to  New  l^igland.  On  the  plains 
of  the  Dorrigo  it  is  abundant,  growing  singly,  or  in  small  clumps,  in  the 
grass-land,  like  specimen  trees  in  a  gentleman's  park.  The  timber  is  not 
used  for  any  purpose. 

Arauearia  Ounninqhamii,  Ait.  "  Colonial  or  Hoop  Pine." — As  one  ap- 
proaches the  top  of  the  Dorrigo  Mountain,  the  first  tree  (some  50  feet  high), 
of  this  species  is  seen.  Then  near  Bocky  Creek  the  tree  attains  a  far  lai^ 
size.  On  the  Dorrigo  the  Arauearias  seemed  mostly  to  follow  the  course  of 
the  creeks,  but  there  were  many  trees  on  the  ridges,  and  the  timber  from  these 
is  far  better  than  those  in  lower  situations.  There  must  be  a  very  laige 
quantity  of  this  timber  on  the  Dorrigo,  but  only  an  occasional  tree  w 
utilised,  owing  to  the  distance  froqi  markets.  The  Glenfemie  Forest 
Eeserre  contams  a  large  quantity  of  pine,  and  there  is  a  mill  in  the  reserre 
which  cuts  it  up  for  the  Armidale  market.  This  is  the  most  southern  locality 
at  which  it  is  commercially  worked. 

OECHIDKE. 

The  Dorrigo  Forest  Eeserre  was  described  to  me  as  so  rich  in  orchids 
that  I  was  disappointed  to  find  very  few  remaining  in  bloom  at  the  time 
of  my  visit.  From  examination  of  the  plants,  it  seemed  that  the  wealth  of 
these  plants  lay  rather  in  the  number  of  individuals  than  in  the  variety  of 
species.  At  the  same  time,  I  think  the  district  would  repay  a  careful  search 
(say)  in  the  month  of  September.  The  epiphytal  orchids  I  found  were 
chiefly  on  the  bark  of  Fa^ut  Moorei,  The  Dark  of  this  tree  is  somewhat 
corky,  and  the  tree  itself  is  always  found  in  moist  localities. 

Liparis  ealogynoides^  F.  v,  M. — On  a  corkwood  {Ackama  Muelleri)  in  a 
gully  at  the  edge  of  the  Glenfemie  Forest  Eeserve.  Previously  only 
recorded  from  the  Clarence  Eiver. 

Dendrohium  speciosum,  Sm. — ^In  the  Dorrigo  and  Glenfemie  Forest 
Eeserves  this  orchid  grows  on  trees,  and  is  known  as  the  "  Wood-lily."  In 
the  Sydney  district  it  grows  on  rocks,  and  is  hence  known  as  "  Eock-lily." 

Dendrohium  pugiomformey  A.  Cunn. — One  of  the  commonest  orchids  in 
Dorrigo,  hanging  down  in  masses  from  several  kinds  of  trees,  but  particu- 
larly Fagug, 

Dendrohium  Mortii,  F.  v.  M. — Glenfemie  Forest  Eeserve,  on  Fagus  trees.-^ 
This  orchid  has  leaves  up  to  nearly  8  inches  long,  but  the  average  length  is 
less  than  2  inches.  It  is  not  the  typical  form  of  D,  Mortii,  and  appears  to 
me  to  very  well  answer  the  description  of  that  form  of  it  which  Bentham 
called  2>.  Bovmanni  (B.  Fl.  vi,  286). 

BulhopliyUum  exiguum,  F.  v.  M. — ^Dorrigo  and  Glenfemie  Forest 
Eeserves. 

Sarcochilus  Millii,  F.  v.  M. — Bellinger  Eiver,  on  Baehhouna  mgrtifolia 

Oymhidium  suavey  E.  Br. — Bellinger  Eiver. 
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Calanthe  veratrifolia,  R.  Br. — Locally  known  as  "  November  Lily/*  I 
cause  it  flowers  in  that  month.  Very  abundant  in  the  rich  brutdi-la; 
towards  the  mouth  of  the  Bellinger. 

Oaleola  Ledgerii^  F.  v.  M. — On  a  blue  gum  (Eucalyptus  salignd)^  on  t 
banks  of  the  Bellinger,  opposite  Bellingen.     A  magnificent  plant  whi 
completely  encircled  the  butt'  of  a  tree  2  feet  6  inches  in  diameter  for  3  fe 
of  its  length,  and  which  displayed   hundreds  of  flowers.       This  was 
December.     Mr.  Fitzgerald  records  its  flowering  season  as  November. 

Gryptostylis  langifolia,  "B.  Br. — Bellinger  River. 

Microtis  porrifolia,  Spreng. — ^Dorrigo  Forest  Beserve  and  Bald  Hills. 

IRIDE^. 

Fafersonia  serieeoy  B.  Br. — On  the  very  summit  of  the  Bound  Mountaii 
Libertia  paniculata,  Spreng.     (Svn.  Sisyrinchium  paniculatum^  B.  Br.) 
Dorrigo  Forest  Beserve,  and  New  England  generally. 

AMARTLLIDEiE. 

Hypoxis  hyyrometricaj  Labill.  —  Dorrigo  and  New  England. — Ve 
abundant. 

DIOSCOEIDEJS. 

Dioscorea  transversa,  B.  Br. — Bellinger  Biver. 

Feiertnannia  eirrosa,  F.v.  M. — ^Dorrigo  and  Glenfemie  Forest  Beserves. 
Has  the  habit  of  Sustrephus  JBrownii,  or  O&itonoplesium  cymosumy  and  dim 
up  to  nearly  the  tops  of  the  tall  shrubs  at  the  very  edge  of  the  brush, 
can  hardly  be  called  rare.  Previously  only  recorded  from  Cloud's  Crec 
Clarence  Biver,  where  it  was  collected  by  Beckler.  First  described  1 
Mueller  (Fraym,  ii,  93).  Again  diffidently  described  by  Bentham  (B.  1 
vi,  462)  from  imperfect  material.  My  material,  more  abundant  than  th 
before  Mueller  or  Bentham,  enables  me  to  confirm  the  accuracy  of  t 
description  in  Fraym,  ii,  93.  I  have  no  doubt  that  the  plant  has  be 
passed  over  by  collectors  as  JEustrephus  Brownii. 


Volume  Vn. 

LTLIACE^. 

Smilax  australis,  E.  Br. — Bald  Hills  to  Guy  Fawkes  and  the  Boui 
Mountain. 

Rhipoyonum  discolor^  F.  v.  M. — Dorrigo  and  Glenfemie  Forest  Beserves.- 
This  prickly  climber  is  particularly  abundant  on  the  top  of  the  Dorri, 
Mountain,  making  locomotion  difficult. 

Lianella  lavis,  E.  Br. — Dorrigo  Forest  Beserve,  right  on  to  Guy  Fawk 
and  the  Bound  Mountain. — This  sub-alpine  locality  is  perhaps  worthy 
record. 

I>ianella  caerulea,  Sims. — ^Dorrigo  Forest  Beserve,  right  on  to  Guy  Fawk 
and  the  Bound  Mountain,  on  the  very  summit  of  which  it  was  collected. 

JEustrephus  latifoliuSf  B.  Br. — Bellinger  Biver. 

Geitanoplesium  cymosum,  A.  Cunn. — Bellinger  Biver,  also  Dorrigo  ai 
CHenfemie  Forest  Beserves. 

Kreysiyia  multiflora^  Beichb. — Dorrigo  Forest  Beserve,  at  edges  of  t' 
brash,  forming  patches  about  a  foot  high. 

Thysanotus  junceus^  B.  Br. — Bellinger  Biver,  and  throughout  Nc 
Eogland.    Collected  on  the  very  summit  of  the  Bound  Mountain. 
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Caesia  vitfata,  E.  Br. — Bald  Hills  io  Q-uy  Fawkes. 

Arthropodium  paniculatum,  E.  Br. — Tyringham  to  Bald  Hills. 

Xerotes  longifolia^  R.  Br. — Found  throaghout  the  trip.  Extends  to  the 
very  summit  of  the  Eound  Mountain. 

Xerotes  multiflora,  E.  Br.  (Syn.  X,  Brotcnei^  F.  y.  M.) — Bellinger  and 
Dorrigo. 

Xeroiet  JiliformU,  E.  Br. — Bellinger  and  Dorrigo. 

Xanthorrhoea  arbor ea^  R.  Br.  (?)  (Syn.  X,  resinosa,  Pers.) — I  did  not 
notice  a  Xanthorrhcea  until  a  place  called  (on  account  of  them)  Grass-tree 
Knob  was  reached.  This  place  is  a  pretty,  grassy  knoll,  on  the  Grafton- 
Armidale  Eoad,  a  few  miles  south  of  Tyringham.  I  notice  in  the  county 
map  a  grass-tree  **  nob,"  a  few  miles  west  of  the  one  I  mention  ;  presumably 
there  are  grass-trees  there  also.  The  grass-trees  are  in  a  group  of  about 
twenty.  A  little  further  on  I  saw  a  few  more,  but  these  were  the  only  ones 
noticed.  They  are  the  largest  grass-trees  I  have  ever  seen,  being  up  to  over 
20  feet  in  height,  with  a  trunk-diameter  of  IS  inches  and  more.  Mr. 
Forester  Mecham  assured  me  that  although  bo  had  frequently  passed  them 
during  the  past  eleven  years,  he  had  never  seen  a  flower-spike  ou  them. 
There  was  no  sign  of  a  spike  at  the  time  of  my  visit,  so  I  cannot  be  certain 
oE  the  species,  but  I  believe  it  to  be  arborea.  The  locality  is  worthy  of 
record,  as  Xanthorrhcea  has  not,  to  my  knowledge,  been  previously  recorded 
from  the  district. 

XYRIDE^. 

XfjrU  operculatay  Labill. — Guy  Fawkes  and  Bound  Mountain. — ^Eiceed- 
ingly  abundant  in  the  swamps  at  these  high  elevations. 

COMMELTNACEiE. 
JPoJlia  crtspata,  Eenth. — Dorrigo  Forest  Eeserve. — Often  called  red  cedar 
weed,  owing  to  its  frequent  occurreuce  in  red  cedar  localities, 

JUXCEiE. 

Luzula  campestris,  D  C. — Bellinger  Eiver  and  Dorrigo  Forest  Eeserve. 

Juncus  planifolius,  E.  Br. — An  unusually  narrow-leaved  form.  Sides  of 
the  Beilsdown  Creek  and  other  places  in  the  Dorrigo. 

Junctis  communis f  E.  Mey. — Very  common  in  the  Dorrigo,  and,  in  fact,  in 
'New  England  generally. 

Juncus  prismatocarpus,  E.  Br. — Dorrigo  Forest  Eeserve. 

PALM^. 

Calamus  Muellerii,  Wendl.  et  Drude.  *'  Lawyer  Palm  " — Top  of  Dorrigo 
Mountain;  also  in  Dorrigo  and  Glenfernie  Forest  Eeserves.  On  the 
Dorrij;o  it  is  plentiful  in  the  brushes  from  the  top  of  the  Dividing  Eange  to 
Beilsdown  Creek,  but  west  of  that  creek  there  is  none. — This  plant  has 
not  hitherto  been  recorded,  so  far  as  I  am  aware,  from  further  south  than 
the  Clarence  Eiver.  I  have  seen  very  good  clothes-lines  made  from  the 
stems  by  the  settlers. 

Kentia  monostachi/a,  F.  v.  M.  "  Walking-stick  Palm." — In  various  sizes, 
5  to  10  feet  high,  along  watercourses  and  creeks  in  the  mountain  brush 
forests,  both  Dorrigo  and  Glenfernie.  Particularly  abund:vnt  near  Rocky 
Creek,  at  the  top  of  the  Dorrigo  Mountain.  Found  also  in  most  of  the 
scrubs  on  the  coast  and  on  the  Orara.  Mr.  Mecham  informs  me  that  on 
Pine  Creek,  between  Baleigh  and  Coff's  Harbour  some  of  the  brushes  are  a 
mass  of  these  palms ;  they  grow  there  to  a  height  of  20  feet. 
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Fti/chosperma  Cunninghamii^  Wendl.,  "  Bangalow  Palm." — Gpowb  in  most 
of  the  brushes  near  the  coast.  Very  plentiful  on  Spickett's  Creek,  between 
Bellingen  and  Bowrayille,  where  ic  grows  to  a  great  height ;  also  plentiful 
between  CofiTs  Harbour  and  Ealeigh. 

AEOIDEJE. 

Coloeasia  macrorrhiza^  Schott.  "  Cunjevoi." — Plentiful  on  the  Bellinger. 

Qymnostachys  anceps,  E.  Br. — ^Dorrigo  and  Glenfemie  Forest  Eeserves. 

Fothoa  Zoureirij  Hook  et  Am. — ^Dorrigo  and  Glenfemie  Porest  Eeserves, 

forming   leafj    girdles    on  the  brush  trees.     Very  abundant    and  very 

ornamental. 

EEIOCATJLEJE. 
Erioeaulon  Smithtiy  E.  Br. — Tyringham  to  Bald  Hills. 

EESTIACEiE. 

Sestio  gracilU,  E.  Br. — Guy  Fawkes  and  the  Eound  Mountain. — In 
swampy  land,  nearly  on  the  top  of  the  Eound  Mountain,  this  plant  was 
found  m  enormous  quantities,  the  reddish-brown  male  inflorescence  being  of  a 
very  ornamental  character. 

CYPEEACE^. 

Cypenis  tetraphyllus^  E.  Br. — ^Dorrigo  Forest  Eeserve. 

Cifperus  Gunnii'^BLOok,  f . — Guy  Fawkes  to "WoUomombi. 

Sinrpus  polystachyus^  F.  v.  M. — In  crevices  of  the  rocky  bed  of  Beilsdown 
Creek,  in  patches  of  damp  earth. — Nearest  previously  recorded  localities, 
Clarence  Eiver  and  Mount  Mitchell.    A  handsome  species. 

Scirpus  riparius,  Spreng. — Edges  of  Beilsdown  Creek,  Dorrigo  Forest 
Eeserve. — Not  previously  recorded  north  of  Port  Jackson. 

Scirpug  inundatus,  Spreng. — Dorrigo  Forest  Eeserve. 

Scirpus  mticronatm,  Linn. — Creek  within  the  township  of  Bellingen. 

Schosnus  Brovonii,  Hook,  f . — Dorrigo  Forest  Eeserve  and  New  England.— 
Very  abundant. 

Mesomdana  demta^  Benth.  (Syn.  CarpTia  deusta,  E.  Br.) — Dorrigo  Forest 
Beserve. 

Qahnia  aspera^  Spreng. — Dorrigo  and  Glenfemie  Forest  Eeserves. 

Carex  inversa,  E.  Br. — Dorrigo  Forest  Beserve. 

Cares  decUnata,  Boott. — Dorrigo  Mountain. — The  locality  appears  worthy 
of  note  for  this  species. 

Oarex  contracta^  F.  v.  M. — On  the  banks  of  Blick's  Eiver,  near  Tyringham. — 
Previously  only  recorded  from  Tenterfield  and  Timbarra  (also  in  the  Tenter- 
field  district). 

Cares  pseudo-cyperus,  Linn. — ^Banks  of  Blick's  Eiver,  near  Tyringham. 

GEAMINEiE. 

I^aspalum  scrohiculatum,  Linn. — Bellinger  Eiver. 

Fanicum  leucophosum,  H.  B.  et  K. — Tyringham  to  Bald  Hillsu 

J?antcum  ^racile,  E.  Br. — Dorrigo  Mountain. 

Fanicwnt  marginatum,  E.  Br. — Dorrigo  Forest  Eeserve. 

Oplismenu^  compositusy  Beauv. — Bellingep  Eiver  and  Dorrigo  Forest 
Beserve. 

Pennisetum  compresium,  E.  Br. — In  patches,  or  large  tufts,  from  Bald 
Hills,  through  Guy  Fawkes  to  WoUomombi. — A  very  tough  grass,  but 
always  showing  signs  of  having  been  eaten  by  stock  when  young. 

Lappago  racemosa^  Willd.  (Syn,  Tragus  racemosum,  Desf.) — Bald  Hills, 
but  not  much  of  it  seen. 
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JECemartkria  eompretsa,  R.  Br. — ^Foot  of  Dorrigo  Monntain. 

Andropogon  sericeus^  E.  Br. — ^Dorrigo  Forest  Keserre. 

Andropogon  re/ractu9fB,.  Br. — Dorrigo  Mountains. 

Imperata  arundinacea^  Cyr,  "  Bladj-grass." — Dorrigo  Mountain,  PoMit 
Beserve  and  throughout  New  England. 

OhryBopogon  paviflorus,  Benth. — Dorrigo  Forest  Beserye. 

Sorghum  plwnosumy^eKMy, — In  the  "plains'*  of  the  Dorrigo. — ^At  the  time 
of  my  visit  this  and  kangaroo  grass  were  flowering  in  the  greatest 
profusion,  and  were  the  two  most  conspicuous  grasses  seen.  There  seem  to 
be  differences  of  opinion  in  regard  to  the  value  of  this  grass.  It  is  abnndint 
nearly  as  far  as  Guy  Fawkes,  and  a  squatter  told  me  his  stock  usually  left  it 
to  the  last. 

Anthistiria  ciliaia^  Linn.  "  Kangaroo  Grass." — ^Yery  abundant  in  the  plains 
of  the  Dorrigo. 

Microlmna  stipoideSy  B.  Br.  (Syn.  Ehrharta  siipoides,  Labill.) — ^Dorrigo 
Forest  Beserve  and  Bald  Hills. 

Dichelachne  tciurea,  Hook,  f . — ^Dorrigo  Mountain  to  Bald  Hills. 

Agrostis  scahra,  Willd,  var.  elatwr^  Benth. — Bald  Hills  to  Guy  Fawkei. 

Agroitis  hreviglumUy  F.  v.  M.  (Syn.  Deyeuxia  (?)  hreviglumis,  Benth.)— On 
the  banks  of  Beilsdown  Creek,  Dorrigo  Forest  Beserve,  with  Sdrpus,  ^ 
Previously  recorded  locality,  "  New  England"  (C.  Stuart). 

Deyeuxia  Ibrsteri,  Kuntb. — Dorrigo  Forest  Beserve,  right  onward  to  Guy 
Fawkes  and  the  Bound  Mountain. — Verv  abundant. 

Degeuaia  Billardieri,  Kunth. — Guy  Ifawkes  and  the  Bound  Mountaio.— 
Erect  and  slightly  scabrous.    The  locality  given  appears  to  be  new. 

Deyeuaia  quadriteta,  Benth. — Bald  Hills. 

Danthonia  pallida,  B.  Br.— Bald  Hills. 

Danthonia  longifolia,  B.  Br. — Bald  Hills. 

JScJunopogon  ovatus,  Beauv. — Dorrigo  Forest  Beserve  to  Bald  Hills. 

Ohloris  irwwata,  B.  Br. — ^Dorrigo  Forest  Beserve  to  Bald  Hills. 

JSporobolus  indicus,  B.  Br. — Bald  Hills. 

Jisachne  australis^  B.  Br, — Dorrigo  Forest  Beserve. 

Eragroftis  Broumii,  Nees, — ^Tyringham  to  Bald  Hills. 

Poa  caspitoiay  Forst. — Dorrigo  Mountain,  right  through  Dorri^  Forest 
Beserve,  through  New  England  to  Guy  Fawkes  and  the  Bound  Mountain 
(on  the  very  summit). — Two  or  three  forms  collected. 

Agropyrum  seabrum,  Beauv. — ^Tyringham  to  Bald  Hills,  by  the  roadside. 

FILICBS. 

Zygodium  seandens,  Swartz.  "  Climbing  Maiden-hair.'* — On  trees  on  tk 
Bellinger  towards  the  Heads. — Hitherto  not  recorded  from  further  Bontli 
than  the  Clarence  Biver. 

Oleichenia  dicarpa,  B.  Br. — Tyringham  to  Bald  HiUs. 

Oleichenia  jlabeLlatay  B.  Br. — Dorrigo  Forest  Beserve. 

Todea  barbara,  T.  Moore. — Dorrigo  Mountain  and  Dorrigo  Forest  Heseorre. 

AUophila  australis,  B.  Br. — Dorrigo  and  Glenfemie  Forest  BeserTSS. 

Davallia  dubia^  B.  Br. — Beilsdown  Creek,  Dorrigo  Forest  Beserva  Pound 
also  on  the  very  summit  of  the  Bound  Mountain,  near  Guy  Fawkes. 

Vittaria  elongata,  Swartz. — Dorrigo  Forest  Beserve. 

Zind$€Ba  linearUy  Sw. ;  L.  microphylla,  Sw. — ^Dorrigo  Forest  Beserre. 

Adiantum  dsthiopicumy  Linn. — Dorrigo  and  Glenfemie  Forest  Besenes. 

Adiantum  hispidulum,  Swartz. — Dorrigo  and  Glenfemie  Forest  Beserrcs. 

Fteris  tremula,  B.  Br. — Dorrigo  Forest  Beserve. 
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Fteris  aquilina,  Linn.,  var.  esculenia,  Hook. — On  the  very  summit  of  the 
Sound  Mountain. 

Lomaria    discolor,    Willd, — Dorrigo    Forest   Eeserve. — Apparently  not 
hitherto  recorded  further  north  than  the  Hastings  River. 
Bleehnum  serrulatum,  Bich. — Dorrigo  Forest  Beserve. 
Asplmium  nidus,  Linn.    "  Bird's  Sest  Fern." — Dorrigo  and  Glenfemie 
Forest  Beserves. 

Asplenium  Jlahellifolium,  Cav. — On  the    very    summit    of  the  Bound 
Mountain. 
Asplenium  falcatum,  Lam. — Dorrigo  Forest  Beserve. 
AspUnium  flaceidum,  Forst. — Exceedingly  abundant  in  the  Dorrigo  and 
Glenfemie  Forest  Beserves,  and  particularly  the  former.     Hangs  in  tufts 
from  every  Fagus,  and  from  other  trees. 
Atpidium  ramosum,  Beauv.^ — Dorrigo  Forest  Beserve. 
Aipidium  aculecUum,  Swartz. — Bald  Hills  to  Q-uy  Fawkes. — The  localities 
appear  to  be  new. 
Folffpodium  tenellum,  Forst. — ^Dorrigo  and  GTlenfemie  Forest  Beserves. 
FoUfpodium  punotatum,  Thunb. — Bald  Hills  Station. 
Folypodium  serpens,  Forst. — Dorrigo  Forest  Beserve,  Bald  Hills,   and 
right  on  to  G^uy  Fawkes  and  the  Bound  Mountain,  on  the  very  summit  of 
which  it  was  found. 

IPolypodium  confluenB^lBL,  Br. — Bostobrick  and  Glenfemie  Forest  Beserve. — 
Fronds  quite  fleshy. 

FoUfpodium  attenuatum,  B.  Br.,  typical  form.-—  Glenfemie  Forest  Beserve  ; 
aUo  form  with  very  long  fronds.     A  large  proportion  of  the  fern-growth  in 
the  Dorrigo  and    Glenfemie    Forest    Beserves    appears    to    consist    of 
Folypodiums. 
Folypodium  pustidatum,  B.  Br. — ^Dorrigo  Forest  Beserve.    , 
Folif podium  seandens,  Forst.— Dorrigo  Forest  Beserve. 
Notholwna  diHans,  B.  Br. — Glenfemie  Forest  Beserve. 
Flatyeerium    alcicome,    Desv.    "  Elk-horn  Fern.** — The  report   of    the 
occarrence  of  this  fem  in  quantity  appears  to  be  founded  on  a  misappre- 
hension.    My  tracks  through  the  Don  Dorrigo  Beserve  aggregated  perhaps 
100  miles,  and  I  never  saw  one  stag-horn.     There  is  one  smafi  elk-horn  in 
Glenfemie  Forest  Beserve,  neao*  Erkwood's  pine-mill.    In  neither  reserve 
did  I  see  a  single  stag-horn  fern.     I  therefore  am  prepared  to  say  that 
neither  fern  is  widely  distributed  in  the  reserves  referred  to. 
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Murrumbidgee  Experimental  Farm,  North 
Wagga  Wagga. 


By  J.  COLEMAir. 


It  was  decided  by  the  Department  of  Agriculture  to  establish  an  experi- 
mental farm  in  the  Biverina  (which  is  the  largest  wheat  and  grain  growing 
district  of  the  Colony,  and  is.designated  by  our  Q-ovemment  Statistician,  Mr. 
Coghlan,  the  granary  of  New  South  Wales),  with  the  object  of  growing  and 
practically  testing  the  many  different  varieties  of  wheats,  and  to  select  some 
of  the  most  productive,  best  milling,  and  rust-resisting  sorts,  suitable  for 
growing  in  this  large  district,  as  well  as  other  parts  of  the  Colony.  Wheat 
being  the  only  crop  grown  to  any  extent  about  here,  it  was  also  thoupbt 
advisable  to  try  the  growth  of  other  grains,  such  as  Chevalier  barley,  for 
malting  purposes,  for  which  there  is,  if  well  grown,  a  good  local  demand,  as 
well  as  for  export  to  England,  and  thus  realizing  a  higher  price  than  wheat 
in  the  home  market. 

Oats,  again,  there  is  a  good  demand  for  if  well  grown,  the  returns  beiDg 
more  per  acre  than  the  average  crop  of  wheat  grown  these  last  few  seasons ; 
peas,  for  storekeepers'  requirement:?,  and  various  other  crops  for  rotation ; 
also  experimental  crops,  in  order  to  ascertain  what  this  soil  and  climate  will 
grow  to  perfection. 

It  is  also  proposed  in  the  near  future  to  establish  a  school  of  instruction 
for  young  men  to  learn  practical  agriculture,  to  enable  them  to  reap  the 
greatest  benefit  by  increasing  the  crops  through  proper  cultivation  of  the 
soil  under  a  system  of  rotation  of  crops,  application  of  natural  and  artificial 
manures  at  the  right  time,  and  a  careful  selection  of  seed  grain.  With  these 
objects  in  view,  the  present  site  was  selected,  being  centrally  situated,  and 
the  soil  of  about  equal  quality  to  very  many  thousands  of  acres  of  scrub  and 
forest  land  in  this  part  of  the  Colony. 

The  farm  is  situated  about  5  miles  north  of  the  town  of  Wagga  Wajjga, 
and  about  4  miles  from  Bomen  Eailwav  Station,  on  the  Great  Southern 
Line,  305  miles  distant  from  Sydney.  It  forms  part  of  the  North  Wagga 
Wagga  temporary  common,  and  was  selected  as  being  within  easy  distance 
of  the  railway  station  and  the  town  of  Wagga  Wag^a,  and  almost  adjoining 
the  old  Junee  Road  to  Sydney.  The  farm  is  about  2,000  acres  in  extent,  and 
was  the  ordinary  forest  land  found  in  this  large  district,  timbered  with  red 
^um,  white  and  yellow  box,  scrub,  and  a  sprinkling  of  native  pine — all  green 
timber.  The  soil  is  the  ordinary  red,  loamy  soil,  very  sticky,  and  heavy  io 
work,  and  rather  under  the  averaeje  quality  of  the  large  area  of  forest  land 
found  in  the  Riverina  district.  The  eastern  portion  of  the  farm  has  a  granite 
range  of  hills  running  through  the  two  highest  points,  called  the  Sister  Hills, 
and  on  one  is  placed  Bald  Hill  Trig.  Station,  as  marked  in  survey  map  of  the 
Colony.    These  hills  are  a  land-mark,  and  can  be  seen  for  many  miles  around. 
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The  soil  about  these  is  decayed  granite  and  some  few  patches  of  rather  a 
volcanic  nature,  more  particularly  on  the  eastern  side.  On  this  eastern 
slope  it  is  proposed  to  plant  an  orchard  and  vineyard  of  about  75  acres, 
which  will  be  under  the  charge  of  an  orchardist. 

There  is  no  permanent  water  supply  on  the  farm,  therefore  provision  has 
to  be  made  by  digging  tanks  and  conserving  the  rain  water.  The  land  being 
hilly  and  undulating  there  are  several  suitable  spots  having  a  large  catch- 
ment area  for  collecting  and  conducting  the  rain  water  to  them  when  made. 
There  is  one  nearly  finished  of  6,000  yards  capacity,  and  the  under  soil  is 
of  a  splendid  holding  quality. 

A  very  large  proportion  of  the  land  away  from  the  river  flats  depends 
entirely  on  tanks  for  its  supply  of  water  in  this  district. 

The  average  rainfall  for  the  past  five  years  was  about  28  inches  per 
annum. 

The  first  work  to  do  on  taking  possession  was  to  begin  to  clear  the  land ; 
and  that  portion  selected  for  the  orchard  and  vineyard  site  was  taken  in 
hand  first.  Green  timber  of  large  dimensions,  such  as  red  gum,  white  and 
yellow  box,  and  the  necessity  for  taking  the  roots  out  2  feet  in  depth, 
required  somewhat  greater  labour  than  the  clearing  of  ordinary  land  where 
the  timber  had  been  ring-barked  for  ten  or  twelve  years  previously,  and  the 
roots  taken  out  only  9  inches  in  depth.  The  grubbing  was  done  in  the 
following  way : — ^The  soil  was  taken  out  half-way  around  each  tree,  all  roots 
being  cut  close  to  the  stem,  including,  if  possible,  the  tap  root,  and  again 
about  5  feet  from  the  tree,  and  the  soil  taken  out  as  deep  as  the  roots  run 
in  that  direction.  Then,  with  a  good  bullock  team  and  a  long  wire  rope 
hitched  to  the  stem  of  the  tree  as  high  up  as  possible,  the  higher  the  better, 
and  pulling  directly  over  the  hole  excavated  on  the  one  side  of  tree,  it  is 
easily  hauled  down,  and  the  remaining  roots  at  the  back  of  the  tree  are 
drawn  out  of  the  soil.  This  is  one  of  the  best  methods  of  clearing  green 
timber  where  a  bullock  team  is  available. 

After  the  trees  wore  down  the  next  operation  was  to  cut  up  and  split  posts 
for  fencing,  and  enclosing  the  farm  and  the  division  of  various  paddocks  as 
required. 

Having  no  timber  fit  for  splitting  rails  the  following  style  of  fence  was 
adopted  : — Posts,  6  J-  feet  long  by  6  inches  wide  and  4  inches  thick,  were  sunk 
2  feet  in  the  ground  and  4i  feet  out,  the  tops  roughly  squared  up  to  give  it 
a  neat  appearance.  The  posts  were  placed  7  feet  apart,  with  six  plain  No. 
8  steel  wires,  and  one  barbed  wire  on  top,  along  the  centre  of  posts.  This 
is  a  very  strong,  substantial,  cattle-prooi  fence,  and  the  cost  of  erection  is 
very  moderate. 

If  at  any  future  time  rabbit-proof  netting  is  required,  the  posts  having 
been  squared,  the  netting  could  be  easily  put  on. 

The  Season  of  1893. 

Early  in  April  it  was  decided  to  clear  a  small  portion  of  land  chosen  for 
the  farm  proper,  to  try  sundry  crops  of  grain  in  a  small  way,  for  the  pur- 
pose of  testing  the  land. 

Dr.  Cobb,  the  pathologist  of  the  Department,  has  made  several  experi- 
ments during  the  last  year  or  two  on  many  varieties  of  wheat  from  various 
parts  of  the  world  for  the  purpose  of  testing  their  rust-resistant  qualities, 
productiveness,  <&c.  About  the  middle  of  May  he  brought  up  and  had 
planted  some  200  or  300  sorts  in  drills,  side  by  side,  to  test  their  qualities 
and  to  select  the  best  of  them  for  future  sowing. 
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With  good  culture  and  careful  selection  some  magnificent  early  sorts  liare 
been  savedfor  the  season  of  1894.  Many  of  these  are  very  rust-resistant^ 
with  strong,  good  straw,  and  grain  of  good  milling  quality.  Although  tiieie 
wheats  were  planted  in  four  days  at  harvest  tune,  there  was  from  thiee 
weeks  to  a  month's  difference  in  the  time  of  ripening. 

Half  a  bushel  each  of  two  of  the  best  UhevaJier  barleys  were  sown, 
viz.,  Goldthorp  and  Carter's  Prize  Prolific,  with  fairly  good  results,  con- 
sidering that  imported  cereals  from  England  require  one  year's  growth  to 
become  acclimatised.  Cape  barley  and  Skinless  barley  both  produced  good 
crops. 

OoIb, — Algerian,  Calcutta,  and  Bed  Texas  produced  good  crops.  One 
bushel  of  Carter's  Boyal  Cluster  oats,  drilled  in  a  foot  apart,  produced  s 
splendid  crop  of  excellent  quality  grain,  the  straw  being  from  5  to  6  feet 
high,  of  a  very  clear,  bright  colour,  and  very  strong.  This  variety  ia 
certainly  the  best  I  have  seen,  and  is  very  suitable  for  this  district. 

Ptfo*. — The  following  sorts  were  tried : — Ordinary  Dunn,  Maple  or  Part- 
ridge.  Black-eyed  Susan,  Small  White,  Blue  Prussian,  Yorkshire  Hero,  and 
Large  Blue  Imperial.  They  all  grew  very  fair  crops.  Black-eyed  Susan 
and  Large  Blue  Imperial  were  by  far  the  most  prolific  and  the  best  in 
quality. 

Bye, — Common  English  and  Arctic  rye  were  grown.  The  Arctic  variety 
was  very  much  the  stronger  grower,  and  produced  nearly  a  third  more  grain 
than  the  English.  The  straw  was  from  12  to  18  inches  longer,  and  of  a 
bright,  clear,  good  quality. 

Vetches, — ^Three  sorts  were  sown — the  Golden,  Scotph  Gores,  and  tie 
Black  English  Winter.  The  latter  is  much  the  strongest  and  most  robust 
in  haulm,  and  would  be  an  excellent  crop  to  sow  for  the  purpose  of 
ploughing  in  the  soil  for  green  manure,  where  the  land  has  oecome 
exhausted  by  continuous  cropping. 

JPotatoes, — The  following  sorts  were  planted  in  rows  8  feet  apart:— 
Brownell's  Beauty,  Early  Bose,  Magnum  Bonum,  Eichter's  Imperator, 
White  Elephant,  Scotch  Grey,  Ruby,  Flourball,  and  Myatt's  Ashleaf.  Tbe 
sorts  that  produced  the  best  crops  were  Bichter's  Imperator,  White  Ele- 
phant, Brownell's  Beauty,  and  Magnum  Bonum.  These  grew  very  heaTj 
crops  of  good  qualitv.  To  ensure  a  good  crop  potatoes  must  be  planted 
early  in  this  district  before  the  dry  weather  sets  in. 

Tobacco. — Sixteen  varieties  of  seed  were  sown,  but  owing  to  the  dry  spring, 
and  having  only  raw,  new  soil  available,  from  which  the  green  timber  had 
been  recently  removed,  the  seeds  germinated  badly.  The  few  plants  that  did 
grow  made  very  coarse  ones,  some  of  them  attaining  6  feet  in  neight. 


The  Harvest  of  1893. 

After  careful  examination  of  the  many  varieties  of  wheats  grown  here, 
those  considered  the  best  and  most  suitable,  taking  into  consideration  their 
ruat-resistant,  milling,  and  prolific  qualities,  were  selected  and  saved  for 
seed  purposes  for  next  season. 

The  Cnevalier  barleys,  Goldthorp  and  Carter's  Prize  Prolific,  were  also 
saved  for  seed. 

Oais. — Only  the  Carter's  Boyal  Cluster  oats  were  saved  for  the  1894 
crop.    This  is  a  splendid  variety,  and  will  be  one  of  the  best  for  the  district. 
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Erom  April  to  Beeember,  as  time  and  hands  employed  wotdd  pamit,  extra 
knd  was  cleared,  ploughed,  and  cultivated  for  next  season's  crops.  Boundary 
fences  were  erected,  paddocks  divided,  and  other  necessary  work  done  to 
convert  ordinary  forest  land  into  a  cultivated  experimental  farm. 

Season  of  1894. 

As  a  farm  crop  about  Wagga  Wagga  turnips  are  not  grown  to  any 
extent,  the  climate  being  considered  too  hot  and  dry,  farmers,  as  a  rule, 
allowing  the  natural  grasses  to  be  the  only  food  for  the  sheep  and  cattle  to 
eat.  As  a  t«st  crop,  on  the  16th  of  January,  the  land  having  been  ploughed 
and  harrowed  in  readiness,  I  drilled  rows  3  feet  apart,  on  the  surface  of  the 
soil,  afterwards  horse-harrowing  in,  seed  of  the  following  varieties : — New 
hardy  Green-top  Swede,  Carter's  Elephant  Swede,  Crimson  King  Swede, 
Purple-top  Mammoth,  Oreen  Globe,  Devonshire  Stone,  Green-top  Hybrid, 
and  Purple-top  Hybrid. 

After  they  were  well  up  in  leaf,  about  2  cwt.  per  acre  of  bone-dust  from 
Messrs.  HaJloran  &  Co.'s  Doiling-down  works.  Lake  Albert,  at  65s.  per  ton, 
was  sown  broadcast  over  them,  and  the  horse  harrows  drawn  over  across  the 
rows.  After  a  few  day^  they  were  set  out  by  hand  hoe,  about  15  inches 
apart  from  plant  to  plant  in  the  rows.  The  result  was  a  magnificent  crop 
01  turnips,  exceeding  all  expectations.  The  heaviest  crop  of  the  Swedes  was 
Carter's  Elephant,  producing  over  25  tons  per  acre.  The  other  varieties  of 
Swedes  were  also  heavy  crops. 

The  heayiest  of  the  white-fleshed  turnips  were  the  Purple-top  Mammoth 
and  Purple-top  Hybrids,  and  these  grew  more  per  acre  than  the  Swedes, 
very  many  of  them  being  over  a  yard  in  circumference. 

]m)m  these  results,  and  this  being  a  thorough  sheep  district,  a  few  acres 
of  well  grown  Swedes  would  be  splendid  food  for  stud  sheep  in  their  prepara- 
tion for  exhibition  at  the  several  agricultural  shows.  The  attention  of 
touatters  and  exhibitors  of  sheep  and  cattle  may  well  be  called  to  the  growth 
01  this  valuable  crop. 

Fofatoes, — A  few  were  planted  on  the  22nd  and  23rd  of  January  as  a  test 
autumn  crop,  and  the  following  were  the  only  sorts  out  of  over  sixty  varieties 
that  produced  anything  like  a  crop : — Brownell's  Beauty,  Snowflake,  Magnum 
Bonum,  Hichter's  Imperators,  White  Elephant,  and  Early  Eose.  The 
uncertainty  of  rain  during  January  and  February  is  a  great  dfrawback  to  the 
successful  growth  of  an  autumn  crop  of  potatoes  in  this  district. 

Wheat-sowing  Season  of  1894. 

At  last  harvest  the  best  and  most  suitable  varieties  were  saved  to  sow  on 
as  large  a  scale  as  seed  would  permit.  There  are  also  some  twenty  or  more 
of  the  best  American  and  Californian  sorts,  especially  imported  by  the 
Benartment  of  Agriculture  for  the  purpose  of  testing  their  rust-resistant, 
prolific,  and  milling  qualities,  and  their  suitability  for  erowth  in  this  Colony. 

The  following  American  varieties  are  sown  in  plots  trom  half  to  1  acre  of 
land  each : — New  Eed  Wonder,  Jones'  Winter  Fife,  Winter  Nigger,  Medi- 
terranean Hybrid,  Canadian  Velvet  Chaff,  Eeliable,  Eed  Eussian,  Fultz, 
Gt>lden  Cross,  Early  Ked  Clausen,  Hindoostan,  Early  Genesee. 

Oalifomian  varieties. — Sonora,  Pride  of  Butte,  Chili,  Chico  Club,  Prapo, 
Virgin,  Defiance,  Blue  Stem,  Eife,  Oregon  Valley,  Walla  Walla,  Genesee, 
Tuscany,  Improved  Clausen,  Pultz,  and  Lancaster. 
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Home-grown  varieties. — The  following  are  those  sown  this  year, 
selected  Tarieties  of  those  grown  on  the  farm  last  season,  and  are  sown  on 
areas  ranging  from  i-acreplots  to  17  acres  in  extent : — Canning  Downs, 
dawson,  Algerian,  Bega,  White  Hogan,  Farmer's  Priend,  Leak's,  Velvet 
chaff,  Berthoud,  Belatourka,  Early  Para,  Australian  Talavera,  G^ross's  Pro- 
lific, Steer's  Early  Purple  Straw,  Hudson's  Early  Purple  Straw,  Allora 
Spring,  Blount's  Lambrig,  Square  Head  Sicilian,  Improved  Fife,  and 
Marshall's  White. 

Malting  Barley. — Only  two  varieties  were  sown,  viz.,  Goldthorp  and 
Carter's  Prize  Prolific,  both  of  which  are  first-class  Chevalier  barleys,  A 
plot  of  Skinless  barley  is  also  sown. 

Oats, — Only  the  one  variety,  Carter's  Eoyal  Cluster,  was  sown  on  about 
12  acres  of  land.  All  these  cereal  crops  are  sown  on  the  ordinary  system 
of  agriculture,  and  the  greatest  possible  care  will  be  taken  to  keep  every  variety 
true  and  distinct,  each  sort  being  sown  hanng  a  3-foot  pathway  between 
every  lot,  to  ensure  their  not  being  mixed*  at  harvest- time,  also  to  allow 
facilities  for  pulling  up  and  carrying  away  all  impure  and  bastard  varieties 
found  growing  among  them.  AH  are  carefully  gone  through  several  times 
before  harvest,  and  every  plant  not  true  is  pulled  up  and  carried  away.  The 
object  is  to  have  every  variety  pure  and  true  to  name.  Many  of  these 
wheats,  barleys,  and  oats  will  be  grown  in  sufficient  quantities  for  distribution 
amongst  farmers,  for  next  year's  sowings,  but  in  what  manner  will  be  decided 
by  the  Department  of  Agriculture. 

Experimental  Wheats  of  1894. 

About  10  acres  is  set  apart  for  trial  wheats  under  the  direction  of  Dr. 
Cobb,  for  the  purpose  of  testing  their  rust-resisting  and  various  other 
qualities.  "Wheats  will  be  found  growing  here  side  by  side  of  several 
hundred  varieties  obtained  from  all  the  wheat-growing  countries  of  the 
world. 

There  is  also  a  large  number  of  new  crossbred  wheats,  for  testing  and 
selection  of  new  varieties,  with  the  hope  of  obtaining  some  really  good  new 
sorts  worthy  of  cultivation. 

It  is  the  wish  of  the  Department  of  Agriculture  that  all  farmers  and 
others  interested  in  the  growth  of  wheats  and  various  other  cereals  will  visit 
this  farm  and  inspect  the  various  crops  growing  there  a  short  time  before 
harvest  is  commenced,  as  this  is  the  only  place  where  such  a  large  number  of 
varieties  can  be  seen  growing  on  the  one  farm. 

All  information  as  to  the  cultivation,  selection,  and  the  various  other  items 
will  be  given  on  a  visit  of  inspection  to  the  farm. 
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The  Cultivation  of  Sugar  Beet. 

{Being  a  Lecture  delivered  at  Tenterfield^  August  3  ;   Guyra  and  Armidale, 

August  24, 1894.) 


By  J.  L.  THOMPSON, 
Principal,  Hawkesbury  Agricultural  College. 

ALTHOijaH  a  considerable  amount  of  space  has  already  been  devoted  to  tbe 
subject  of  sugar  beet  cultivation  in  the  columns  of  the  Gazette — for  instance, 
the  valuable  articles  of  Mr.  Y.  B.  Kyngdon,  M.E.  A.C.,  Vol.  I.,  Part  1,  July, 
1890,  and  Mr.  J.  A.  Despeissis,  M.R.A.C.,  Vol.  II,  Part  4— the  desire  for 
detailed  information  from  many  parts  of  the  Colony,  more  particularly  the 
New  England  district,  at  the  present  time  is  so  great  that  I  venture  to  con- 
tribute the  following  notes,  which  I  trust  will  prove  of  some  use  to  those 
desirous  of  embarking  in  this  industry : —  * 

History, 

The  beet  belongs  to  the  "  Chenopodiaceae'*  or  "  SalsolaceaD,"  an  order  of 
plants  giving  us  many  useful  forms,  amongst  them  the  native  saltbushes. 
The  sugar  beet,  Beta  vulgaris  crassa,  is  supposed  to  have  been  developed  from 
the  wild  beet.  Beta  vulgaris  maritima,  which  is  indigenous  to  the  countries 
along  the  coast  of  Southern  Europe.  The  beet  was  known  as  an  esculent 
root  in  the  time  of  Pliny,  who  has  given  an  accurate  description  of  it  in  his 
work.  It  18  a  biennial  plant,  i.e,,  of  two  years*  duration.  The  first  year  it 
produces  a  full-sized  root ;  the  second  year  it  produces  its  seeds,  and  then 
dies  off.  Sometimes  a  few  plants  produce  seed  the  first  year ;  this  is  the 
result  of  using  inferior  seed,  of  which  more  anon. 

Discovery  of  Sugar  in  the  Beet. 

It  was  in  the  year  1747  that  the  great  German  chemist  "  MargrafE"  dis- 
covered tbe  existence  of  sugar  in  the  beet.  He  communicated  the  facts  of 
his  discovery  to  a  scientific  society  in  Berlin,  but  no  practical  use  was  at  the 
time  made  of  it. 

Forty  years  after  this,  "  Achard,"  another  Prussian,  resumed  the  experi- 
ments commenced  by  "  Margraff","  and  the  first  beet-sugar  factory  was  estab- 
lished by  him  at  Karlsdorf ,  near  Berlin,  in  the  year  1776.  Three  years  later 
another  factory  was  established  in  the  Prussian  province  of  Silesia.  The 
yield  of  sugar  was,  however,  very  small,  not  exceeding  3  per  cent.,  and  the 
sugar  made  was  of  a  very  inferior  quality. 

The  Institute  of  Paris  did  not  sympathise  with  the  enthusiasm  of  Achard, 
for  in  1800  a  committee  of  that  body,  having  carried  out  a  series  of  experi- 
ments with  the  beet,  reported  that,  as  the  results  were  so  unsatisfactory,  it 
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would  be  unwise  to  establisli  factories  in  Prance.  The  matter  would  pro- 
bably bare  rested  bere,  and  Europe  would  bave  continued  to  receiTe  its 
supplies  of  sugar  from  countries  adapted  to  the  growth  of  the  sugar-cane  had 
not  the  decrees  of  Bonaparte,  in  1809,  excluded  France  from  purchasing  the 
produce  of  the  West  Indies.  Sugar  bad,  boweyer,  become  an  article  of  the 
nrst  necessity  to  a  large  number  of  the  Prench  people.  The  public  dissatis- 
faction at  the  Milan  decrees  was,  therefore,  excessive,  and  there  arose  a  cij 
for  sugar.  Napoleon  did  bis  utmost  to  lessen  the  inconyeniences  that  m 
political  schemes  bad  imposed  upon  bis  people.  Manufactories  for  the 
production  of  syrups  from  grapes  and  honey  were  established,  but  sugar  or 
a  crystallised  saccharine  substance  could  not  be  procured. 

M.  Deyeux,  a  member  of  the  committee  appointed  by  the  Emperor  to  take 
steps  to  supply  the  wants  of  the  people  in  the  matter  of  sugar,  turned  his 
attention  to  the  beet-root.  His  experiments  were  most  successful,  much 
more  so  than  those  of  the  committee  of  1800,  probably  because  the  necessity 
for  producing  sugar  at  home  was  now  more  pressing.  An  Imperial  manu- 
factory was  forthwith  established  at  Bambouillett.  Schools  were  instituted 
for  instructing  pupils  in  the  process  of  its  numufacture.  Premiums  were 
given  for  the  best  crops  of  beet  and  the  best  samples  of  sugar,  and  by  1812 
the  manufacture  of  beet-root  sugar  was  settled  on  a  firm  basis. 

The  profits  of  the  producers  were  so  large  that  in  one  or  two  years  thej 
were  reckoned  sufficient  to  cover  all  the  expenses  of  the  establishment 

There  was  no  competition  to  speak  of,  and  of  course  the  enormous  profits 
made  were  paid  by  the  consumer.  The  French  people  obtained  sugar,  but 
they  bad  to  pay  an  extravagant  price  for  the  luxury.  In  1814  Europe  was 
at  peace,  the  ports  of  France  were  again  open  to  the  produce  of  the  West 
Indies,  and  cane  sugar  once  more  floodea  the  markets,  but  France  had 
leamt  bow  to  produce  sugar  within  her  own  borders.  The  various  European 
governments  now  began  to  note  the  importance  of  the  industry,  and  gave  it 
every  encoura^ment.  It  has  now  developed  into  one  of  great  magnitude, 
and  may  be  said  to  be  of  such  importance  that  to  it  many  eountnes  owe 
their  prosperity. 

Coiunimption  of  Sugar. 

It  appears  that  the  world  consumes  now  twice  as  much  sugar  as  it  did  in 
1870,  and  four  times  as  much  as  in  1850.  The  fall  in  price  no  doubt  partly 
explains  this  prodigious  increase. 

Sugar,  either  cane  or  beet,  was  almost  an  unknown  product  previous  to 
1700,  and  as  a  rule  was  only  kept  by  chemists.  The  following  figures,  taken 
from  Mulhall's  Dictionary  of  Statistics,  show  the  increase  in  the  use  of  sugar 
in  the  United  Kingdom  over  a  period  of  180  years : — 


Year. 

Tons. 

lb.  per  inhabitant. 

Dumper  ton. 

Price  per  ton. 

£ 

£ 

1706 

12,000 

3 

8 

70 

1730 

41,000 

9 

4 

70 

1750 

•     63,000 

11 

5 

70 

1780 

77,000 

14 

7 

70 

1801 

165,000 

22 

20 

85 

1820 

143,000 

15 

27 

63 

1840 

188,000 

15 

24 

4S 

1860 

690,000 

49 

5 

32 

1888 

1,170,000 

70 
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The  use  of  sugar  in  Prance  has  increased  per  inhabitant  from  2  lb.  in  1817, 
to  23  lb.  in  1887.  The  following  table  gives  the  world's  production  of  cane 
and  beet  sugar  during  seren  years  ending  1890 : — 


Tear. 

BMt  Sugar. 

Caae  Sugar. 

Total  ProdnotloD. 

1884 
1885 
1886 
1887 
1888 
1889 
1890 

" 

2,361,000 
2,546,000 
2,220,000 
2,730,000 
2,452,000 
2,765,000 
3,500,000 

2,323,000 
2,351,000 
2,340,000 
2,345,000 
2,470,000 
2,280,000 
2,278,000 

4,684,000 
4,897,000 
4,560,000 
5,075,000 
4,922,000 
5,045,000 
5,778,000 

It  will  be  seen  from  the  above  table  that  the  production  of  cane  sugar 
has  diminished,  while  the  production  of  beet  sugar  has  greatly  increased. 

The  chief  beet  sugar  producing  countries,  in  order  of  importance,  are 
Germany,  Austria,  France,  Bussia,  Belgium,  Holland.  Of  cane  sugar — 
Cuba,  Java,  Brazil,  India,  Jamaica,  Manilla,  Mauritius,  Guiana,  China, 
Guadaloupe,  United  States,  Porto  Bico,  Honolulu,  Argentine,  Egypt,  Peru, 
Mexico,  and  Australia. 

The  extent  of  country  in  Australia  suitable  for  sugar-cane  is,  so  far  as 
climate  is  concerned,  enormous.  It  may  be  noticed  that  no  other  country, 
with  the  exception  of  the  United  States,  produces  both  beet  and  cane  sugar, 
whilst  the  yariety  of  soil  and  climate  with  us  is  so  marked  that  both  kinds 
can  be  produced  nere  with  success. 

Quoting  from  Mr.  Coghlan's  "  Statistical  Account  of  the  Seven  Colonies 
of  Australasia,  1893,"  p.  210.  We  find  the  production  of  sugar  from  cane 
crushed  during  the  six  years  ending  1891,  as  follows : — 


1886. 

1887. 

1888. 

1880. 

1800. 

180L 

New  South  Wales           

QQeenaland           

Tons. 

13,750 

56,859 

Tons. 

22,500 

57,960 

Tons. 

11,279 

34,022 

Tons. 
19,016 
44,411 

Tons. 

26,533 

68,924 

Tons. 

25,245 

51,219 

Totals     ... 

70,609 

80,460 

45,301 

KiCHVKn 

63,427 

95,457 

76,464 

Queensland  produces  more  than  sufficient  for  its  own  requirements, 
other  colonies  imported  sugar  during  1891  as  follows : — 

Quantify. 

New  Sonth  Wales   ...""' 31,245ton8. 

Victoria        ^ 54,043    „ 

South  Australia       17,998    „ 

Western  Australia ...        2,416    „ 

Tasmania      5,123    „ 

New  Zealand  ...    " 27,531    „ 


The 


Yahie. 
£663,927 

875,450 

293,586 
60,410 
97,230 

371,523 


Australasia 


138,356    „        £2,262,128 

It  will  be  seen  that  there  is  ample  scope  for  the  further  deyelopment  of 
this]industry  both  from  cane  and  beet  before  sufficient  sugar  is  produced  to 
supply  the  wants  of  Australasia. 
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The  Best  District  for  Sugar-Beet  Cultivation  in  New  South 

Wales. 

Mr.  Despeissis  describes  the  New  England  district,  comprising  all  that 
part  of  New  South  "Wales  extending  northwards  along  the  Dividing  Eange 
trom  Armidale  to  Tenterfield,  as  being  especially  suited  to  the  cultivation 
of  sugar-beet ;  and  there  is  no  reason  why  the  two  industries  "  cane  "  and 
"sugar beet"  production  should  not  flourish  within  a  few  miles  of  each 
other ;  and  from  a  personal  inspection,  during  the  past  three  weeks,  I  am 
satisfied  that  both  soil  and  climate  are  admirably  suited  to  the  growth  of 
this  important  crop. 

Soil  Suited  for  Sugar-Beet. 

The  soils  most  suitable  for  sugar-beet  are  well-drained,  deep,  friable  loams. 
Porosity  of  surface  and  subsoil  is  desirable,  to  admit  of  superfluous  water 
being  drained  away,  and  of  free  circulation  of  the  air,  and  to  encourage  its 
power  of  absorbing  and  holding  in  a  condition  convenient  for  ready  assimi- 
lation the  elements  of  plant  food  existing  therein  or  applied  in  the  form  of 
manure.  On  calcareous  soils  the  roots  are  generally  small,  yielding  a  juice 
of  great  purity,  and  rich  in  sugar.  The  subsoil  has  also  an  important 
influence  on  the  quality  of  the  root.  Indeed,  the  physical  properties  of  a  soil 
are  of  more  importance  than  the  chemical,  as  the  necessary  food  constituents 
can  be  supplied  in  the  form  of  fertilizers.  The  Australian  chocolate  soils, 
derived  from  the  disintegration  of  basalt,  may  be  regarded  as  suitable  for 
sugar-beet  production. 

Climatic  Conditions. 

M.  de  Yilmorin,  who  has  done  so  much  towards  improving  the  sugar- 
yielding  capabilities  of  the  beet  root,  says  that  climatic  conditions  have  a 
very  important  influence  upon  its  value  for  sugar  production.  A  medium 
temperature,  averaging  from  65°  to  70°  P.  during  the  growing  months,  a 
somewhat  rainy  summer,  and  a  clear,  cool  autumn,  being  most  favourable  to 
the  development  of  the  crop.  The  New  England  district  possesses  all  these 
essential  qualifications.* 

Preparation  of  the  Soil. 

Land  intended  for  sugar-beet  should  be  taken  in  hand  early  in  the  autumn. 
Too  much  stress  cannot  be  laid  upon  the  necessity  for  careful  preparation 
of  the  land.  To  obtain  long,  clean,  properly-shaped  roots  the  plants  mubt 
have  a  sufficient  depth  of  soil  to  grow  in,  as  nothing  fosters  the  development 
of  side  roots  more  than  tho  stoppage  of  direct  growth  in  the  tap  root  by  the 
hardness  of  the  subsoil.  Subsoil  ploughing  must,  therefore,  be  resorted  to. 
This  can  best  be  accomplished  with  two  teams,  the  first  an  ordinary  plough, 
turning  a  furrow  (say)  6  or  8  inches  deep.  An  ordinary  plough  with  the 
mould  board  taken  off  makes  an  excellent  subsoiler,  and  this  should  follow 
the  first  plough,  being  regulated  to  stir  the  subsoil  another  6  or  7  inches,  a 
good  14  or  15  inches  in  all.  This  will  be  plenty  deep  enough  for  average 
sugar-beet.  The  root  should  be  almost  entirely  buried  in  the  soil.  The 
land  should  remain  in  this  rough  condition  throughout  the  winter,  when  it 
should  be  again  ploughed  if  necessary,  and  thoroughly  worked  and  pulverized 
by  means  of  disc-harrows,  rollers,  or  other  implements,  to  ensure  a  perfect 
tilth,  not  only  on  the  surface,  but  to  a  good  depth. 

*  See  Mr.  Despeissis'  article,  Gazette,  vol.  2,  page  130. 
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Selection  of  Seed. 

Seeds  of  those  varieties  giving  the  highest  percentage  of  sugar  should  be 
chosen.  The  Department  of  A  gricul  ture,  at  the  request  of  Mr.  C.  A.  Lee,  M.P., 
of  Tenterfield,  is  importing,  through  the  Agent-G-eneral,  from  Yilmorin's, 
Paris — 

60  lb.  Heina's  Yilmorin. 

60  „  Tilmorin's  Improved. 

26  „  Paris  Yellow. 

25  „  Imperial  Eed. 

25  „  White  Silesian. 

Also  an  assortment  from  two  other  French  seedsmen,  who  make  the  raising 
of  sugar-beet  seed  a  speciality.  It  is  expected  that  these  seeds  will  arrive 
in  ample  time  for  distribution  and  sowing  this  season ;  the  proper  time  for 
sowing  in  the  New  England  District  being  during  the  month  of  September. 

The  composition  of  the  seeds  varies  greatlv  not  only  with  the  variety  of 
the  roots  to  which  they  belong,  but  with  each  other.  ,  This,  with  the  size  of 
the  seeds,  seems  to  have  an  actual  influence  on  the  resulting  root.  It  has 
been  proved  by  experiment  in  France  that  the  larger  the  seed  the  larger  the 
root,  and  the  loss  percentage  of  sugar;  the  smaller  the  seed  the  greater  the 
amount  of  sugar  found  in  the  beet. 

The  density  of  the  seeds  is  a  good  test,  those  sinking  to  the  bottom  in  a 
vessel  of  water  yield  roots  richest  in  sugar ;  again,  if  the  water  has  greatly 
changed  its  colour  we  may  safely  conclude  that  the  seeds  are  old.  It  is 
difficult  to  make  a  distinction  between  the  seeds*  of  the  sugar-beet  and 
those  of  the  mangel  wurzel,  as  in  external  appearance  they  are  very  similar, 
both  having  rough  capsules,  each  containing  two  and  sometimes  as  many  as 
four  seeds. 

Treatment  of  tbe  Seed  before  Sowing. 

In  order  to  hasten  germination  the  seed  should  be  soaked  for  twenty-four 
or  even  thirty-sii  hours  in  a  solution  of  one  part  rain-water  and  one  part 
urine,  human  or  bovine,  at  a  temperature  of  100  degrees  to  120  degrees 
Fahr. ;  prolonged  immersion  in  pure  water  removes  from  the  seeds  some  of 
their  soluble  constituents ;  the  seeds  will  absorb  about  their  own  weight  of 
the  mixture,  and  on  being  taken  out  should  be  mixed  with  some  finely 
pulverized  wood  ashes,  dried  on  the  surface,  and  are  then  ready  for  sowing. 
If  the  after  conditions  as  to  heat,  light,  and  air  are  satisfactory,  the  young 
plant  should  make  its  appearance  in  from  eight  to  ten  days.  From 
experiments  conducted  in  France  the  seeds  require  for  germination  a  total 
degree  of  average  temperature  equal  to  650  degrees  Fahr.;  thus,  if  the 
average  daily  temperature  is  sixty-five,  ten  days  will  be.  required  for 
germination.     A  temperature  of  over  122  degrees  F.  is  fatal  to  germination. 

Depth  to  Sow  the  Seed. 

Groven,  a  celebrated  experimentalist,  from  numerous  tests,  concludes  that 
the  most  suitable  depth  is  1  inch  if  the  ground  is  moist,  and  slightly  deeper 
if  the  land   is  somewhat    dry*      Many  farm  and  garden   seeds   do  not 

*  The  80-called  seeds  are  really  fruits* 
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germinate  because  they  are  buried  too  deep,  and  consequently  out  of  reach 
of  the  necessary  conditions.  "Nature  sows  her  seeds  very  shallow,"  and 
weeds  generally  grow  well,  especially  where  they  are  not  wanted. 


Distance  Apart  to  Sow. 

It  is  important  to  know  the  most  favourable  distance  at  which  to  place  tW 
roots  most  adyantageously  to  the  farmer  and  the  sugar  manufacturer.  This 
varies  with  the  soil,  as  the  richer  and  deeper  it  is  the  closer  the  roots  can  be 
grown ;  a  poor  soil  would  require  a  greater  number  of  square  inches  in 
surface  to  furnish  the  necessary  nourishment  than  a  rich  one.  Experiment 
and  experience  prove  that  roots  of  moderate  size  yield  a  juice  which 
contains  a  smaller  percentage  of  mineral  and  organic  impurities,  and  afford 
a  greater  yield  of  sugar  ihsku  large  ones,  and  up  to  a  certain  point  it  most 
therefore  be  regarded  as  an  axiom  that  the  smaller  the  root  the  richer  the 
sugar  and  vice  versa.  The  "  ideal  beet"  should  not  be  less  than  1^  lb.  or 
more  than  2|  lb.  in  weight.  As  a  general  rule  the  distance  in  Europe  is 
never  more  than  16  inches  between  the  rows  and  8  inches  apart  in  the 
rows;  this  will  give  above  48,000  plants  to  the  acre.  A  heavj  seeding, 
sometimes  in  Europe  as  much  as  30  lb.  per  acre,  is  given,  as  it  is  only  by 
the  liberal  use  of  seed  that  a  sufficiently-close  crop  can  be  assured,  especially 
under  unfavourable  conditions  as  to  weather,  <&c.  Considering  our  geniu 
climate  I  agree  with  Mr.  Despeissis  that  from  16  to  20  lb.  of  seed  would  be 
sufficient. 

Method  of  Sowing^. 

Small  plots  of  i  or  i  an  acre  for  experimental  purposes  can  of  course 
easily  be  sown  by  hand ;  but  when  beet  cultivation  is  carried  out  on  an 
extensive  scale  a  seed  drill  should  be  used.  This  machine  delivers  the  seed 
regularly,  covers  it  evenly,  and  sows  fertilizers  at  the  same  timfe,  if  required; 
it  combines  in  itself  the  functions  of  drill,  hoe,  moulder  or  ridger,  shown 
in  figures  1  and  2.  The  different  appliances  are  fitted  to  the  frame  of  the 
machine,  according  to  the  use  to  which  it  is  to  be  put.  The  driU,  complete, 
would  cost  about  £40,  and  sows  six  rows  at  a  time.  The  ordinary  one  row 
horse-hoe  is  not  suitable  for  beet  cultivation ;  the  rows,  being  only  16  inches 
apart,  would  not  give  sufficient  room  for  working ;  it  may  be  used,  however, 
but  is  very  slow,  and  great  care  is  necessary  in  order  that  the  young  plants 
shall  not  be  cut  or  destroyed.  The  Planet  Junior  Horse  Hoe  can  be  st&ly 
recommended  for  this  wo^. 


Thinning  and  After-Cultivation. 

When  the  plants  show  four  leaves  the  process  of  thinning  should 
commence ;  if  the  rows  be  16  inches  apart  a  vigorous  plant  should  be  left 
every  8  inches.  Careful  selection  should  be  made,  and  all  puny  plants 
destroyed ;  it  is  better  to  save  the  vigorous  plants,  even  if  regular  intervals 
are  not  exactly  preserved ;  but  no  space  should  be  left  in  the  rows  greater 
than  12  inches,  otherwise  the  roots  will  grow  too  large.  Much  of  the 
thinning  can  be  done  by  means  of  a  narrow  hoe,  but  to  preserve  the  plants 
from  injury  hand  thinning  must  also  be  resorted  to,  to  a  great  extent.  The 
plants  having  been  carefully  thinned,  subsequent  cultivation  may  be  carried 
on  by  means  of  horse^power.    Cultivation  should  be  carried  out  at  least 
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once  a  fortnight  during  the  period  of  growth ;  this  is  neceBsarj  for  the 
fold  purpose  of  keeping  the  crop  entirely  free  from  weeds,  and  preser 
a  proper  tilth  in  the  surface  soil. 

I  cannot  too  strongly  urge  the  necessity  of  thorough  pulverization  of 
Boil  during  the  period  of  growth  of  the  beet.  "So  crop  deriyes  more  bei 
from  frequent  hoeing;  than  this ;  by  stirring  the  surface  soil  air  enters, 
is  absorbed,  and  nitrification  is  encouraged. 

(To  illustrate  this  point,  I  may  say  that  careful  experiments  hare  1 
conducted  at  the  Agricultural  College  Farm  with  the  Yiew  to  show  in  i 
way  cultivation  affected  maize,  the  result  was,  briefly,  as  follows  : — 

Maize,  not  cnltivated yielded  35*22  bushels  per  acre 

„      once  cnltivated  ...         ,,        38'50        „  „ 

„      twice  cultivated  ...        „        41*87        m  » 

„      three  times  cnltivated  ...        ,^        00-41        „  „ 

„      fonr  times  cnltivated   ...        „        61*42        „  „ 

thus  conclusively  proving  the  extreme  value  of    careful,  thorough, 
constant  cultivation.) 

I  should  here  mention  that  in  some  of  the  European  beet-produ 
countries,  when  the  crop  is  grown  on  a  small  scale,  plants  are  raise 
a  bed  in  the  same  way  as  cabbages,  and  transplanted  to  their  perma; 
positions.  The  principal  objection  to  transplanting  is  that  it  is  imposi 
to  extract  the  young  root  without  breaking  it ;  the  resulting  beet  wouli 
all  probability,  be  forked ;  blanks  in  the  field  should,  however,  be  filled  u 
transplanting. 

Hannres  and  Manuring. 

The  farmers  in  the  New  England  district  will  not  require  to  give 
subject  immediate  attention;  for  the  rich  volcanic  or  alluvial  soili 
manuring  will  be  required,  unless  on  land  which  has  been  under  crop  f 
number  of  years.  Next  to  the  soil,  manure  has  a  pov^erful  influence  or 
quality  of  the  sugar-beet.  Beet  should  not  be  grown  in  freshly-dui 
soils,  as  the  roots  will  be  poor  in  sugar  and  overcharged  with  saline  ma 
whidi  is  dreaded  by  the  manufacturer  of  sugar,  as  it  largely  prevents 
successful  extraction  of  the  crystallizable  sugar.  Earm-ys^  manure  sh 
be  applied  to  the  previous  'crop,  or  at  least  some  months  before  the 
seeds  are  sown.  If  the  land  is  very  poor  it  will  be  impossible  to  grow 
things  like  a  crop  without  manure  ;  in  that  case  manure  must  be  app 
A  mixture  of  guano,  bonedust,  superphosphate,  and  sulphate  of  potash,  a1 
rate  of  3  cwt.  per  acre,  will  give  good  results.  Ammoniacal  salts,  su 
rich  dung,  and,  in  general,  all  nitrogenous  manures  require  to  be  used  ' 
caution,  as  they  tend  to  encourage  luxuriant  growth  of  **topB,*'  an( 
diminish  the  percentage  of  sugar  in  the  roots.  A  certain  amount  of  '  a 
able  nitrogen  in  the  soil  appears  to  be  necessary  for  the  healthy  developi 
of  the  phmt.  Superphosphate  of  lime  may  be  apjjlied  to  the  land 
excellent  effect  at  the  time  when  the  seed  is  drilled  in.  For  soils  in  ( 
agricultural  condition  an  extra  supply  of  nitrogenous  organic  matte: 
r^EMiy-formed  ammonia  does  harm,  inasmuch  as,  though  it  produces  a  h< 
crop,  it  both  diminishes  the  percentage  of  sugar  in  the  roots  and  prev 
the  manufacturer  obtaining  in  a  crystallised  form  as  large  an  amoun 
sugar  as  he  can  obtain  from  beet  containing  the  same  percentage  of  si 
but  grown  without  the  use  of  nitrogenous  manure.  The  chief  constitu 
taken  from  the  soil  and  found  in  the  root  and  leaves  of  the  beet  are  poi 
phosphoric  acid,  magnesia,  nitrogen.    It  has  been  found  that  a  sugar- 
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lb 

59-4 

26-4 

85-8 

132 

62-8 

184-8 

26-4 

11 

37-4 

85-8 

79-2 

165 
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crop  yielding  the  moderate  result  of  15  tons  of  roots  and  3*6  tons  of  leaves 
abstracts  the  following  quantities  of  solid  matter  from  the  soil : — 

Nitrogen    ..•        ...        • 

Potash       

Phosphoric  acid 

Other  substances 

Totals  303-6      1794      473 

Bipening  and  Harvesting. 

The  roots  should  not  be  harvested  until  quite  ripe.  This  stage  is 
recognised  by  the  leaves  turning  yellow  and  becoming  flabby.  A  good 
indication  of  maturity  is  afforded  when  a  root  is  cut  in  two  with  a  knife ;  if 
the  newly-cut  surfaces  of  the  beet  rapidly  change  colour  on  exposure  to  the 
air  the  ripening  process  is  not  completed;  if,  however,  they  remain 
unchanged  or  turn  only  slightly  reddish  it  may  be  taken  for  granted  that 
they  are  sufficiently  ripe  to  be  harvested.  On  no  consideration  must  the 
roots  be  exposed  to  heavy  frosts.  In  the  sugar-beet  growing  countries  on 
the  continent  of  Europe  the  growers  have  machines  for  raising  the  roots. 
When  grown  on  a  small  scale  the  roots  may  be  raised  with  a  pick  or  the 
plough,  but  great  care  should  be  taken  that  none  of  the  roots  are  pricked  or 
Druised,  otherwise  they  will  be  liable  to  decay.  When  the  roots  are  taken 
from  the  ground  they  should  be  shaken  in  order  to  get  rid  of  anj 
earth  adhering  to  them.  The  leaves  should  be  separated  from  the  roots 
either  by  means  of  a  knife  or  a  sharp  spade,  care  being  taken  not  to  cut  any 
part  of  the  root  except  the  neck.  The  object  of  removing  this  portion  of 
the  beet  is  to  prevent  the  mineral  salts  which  have  accumulated  therein 
in  large  quantities  from  entering  the  factory.  If  the  roots  cannot  be  carried 
at  once  to  the  factory  or  silo  they  should  be  covered  up  with  their  leaves  in 
the  field  or  else  with  3  or  4  inches  of  earth. 

Storage  of  Koots. 

A  factory  having  made  arrangements  for  a  full  supply  of  roots  would  not 
be  able  to  take  all  at  once,  a  large  proportion  of  the  crop  must  therefore  be 
stored  until  required  for  use. 

In  storing  special  care  should  be  taken  to  prevent  the  roots  from  throwing 
out  fresh  tops,  as  this  is  attended  by  loss  of  sugar.  They  may  be  stored  in 
heaps  covered  with  dry  earth  in  the  same  way  as  potatoes  are  kept  in  New 
England,  or  put  in  a  silo  at  a  low  temperature,  not  to  exceed,  say,  50 
degrees  F. 

Saving  Seed  of  Sugar-beet* 

In  selecting  plants  for  the  purpose  of  procuring  seed,  only  uniform  well- 
shaped  roots  should  be- used.  The  tops  should  be  carefully  rubbed  off,  not 
cut ;  they  should  be  stored  in  heaps  or  silos  until  the  following  spring,  when 
they  should  be  planted  out  in  squares,  about  3  feet  apart.  The  root  will 
soon  show  signs  of  life,  flowers  will  appear,  and  abundance  of  seed  will  be 
produced,  not  less  than  15  cwt.  to  the  acre. 

Harvesting  is  accomplished  by  cutting  off  the  tops  whole  and  tying  them 
together  in  bundles ;  they  are  kept  until  quite  dry,  and  then  the  seed  is 
is  threshed  out  by  means  of  a  flail,  or,  if  on  a  large  scale,  by  means  of  an 
ordinary  threshing  machine.  In  sowing  the  seed  the  roots  of  different 
varieties  should  be  planted  a  considerable  distance  apart  to  prevent  cross- 
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fertilization.  In  many  parts  of  the  continent  of  Europe  the  raising  of  sngar- 
beet  seed  is  made  a  specialitj  and  is  carried  on  under  the  most  scientific 
principles. 

Those  hereditary  principles  inown  to  exist  in  the  lower  animals  and  man- 
kind, as  is  so  folly  and  clearly  explained  by  Darwin  and  others,  are  also  found 
in  plants.  "  Like  begets  like" — hence  the  selection  of  the  parents  in  order  to 
obtain  satisfactory  results ;  in  other  words,  beets  rich  in  sugar,  if  planl^d, 
will  produce  seeds  from  which  plants  are  raised  also  rich  in  sugar.  Careful 
selection  in  the  matter  of  seed  also  is  the  means  not  only]  of  producing; 
good  plants  but  also  preventing  degeneration  of  the  beet.  Growers  should 
look  to  it,  therefore — firstly,  that  they  procure  good  i?eed  to  commence 
with ;  and  secondly,  that  in  selecting  plants  for  seed  production,  those  only 
are  chosen  that  are  likely  to  give  the  best  results.  The  Germans  were  the 
first  to  call  attention  to  this,  whilst  the  French,  more  particularly  the  house 
of  Yilmorin,  have  done  immense  service  ;  indeed,  it  has  been  by  a  svstem  of 
careful  selection  that  the  percentage  of  sugar  in  the  beet  root  has  been 
raised  from  less  than  5  in  its  original  condition  to  18  and  even  22i  has  been 
recorded  in  Victoria.  All  our  productions,  whether  of  field,  garden,  or 
orchard,  as  well  as  live  stock,  have  been  improved  by  judicious  selection  of 
parents.  I  fear  the  farmers  of  New  South  Wales  are  not  careful  enough, as 
a  rule,  in  the  selection  of  their  seeds.  It  is  just  as  important  to  select  good 
pedigree  seed  as  it  is  to  select  a  good  stallion,  bull,  or  ram  when  a  sire  is 
wanted. 

A  good  illustration  of  the  value  of  first-class  seed  was  proved  by  me  at  the 
Bookie  Agricultural  College  farm  in  Victoria.  In  the  year  1879  I  saw  that 
the  Hon.  J.  H.  Angas  of  South  Australia  had  obtained  a  fifty  guinea  cup  at 
the  autumn  exhibition  of  the  Eoyal  Agricultural  Society  held  in  Adelaide  in 
that  year,  for  100  bushels  of  wheat,  weighing  69i  lb.  per  bushel.  I  made 
up  mj  mind  to  obtain  some  of  this  seed,  and  ultimatelv  purchased  8  bushels 
at  a  high  figure.  This  I  sowed  on  10  acres  of  clean  fallowed  land,  and  the 
resulting  crop  yielded  30  bushels  per  acre  of  magnificent  wheat,  with  which 
I  gained  the  Messrs.  Goldsbrough  &  Co.'s  forty  guinea  gold  cup  in  February, 
18S1,  which  was  ofEered  by  that  firm  for  the  best  20  bags  of  wheat  grown  in 
the  north-eastern  division  of  Victoria,  there  being  34  competitors.  This 
wheat  weighed  69i  lb.  to  the  bushel,  aud  was  pronounced  by  experts  to  be 
the  best  natural  sample  ever  seen  in  Australia.  This  wheat  subsequently 
obtained  numerous  nighest  awards  at  Adelaide,  Melbourne,  New  Zealand, 
and  South  Seas  exhibitions,  and  to  crown  all,  the  Grand  Prix  at  the  Paris 
Exhibition  for  the  best  wheat  exhibited. 

I  maintain,  that  without  the  selection  of  first-class  seed  in  the  first  in- 
stance, these  successes  would  have  simply  been  impossible. 

To  return,  however,  to  the  selection  of  roots  desirable  for  seed  production, 
only  such  as  are  rich  in  sugar  should  be  selected.  A  test  as  to  their  specific 
gravity  can  be  easily  taken  in  this  way.  Take  a  large  tub  or  barrel  and  fill 
it  with  water,  dissolve  in  this  a  quantitjr  of  salt  or  sugar  until  a  required 
density  is  reached,  in  the  same  way  as  is  done  in  preparing  a  pickle  for 
curing  meat,  generally  strong  enough  to  float  an  egg  or  a  potato ;  wash  the 
roots  perfectly  clean  and  put  them  into  the  liquid ;  select  for  seed  those  that 
sink  and  reject  those  ihatfioat.  Another  method,  is  to  ascertain  the  specific 
gravity  of  the  juice  in  the  root ;  this  may  bo  done  by  boring  out  of  the  roots 
small  pieces,  the  juice  must  be  pressed  out  and  tested  with  a  saccharometer. 
The  hole  is  filled  up  with  sand,  and  the  root  is  not  damaged  in  any  way,  so 
far  at  its  seed-producing  power  is  concerned.  M.  Vilmorin  brought  this 
method  under  notice  in  1851. 
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Approximate  cost  of  producing  an  acre  of  Sugar-Beet  in  Kew  South 

Wales. 

Ploughing  and  8iib8oilin|;,  14  inches  deep         

Second  ploughing  in  spnng         ... •« 

Preparing  seed-bed 

Seed  and  sowing 

Hand-hoeing  and  sinp^ling  

Horse-hoeing  three  times  and  hilling    ...         

Haryosting...         ...         ...         •••         ••«         •••         •«• 

Carting  to  factory...         ..«         ...         •«• 

Take  cost  for  1  acre         

Eetum  on  same — 

Sixteen  tons  roots  at  per  ton  16s.  

Profit  per  acre  (for  the  use  of  landand  interest  on  outlay) 


Beet,  its  place  in  the  rotation. 

Beet  should  follow  a  white  straw  crop  ;  it  should,  if  possible,  be  made  to 
be  preceded  by  and  succeeded  by  a  grain  crop.  Clover  or  leguminose  crops 
of  any  kind  being  nitrogen  gatherers  should  not  precede  beet ;  for,  under 
such  circumstances,  although  the  roots  grow  to  a  large  size  they  remain  poor 
in  sugar  and  take  up  too  much  saline  matter.  All  experience  points  to  thfl 
fact  that  repeated  sowing  of  beet  on  the  same  land  is  ruinous  to  the  culti- 
vator, even  when  immense  Quantities  of  farm-yard  manure  are  applied,  and 
where  a  return  is  made  to  tne  land  of  all  the  constituents  taken  irom  it  by 
the  beet. 

A  favourite  rotation  on  some  of  the  Austrian  beet  farms  is  as  follows.— 
1.  Cereal  crop ;  2.  Sugar-beet ;  3.  Cereal  crop ;  4.  Lucerne,  clover  or 
grasses  ;  Cereal  crop,  and  then  Beet  again. 

Mr.  Salatnay,  in  his  articles  in  the  Melbourne  Age  estimates  the  probable 
yield  at  19  tons  per  acre,  this  at  16s.  per  ton  gives  a  gross  return  of 
£15  48.  per  acre,  and  he  gives  the  cost  of  production  at  £7  10s.  I  prefer, 
myself,  rather  to  under  tbsin  over  estimate  the  return. 


Feeding  of  Stock  with  the  refuse* 

The  waste  products  from  sugar  factories  consist  of  molasses  and  refase 
pulp.  This  pulp  makes  a  most  excellent  cattle  food, its  value  being  fully  20  per 
cent,  that  of  the  beet ;  it  possesses  important  fattening  qualities,  and  it  is 
r^;arded  by  some  as  equal,  if  not  superior  in  nutritive  propertieB,  to  the  roots 
from  which  it  is  obtained.  The  pulp  may  be  fed  in  a  fresh  state,  or  preserved 
in  silos ;  it  can  also  be  evaporated  and  kept  in  a  dry  state  for  any  length  of 
time.  It  is  given  to  fattening  beasts  mixed  with  chaff,  meal,  or  other  i^ 
material.  Mr.  E.  Clarke  in  his  article  on  ''Sugar-Beet  caitiTation  in 
Austria  "  in  the  Journal  of  Eoyal  Agricultural  Society  of  England,  describes 
a  place  at  Lundenburg  where  2,000  cattle  are  fattened  ever^  year ;  some  of 
them  consist  of  beasts  that  have  done  their  share  of  work  in  the  fidds,  bat 
the  majority  are  bought  expressly  for  fattening  purposes.  The  ^ttcniog 
process  only  takes  150  days. 
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Enemies  of  the  Sugar-Beet. 

Like  all  other  plants  the  sugar-beet  has  its  enemies,  some  insect,  others 
fangoid.  In  Europe  numerous  insects  damage  this  crop.  The  larysB  of 
cockchafers  feed  on  the  roots ;  weevil  larvae  bore  into  the  root  and  leaf ; 
grubs  of  many  other  insects  feed  on  the  leaves.  A  singular  disease  called 
"  Brown  penetration  "  exhibits  in  the  roots  a  brown  diseased  centre  which 
eventually  kills  the  plant.  In  some  cases  the  plant  develops  hollow  centres. 
The  leaves  are  attacked  by  a  red-rust  fungus,  which  may  do  much  damage ; 
several  other  fungous  pests  are  known  causing  either  white  spots  on  the 
leaf -stalks  or  the  leaves  to  dry  up  and  become  black.  Some  of  these  troubles 
are  caused  by  the  plants  having  been  grown  too  long  as  successive  crops  on 
the  same  ground,  thus  shiowing  the  value  of  a  proper  rotation. 

So  far  as  we  in  New  South  Wales  are  concerned,  a  sharp  look  out  should 
be  kept,  and  immediate  measures  taken  to  prevent  serious  damage,  should 
occasion  require.  Any  attack  to  be  warded  ofF,  should  be  nipped  in  the  bud 
by  the  application  of  such  remedies  as  would  be  likely  to  bring  about  the 
desired  result. 

If  grubs  are  feeding  on  the  leaves,  apply  Paris  green  as  a  liquid  spray, 
1  lb.  to  200  gallons  of  water,  adding  2  quarts  of  flour — the  ingredients  to  be 
each  well  mixed  up  with  a  little  water  before  adding  the  bulk. 

In  case  of  travelling  caterpillars,  for  instance  the  Army  worm,  which  if 
in  great  numbers  will  do  much  damage,  they  must  be  kept  out  of  the  crop 
by  ploughing  a  furrow  round  it,  the  land  side  (towards  crop)  to  be  undercut 
by  means  of  a  spade  so  as  to  present  an  overhanging  wall  of  earth,  up  this 
the  grubs  cannot  crawl ;  boiling-water  should  be  freely  used  to  kill  them  as 
they  accumulate  in  the  furrow. 

Burrowing  insects  are  diflBcult  to  get  at ;  they  can  be  prevented  from 
laying  their  eggs,  however,  by  sprinkling  over  the  plants  lime  and  soot. 

To  guard  against  fungous  pests  it  would  be  well  to  soak  all  seeds  in  water 
having  bluestone  in  it  in  the  same  way  as  we  steep  grain  to  keep  down  smut. 
In  the  case  of  any  fungus  appearing  in  the  crop,  samples  should  be 
immediately  despatched  to  the  Department  of  Agriculture  for  identification 
and  advicej 

XTtilizing  the  Leaves  during  the  growth  of  the  Beet. 

After  my  lecture  at  Tenterfield  on  3rd  August,  a  German  farmer  present 
asked  if  it  was  generally  recommended  to  istrip  some  of  the  leaves  during  the 
period  of  growth  of  the  sugar-beet  and  feed  them  to  cattle,  as  it  was  the 
prevailing  custom  in  Germany  when  he  was  there  many  years  ago.  Now, 
all  experience  and  experiments  in  Europe  prove  unmistakably  that  although 
the  temptotion  to  the  farmer  to  strip  the  leaves  for  cattle  food  is  very  great, 
the  harm  to  the  plant,  and  consequent  loss  of  sugar,  is  very  considerable. 
At  one  time  it  was  argued  that  this  stripping  of  the  leaves  was  of  great 
advantage  as  it  permitted  the  root  to  develop  better ;  in  reality  it  has  an 
opposite  effect,  as  nature  makes  an  effort  to  make  up  the  deficiency  by 
sending  out  fresh  shoots,  and  it  must  not  be  forgotten  that  the  leaves  are 
the  lungs  and  life  of  the  plant.  It  is  now  recognized  by  advanced  cultivators 
that  defoliation  of  vines  and  other  plants  has  been  much  abused.  Stripping 
off  the  leaves  has  a  tendency  to  cause  the  neck  to  become  much  longer,  and 
the  loss  of  sugar  seems  to  be  proportional  to  the  length  of  the  same.  The 
neck  oontainB  a  greater  amount  of  foreign  substance,  and  less  sugar  than  any 
other  part  of  the  root — ^the  consequence  is  that  there  is  not  only  a  loss  of 
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sugar  resulting  from  the  stripping,  but  the  diflSculty  of  working  the  beeta 
for  the  extraction  of  the  sugar  is  greatly  increased.  The  Germans  were  the 
first  to  call  attention  to  the  loss  of  saccharine  elements  caused  by  stripping 
off  the  leaves.  The  results  obtained  in  Germany  by  analysis  from  beets 
stripped  and  unstripped  are  as  follows : — 

Beets  stripped.        Beets  unstripped. 

Water       88*250  85800 

Sugar        6-210  9320 

Nitric  elements 4'559  4*360 

Mineral  salts       0*981  0*720 


100000  100*000 

Schwartz,  a  Belgian  agriculturist  considers,  that  if  100  represents  roots 
unstripped,  98  would  be  the  yield  if  stripped  once,  and  58  if  stripped  twice. 

Beet  cultivation  in  Austria. 

At  Wischaw  is  a  farm,  also  deacribed  by  Mr.  Clarke,  who  says  of  it  "  Ihad 
the  curiosity  to  inquire  somewhst  closely  into  the  farm  staff,  and  found  it 
numbered  371,  divided  as  follows : — 30  salaried  officers ;  8  shepherds ;  24 
foremen  ;  20  stablemen  ;  163  herdsmen  ;  22  dairymaids  ;  125  labourers  j  the 
number  of  extra  hands  employed  during  the  season  of  cultivating  and 
harvesting  of  the  roots  is  from  2,000  to  3,0U0.  The  work  of  cultivation  is 
paid  for  by  the  day,  as  it  is  considered  that  it  is  done  better  under  this 
system  than  by  piece-work." 

Labour,  I  am  sorry  to  say,  is  very  low  in  the  beet-growing  countries ; 
during  harvest  the  men  get  9d.  to  Is.  per  day,  and  the  women  8d.  to  lOd.  a 
day ;  in  winter  the  rates  paid  are  even  lower. 

Oxen  are  largely  used  for  draught  purposes,  as  they  are  neater-footed 
than  the  horse  and  when  properly  trained  are  more  tractable. 

An  immense  quantity  of  manure  is  also  made,  stored,  and  thoroughly  pre- 
pared for  application  to  the  land  ;  this  is  an  important  point  in  connection 
with  beet-growing  in  New  South  Wales  which  should  not  be  lost  sight  of. 

Prom  the  best  authorities  on  the  continent  of  Europe  we  gather  that  the 
immediate  result  of  opening  a  Beet-root  Sugar  Factory  in  convenient 
proximity  to  the  growers  is  to  increase  the  value  of  land  one-third  and,  in 
some  cases,  one-half. 

Sugar-Beet  culture  in  the  United  States. 

In  the  United  States  sundry  good  attempts  have  been  made  to  produce 
sugar  from  beet  root ;  without,  however,  going  into  figures  it  may  at  once  be 
said  that  the  quantity  of  sugar  so  produced  is  comparatively  small.  Experi- 
ments have  been  made  by  the  United  States  Department  of  Agriculture  with 
sugar-beets  giving  satisfactory  results  in  the  following  States — California, 
Colorado,  Michigan,  Minnesota,  Nebraska,  Nevada,  South  Dakota,  Utah, 
Wisconsin,  Wyoming,  as  will  be  seen  by  the  July  Qazette^  which  gives  a 
good  account  of  beet  cultivation  in  the  United  States.  It  remains  to  be 
determined  \7hether  economic  conditions  will  warrant  the  establishment  of 
other  factories.  The  total  imports  of  sugar  have  reached  81,187,504j  dollars 
in  one  year,  and  it  should  be  noted  that  a  considerable  quantity  is  made 
from  the  sugar  maple  tree,  sorghum,  and  corn-stalks,  whilst  a  small  quantity 
is  also  made  from  sugar-cane. 
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Sugar-Beet  in  the  United  Kingdom. 

I  have  myself  grown  a3  good  sugar-beet  in  Great  Britain  as  could  be 
produced  in  any  part  of  the  world.  The  question  might  reasonably  be  asked 
how  it  is  that  the  cultivation  of  this  important  plant  has  not  been  more 
successful  in  that  country  ;  the  answer  is,  because  the  industry  had  always 
the  opposition  of  the  Government ;  and  this,  together  with  the  fact  that 
bounties  are  paid  to  growers  by  most,  \i  not  all,  the  continental  Govern- 
ments, has  operated  in  preventing  its  profitable  cultivation  in  the  United 
Kingdom.  The  question  of  bounties  is  one  of  great  complication,  and  beyond 
the  scope  of  this  article.  A  recent  attempt  by  the  British  Government  to 
deal  with  the  matter  at  an  International  Convention  met  with  disastrous 
failure.  Mr.  Salatnay  points  out  in  connection  with  the  subject  that  in 
1850  a  revenue  of  £4,130,000  was  obtained  from  sugar,  and  that  in  order 
not  to  endanger  this  a  duty  of  24s.  per  cwt.  was  imposed  on  all  sugar  made 
from  beet  root  in  the  United  Kingdom.  A  restriction  of  this  sort  still  exists, 
and  in  the  face  of  it  growers  cannot  successfully  compete  with  continental 
production. 

Sugar-Beet  in  Victoria. 

Attempts  are  being  made  to  establish  the  industry  in  Victoria.  The 
colony  offers  a  bonus  of  £2  per  ton  on  the  first  5,000  tons  of  sugar  pro- 
duced and  £1  per  ton  on  the  second  5,000  tons, — a  total  of  £15,000,  wnich 
will  no  doubt  be  secured  by  some  enterprising  company.  The  New  Zealand 
Government  is  also  encouraging  the  production  of  sugar-beet  by  ofEering 
bonuses. 

Numerous  experiments  have  been  carried  out  at  the  instance  of  the  Depart- 
ment of  Agriculture  in  Victoria  with  most  satisfactory  results.     Six  hundred 
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Hg.  L— Washer,  oonsistinR  of  a  spiral  carrier  in  a  wooden  troiigh,  and  a  spray  of  water  playing 

over  the  roots. 

packets  of  seed  were  distributed;  the  results  showed  a  yield  of  from  15  to 
25  tons  per  acre,  the  juice  containing  from  12  to  17  per  cent,  of  sugar.  It 
may  be  mentioned  that  100  lb.  of  beet  roots  of  average  richness  contains 
7  lb.  of  refined  sugar,  in  every  way  as  good  as  that  obtained  from  the  sugar- 
cane.   It  has  been  pointed  out  elsewhere  that  there  should  be  no  difficulty 
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Fig.  2.— Baspcr,  or  pulper,  oou- 
tUtiog  esseDtiully  of  a  horizontal 
drum,  20*in.  diameter  and  16-in. 
wide,  tiie  round  surface  of  which 
is  made  of  a  sheet  of  galraniaed 
iron,  with  Jagged  holes  in  it  like 
an  ordinary  cook's  grater. 


Fig.  3.— Press,  consisting  of  ordi- 
nary hydraulic  press,  with  small 
accumulator  attached  to  allow  of 
continuance  of  pressure  when  pump 
is  not  being  worked.  Exact  dimen- 
sions and  power  will  be  determined 
by  this  season's  experiments. 
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in  BOgar-beet  cnltkation — ^it  has  been  positiTelj  proved  in  Victoria  that  good 
Toots  with  a  full  percentage  of  sugar  can  be  grown  in  Australia,  and  that  if 
central  factories  could  be  established  at  which  growers  could  deliver  the 
roots  (or  even  the  iuice  extracted  locally)  in  good  condition,  the  indushy 
must  sarelj  pay  all  concerned.  Mr.  A.  N.  Pearson,  chemist  to  the  Victorian 
Agricultural  Department,  has  planned  a  system  for  extracting  juice  from 
the  sugar-beet,   on  the  ground.      "The  machines  required  are  four  in 


Fig.  4.— Evaporator,  ooiulsting:  of  (ralvanlzed  iron  vat,  with  flre-box  and  flue-pipes  in^de  forboilinff 
water.  This  vat  is  covered  over  by  a  sloping  eA-aporatiog  tray,  the  surface  of  which  u 
divided  by  croes-alips  into  a  zig-zag  channel. 

number.  The  first  for  washing  the  roots  (Fig.  1).  The  second  for  grating 
the  roots  to  a  pulp  (Pig.  2).  The  third  a  press  for  extracting  the  juice 
(Fig.  3).  The  fourth  an  evaporator  (Fig.  4),  from  out  of  which  the  sugar 
comes,  grey  or  brown,  in  a  halt  candied  condition,  in  which  state  it  can  be 
carried  in  bags  to  the  refinery.  The  total  cost  of  such  a  plant  will  not  be 
more  than  £150,  and  it  would  be  quite  sufficient  to  manipulate  all  the  beet 
grown  by  a  number  of  farmers  in  any  particular  district.  The  Melbourne 
Sugar  B^efinerv  Companies  are  willing  to  purchase  the  raw  material  prepared 
according  to  this  plan  at  a  price  returning  a  good  profit  to  the  grower." 

"We  can  well  understand  Victoria  embarking  in  this  industry,  seeing  that 
sugar-cane  will  not  grow  in  the  Colony. 

Prospects  in  Kew  South  Wales. 

With  regard  to  prospects  of  beet-root  cultivation  for  sugar  in  this  Colony, 
I  think  thatf  farmers  in  New  England  will  admit  that  the  mar^  of  profit  is 
satisfactory.  We  have  no  duty  to  pay  on  the  home-made  article,  and  there 
is  ample  room  in  these  Colonies  for  more  of  it,  as  has  been  pointed  out 
when  speaking  of  our  imports ;  whilst  we  should  also  take  into  consideration 
other  direct  and  indirect  advantages  to  be  gained  from  the  cultivation  of 
beet.  Facts  have  proved  that  the  culti?ation  of  the  sugar-beet  and  the 
manufacture  of  sugar  therefrom  form  a  most  important  industrv,  to  which 
many  countries  owe,  to  a  great  extent,  their  prosperity,  notably  France, 
Austria,  and  Germany.  It  is  wise  in  these  days  of  depression  to  carefully 
examine  our  resources  and  ascertain  to  what  extent  the  cultivation  of  new 
crops,  amongst  them  sugar-beet,  would  give  farming  an  impetus  in  thia 
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Colony.  Putting  on  one  side  altogether  the  profits  to  be  obtained  from 
sugar-beet  itself,  it  may  be  noted  that  we  should  reap  other  advantages  in 
the  improved  condition  of  the  soil,  owing  to  the  more  varied  cultivation  and 
the  introduction  of  a  good  rotation  crop ;  our  provender  for  cattle  and  sheep 
would  be  increased,  and  that  in  a  material  very  rich  in  itself ;  we  should  be 
helping  the  dairy  industry  and  be  encouraging  the  fattening  of  stock  for 
distent  markets  in  thus  improving  our  stock  food  supplies.  Again,  we  should 
be  required  to  use  our  railways  more,  be  providing  more  work  for  the  inhabi- 
tants, and  in  many  other  ways  besides  those  mentioned,  be  aiding  in  the 
material  welfare  and  prosperity  of  our  country. 

It  is  very  doubtful  whether  the  root  crops,  turnips,  mangolds,  Ac,  of 
Great  Britain  are  in  themselves  payable  ones;  more  particularly  since  the 
days  of  ensilage.  They  are,  however,  not  likely  to  be  given  up,  for  the 
reason  that  they  constitute  the  foundation  of  good  farming,  and  take  an 
important  place  in  the  rotation  of  crops.  A  great  improvement  in  British 
farming  has  been  noticeable  since  root  crops  were  introduced,  and  I  am 
^uite  sure  the  same  will  be  the  case  in  Australia  when  root  crops  are  exten- 
sively grown. 

Basset,  in  his  work  on  sugar  manufacture,  says :  "  The  manufacture  of 
sugar  from  beet  is  one  of  the  most  important  elements  of  public  prosperity. 
Besting  on  agricultural  progress  and  the  wants  of  a  constantly  increasing 
population  ;  allied,  by  reason  of  the  cattle  it  supports,  with  the  production 
of  meat  and  bread,  based  upon  improving  cultivation  of  the  soil,  it  renders 
to  modern  society  the  greatest  services,  at  the  same  time  that  it  attains  for 
itself  the  highest  point  of  prosperity  and  glory  to  which  any  industry  ever 
had  the  ambition  to  aspire. 

Other  writers  agree  with  the  above,  and  all  concur  in  saying  that  this 
industry  stands  pre-eminent  with  its  beneficent  results. 

It  is  not  my  intention  to  touch  on  the  cost  of  erecting  factories  for  the 
extraction  of  the  sugar.  There  appears  to  be  a  considerable  diversity  of 
opinion  amongst  experts  as  to  the  amount  of  capital  necessary.  It  is 
generally  understood  that  £100,000  would  be  requir^  ;  some  have  put  it  as 
low  as  £15,000  and  some  as  high  as  £200,000.  The  farmers  of  New 
England  may  rest  assured  that  if  they  prove  that  their  soil  and  climate  are 
suited  to  the  production  of  a  first-class  beet,  enterprise  will  not  bo  wanting 
to  provide  capital  for  extracting  the  juice  and  manufacturing  the  sugar,  as 
has  been  done  by  the  Colonial  Sugar  Company  in  connection  with  sugar 
cane.  It  is  well  known  that  when  the  industry  is  carried  on  on  a  large  s(^e 
it  is  much  more  profitable  than  when  carried  on  in  a  small  way.  Enough 
has  been  said  to  show  the  suitability  of  the  soil  and  climate  of  the  New 
England  district  to  produce  good  sugar  beet.  The  matter  rests  entirely  with 
the  farmers  themselves  as  to  whether  they  can  make  this  industry  a  success. 

In  conclusion,  I  have  to  acknowledge  mv  indebtedness  in  the  preparing  of 
this  article  to  the  valuable  papers  that  have  already  appeared  in  our  own 
Oazetfe,  also  to  Mr.  Salatnay,  whose  papers  on  the  subject  appeared  in  the 
Melbourne  Age,  September  and  October,  1893,  to  Mr.  E.  Clarke  in  the 
Journal  of  the  Boyal  Agricultural  Societg  of  England,  1891,  and  Wave  on 
the  Sugar  Beet. 


Digitized  by 


Google 


Digitized  by 


Google 


o 


I  < 


ii 


I 


Digitized  by 


Google 


jPauUry. 


Poultry. 


By  S.  GRAY, 
Sub-Editor. 


The  Minorca  Fowl. 

Tub  Minorca  is  a  bird  of  Mediterranean  origin,  and  is  well  known  and  hi 
esteemed  on  the  ialand  after  which  it  is  named.  It  is  supposed  by  i 
authorities  to  be  the  breed  from  which  the  white-faced  Spanish  has 
raised.  Whether  or  not  this  is  the  case  it  is  a  much  hardier  bird,  an 
mj  opinion,  a  more  useful  bird  in  every  way.  £n  addition  to  being  a 
layer,  it  produces  the  largest  egg  laid  by  any  fowl  known,  it  being  pos 
to  pick  out  without  trouble  eggs  weighing  3  oz.  each.  As  a  table  bird 
also  more  satisfactory  than  either  the  Spanish  or  the  Leghorn. 

The  following  description  given  by  Mr.  H.  Leworthy,  of  Bamst 
England,  is  taken  from  Lewis  Wright's  Book  of  Poultry  : — "  The  con 
the  cock  is  very  large,  straight,  and  upright,  the  spikes  being  very  wi( 
the  base  and  tapering  at  the  points.  The  wattles  are  very  large  and 
dulous,  the  ear-lobe  long,  and  as  purely  white  as  a  Spanish,  but  the  fa 
red,  with  a  purple  tinge  under  the  eye,  the  cheeks  being  very  thin.  Th( 
should  be  a  very  dark  colour,  and  the  beak  dark  horn.  Tne  shoulder 
wide,  legs  short,  and  carriage  rather  low.  The  tail  is  very  large  and  flov 
The  comb  of  the  hen  falls  over  one  side  of  the  face,  bo  as  almost  to  coi 
the  whole  of  it,  and  even  the  bill,  otherwise  she  corresponds  closely  witl 
cock,  allowing  for  difference  of  sex.  The  plumage  of  both  cock  and 
must  resemble  that  of  the  rook,  being  a  sooty  kind  of  black.  The  weigl 
the  cock  averages  about  5^  lb.,  and  of  hens  about  4^  lb." 

Since  the  above  was  written  considerable  improvement  has  taken  pla 
regard  to  weight,  and  it  is  now  possible  to  obtain  cocks  weighing  9  lb. 
hens  7  lb.  In  addition  to  its  other  good  qualities  the  bird  is  a  hardy 
and  not  difiScult  to  rear.  It  adapts  itself  to  almost  any  part  of  New  S 
Wales  from  the  sea  coast,  where,  of  course,  it  is  quite  at  home,  to  the  v 
regions  of  the  interior.  In  the  interior,  however,  there  might  be  some 
cmty  in  keeping  the  ear-lobes  white  and  obtaining  the  very  large  dev< 
ment  of  comb  and  wattle,  but  this  is  only  of  moment  where  exhibition  1 
are  required,  and  the  provision  of  plenty  of  shade  would  no  doubt  count< 
any  such  effects  of  the  hot  sun.  While  they  are  not  generally  regarde 
winter  layers,  early  hatched  pullets  may  be  relied  upon  to  contribute  a 
quota  to  the  egg-basket  in  winter,  and  the  year  round  it  is  not  a 
uncommon  for  a  hen  to  produce  from  150  to  180  eggs. 

Mr.  Wright  very  commendably  adds  a  word  of  warning  to  breeders  ag] 
the  exaggeration  of  the  various  points.  The  points  as  they  appear  are  ( 
sufficiently  developed,  and  any  exaggeration  becomes,  in  my  opii 
unnatural  and  unsightly.    It  must  not  be  forgotten,  moreover,  that 
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great  development  in  one  direction  will  probably  Have  a  deleterious  effect  on 
some  other  point,  and  should  it  be  a  point  of  utility  which  is  so  effected,  it 
will  certainly  not  be  any  improTement  of  the  breed. 

There  was  at  one  time  an  idea  that  the  Minorca  should  stand  higb  on  the 
leg,  but  it  is  now  generally  admitted  that  the  typical  bird  should  have  legs  of 
medium  length,  with  full  breast  and  body.  A  little  lustre,  too,  is  now 
generally  preferred  on  the  feathers.  Dark  legs  are  preferred  in  the  show 
pen,  but,  as  usual,  get  lighter  with  age.  The  cock  snould  be  broad  in  the 
skull,  or  the  comb  is  apt  to  go  oyer.  His  comb  should  be  evenly  spiked,  and 
of  course  straight  and  well  nnished  behind.  The  lobe  is  generally  described, 
by  those  content  with  a  moderate  one,  as  "almond-shaped."  The  hen's 
comb  should  fall  well  over,  but  with  an  arch  in  front.  In  cold  places  the 
"  tips"  of  the  spikes  are  apt  to  be  frost-bitten,  which  can,  however,  be  almost 
always  prevented  by  smearing  over  occasionally  with  oil.  This  keeps  water 
from  adhering  when  the  fowl  drinks.  "  We  are  certain  from  personal  obser- 
vation," says  Mr.  "Wright,  "  that  too  large  combs  and  wattles  both  spoil  the 
carriage  and  hinder  laying,  birds  with  such  not  being  able  to  pick  up  their 
proper  allowance  in  competition  with  those  more  moderately  enaowed. 

The  chief  breeders  in  New  South  Wales  are  Mr.  C.  Brown,  of  Newbridge; 
Mr.  Ambrose  Hallen,  Toongabbie ;  Mr.  T.  Hall,  of  Fairfield ;  Mr.  J.  & 
Moller,  of  Orange ;  Mr.  J.  Spratt,  of  Orange ;  and  Mrs,  W.  H.  Webb,  of 
Bathurst. 

The  illustration  is  from  a  photograph  of  a  pen  of  birds  belonging  to  Mr. 
Ambrose  Hallen. 

The  following  "  Value  of  Defects  in  Judging"  is  taken  from  Mr.  Wright's 
book : — 


PoiniU  qf  Merit. 

A  bird  perfect  in  shftpe,  style,  colour, 
and  condition  to  count  in  points    100 


Dtftcts  to  be  deducted, 

Bad-shftped  comb          15 

Ear-lohe  folded,  wrinkled,  or  dupli- 
cated        ...  8 

White  on  face 15 

Stain  of  red  on  ear-lobe 12 

Scabs  or  blemishes  on  ear-lobe          .»  ^ 

Want  of  hackle ^ 

Squirrel  tail        IS 

Faults  in  plumage          12 

Want  of  size       15 

Want  of  symmetry        , ^ 

Want  of  condition         15 

Disqualiji cations, — Cock's  comb  falling  on  one  side,  or  lien's  not  doing  eo. 
Combs  trimmed,  cut,  or  pierced.  Crooked  backs  or  tails,  or  any  other 
deformity.  Any  fraudulent  trimming,  dyeing,  or  dressing  whatever.  Lep 
of  any  colour  but  dark-leaden  or  black,  or  the  occurrence  of  any  coloured 
feathers  in  the  plumage. 
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Notes  on  Insect  and  Fungous  Pests. 


By  C.  T.  MU8S0N, 
Hftwkesbiuy  Agricultural  College. 


Spbing  Woek  in  the  Oechakd  and  Gabden. 

A  SHABP  look-out  should  bo  kept  for  the  appearance  of  any  crop-peets, 
either  insect  or  fungoid,  and  on  the  first  sign  of  such  take  the  necessary 
steps  to  prevent  them  spreading.  In  all  cases  of  common  and  ever-present 
pests  early  preventive  steps  should  be  t^ken  without  waiting  for  their  actual 
appearance.  Many  crop-pests  can,  by  means  of  energetic  early  measures, 
be  preserved  from  great  loss  ;  whilst  it  may  be  taken  as  a  safe  rule  that 
hall-hearted  measures  do  little  or  no  good.  There  should  be  no  hesitation, 
and  where  any  doubt  exists  adopt  the  safe  course  of  applying  such  means  as 
are  at  hand,  and  make  the  matter  as  certain  as  is  possible  with  us. 

Below  is  a  condensed  outline  of  measures  that  should  be  carried  out  in 
dealing  with  some  of  the  commoner  pests. 

Fungi. 
Pear. 

Leaf  Blight, — Following  up  the  winter  spray  an  application  of  Ammonio- 
carbonateof  copper  should  bo  made  at  intervals.  First  application  just 
before  the  flowers  expand ;  a  second  when  bulk  of  the  petals  have  fallen  ; 
and  again,  say,  twice  more  at  intervals  of  fourteen  days. 

Apple. 

8eah,  Cracking^  or  Black  Spot, — ^Apply  the  same  remedy,  and  in  the 
same  way,  as  for  pear  leaf  blight. 

Mouldy  Oore, — Caused  by  the  presence  of  common  mould  in  the  core  of 
certain  varieties.  Infection  is  brought  about  by  the  spores  of  the  fungus, 
carried  by  the  wind,  settling  on  the  eye  of  the  growing  fruit,  on  germinatmg, 
the  new  growth  travels  down  the  open  pip  and  starts  the  trouble.  In 
planting  avoid  all  varieties  with  open  pip-holes,  and  if  the  fungus  is  doing 
damage  spray  the  trees  with  ammonio-carbonate  of  copper  immediately  on 
&dl  of  the  petals  and  again  ten  days  later,  repeating  the  application  if 
necessary. 

Bipe  Boi, — Common  rot  in  apples  is  caused  bv  a  fungus.  Gommon^Bense 
treatment  required.    Gotten  apples  should  not  be  allowed  to  remain  on  the 

Cund ;  th^  should  be  destroyed  by  burning  or  deep  burying,  burning, 
^ever,  is  always  preferable  to  burying,    In  gath^^g,  hand[ling,  and 
paddng  great  care  should  be  taken  not  to  bruise  the  fruit  or  damage  the 
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skin.  Fruit  should  never  be  thrown  into  cases  or  on  to  ground,  but  carefully 
placed  there.  No  doubt  half  the  fruit  that  so  rapidly  rots  when  marketed 
does  so  through  rough  handling. 

Peach. 

Suffers  from  leaf-curl  and  rust.  As  advised  in  the  winter  notes,  all  stone 
fruits  are  very  tender  and  cannot  stand  the  application  of  fungicides  of 
normal  strength.  Trials  of  weak  solutions  of  Ammonio-carbonate  of  copper 
or  Bordeaux  mixture  should  be  made  (say,  at  half  strength).  Trees  so 
treated,  if  withstanding  the  application,  have  proved  to  be  healthier,  and  to 
keep  their  leaves  cleaner  than  untreated  trees.  Diseased  parts  should  be 
cut  off  and  burned. 

Apricot. 

Trees  subject  to  shot-hole  disease  should,  after  the  winter  spray,  be  treated 
with  one  of  the  remedies  mentioned  in  speaking  of  the  peach ;  applying  the 
liquid  weak  and  at  intervals,  following  the  plan  indicated  when  deaUng  with 
pear. 

Orange. 

A  black  fungus  frequently  appears,  covering  the  upper  surfaces  of  the 
leaves  with  a  soot-like  layer.  This  denotes  the  presence  of  certain  hemip- 
terous  insects  (aphis  or  scale),  the  fungus  only  occurring  on  leaves  covered 
with  a  sticky,  sugary  liquid  excreted  by  the  insects.  Get  rid  of  the  insecta 
by  applying  kerosene  emulsion  or  resin  wash  and  the  sooty  coating  will  soon 
disappear. 

Grape  Vine. 

Oidium  is  a  common  disease,  appearing  as  a  white  mealy  coating  on  the 
leaves  and  fruits.  Easily  kept  from  damaging  the  fruit  by  regular  applica- 
tions of  powdered  sulphur,  dusted  on  through  a  piece  of  cheese-cloth  or 
muslin,  of  one  or  two  layers,  or  by  means  of  the  sulphur  bellows. 

Black  Spot  is  a  much  more  difficult  disease  to  cope  with.  All  hadlj 
infested  shoots  should  be  cut  away  and  burned.  Eegular  applications  of 
Bordeaux  mixture  should  be  made  until  the  grapes  begin  to  turn,  then  Eau 
Celeste  should  be  used  instead,  as  the  lime  in  the  Bordeaux  mixture  would, 
if  put  on  as  the  berries  ripen,  discolour  them,  rendering  them  unsightly, 
whilst  Eau  Celeste  does  not  injure  their  appearance.  These  remedies 
following  the  winter  wash  with  sulphate  of  iron  would,  if  persevered  in,  much 
reduce  the  pest. 

Insects. 
Apple. 

Godlin  Moth, — ^Wherever  this  pest  occurs  it  can  be  kept  down  if  proper 
steps  are  taken,  namely,  regular  applications  of  Paris  green,  1  lb.  in  200 
gallons  of  water,  some  flour  being  added.  First  application  to  be  made 
immediately  the  fruit  has  set,  and  continued  at  intervals  of  fourteen  dajs, 
until  the  fruit  commences  to  change  colour.  Two  bandages  of  canvas,  or 
twisted  straw,  should  be  fastened  round  the  tree  trunk,  the  lower  one  about 
1  foot  from  the  ground,  upper  one  a  foot  above  the  first.  Every  seven  or 
ten  days  these  bandages  snould  be  taken  off  and  examined ;  all  grubs  and 
chrysalides  found  sheltering  therein  should  be  carefully  destroyed.  Fallen 
apples  should  not  be  allowed  to  lie  about.  They  might  be  boiled  and  given  to 
pigs,  or  buried  deep  in  the  ground.    All  loose  bark  should  be  removeo. 
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3£usiel  Seale.—Seale  ineects  feed  upon  tlie  sap  of  the  tree,  and  rob  it  of 
nourishment  required  for  its  own  use.  Frequently  they  occur  on  the  fruit. 
All  scales  are  difficult  to  dislodge,  but  regular  treatment  should  be  carried 
out.  Eollow  up  the  winter  treatment  of  brushing  with  some  insecticide  by 
applications  of  Kerosene  emulsion  or  resin  wash. 

A.merican  Blight, — In  cases  of  infested  trees,  the  roots  may  be  opened  up 
and  treated  with  hot  water,  sulphate  of  iron,  or  soapsuds.  If  branches  are 
attacked,  brushing  with  kerosene  emulsion  or  resin  wash  will  reduce  the 
evil.  Insects,  if  below  ground,  should  be  prevented  from  reaching  the 
branches  by  means  of  bands,  greased  at  intervals,  tied  round  the  tree. 
Decoction  of  tomato  stems  and  leaves  said  to  drive  away  or  kill  the  insect  if 
applied  as  a  spray.  Tomato  plants  grown  round  the  apple  trees  are  said  to 
keep  this  blight  away.  Trunks  of  the  trees  should  be  tept  clean,  all  loose 
bark  being  taken  away. 

JSairy  Orub, — At  Eichmond,  during  1893,  apple  trees  suffered  severely 
towards  the  end  of  summer  from  the  attack  of  a  hairy  grub,  the  larva  of  a 
night-flying  moth,  which  destroyed  the  leaves  and  pupated  in  silky  cocoons 
in  crevices  of  the  bark,  forks  of  the  tree,  or  any  sheltered  spot  on  the  trunk. 
Had  these  been  left  we  should  have  allowed  the  insects  to  increase  greatly. 
Hand-picking  was  resorted  to,  and  the  trees  cleared,  all  grubs  and  cocoons 
being  destroyed. 

Pear. 

XeqfMiie, — If  this  pest  appears,  and  is  likely  to  give  trouble  (it  lives  in 
small  galls  on  the  under  surfaces  of  the  leaves),  applications  of  soap  and 
sulphur  emulsion  or  kerosene  emulsion  should  be  given  at  intervals,  care 
being  taken  that  the  undersides  of  the  leaves  receive  the  spray. 

PeaclL 
Aphis, — There  insects,  "green  fly,"  "black  aphis,"  and  others,  are 
frequent  on  stone  fruits.  They  can  be  got  rid  of  by  applying  a  decoction  of 
Quassia  chips  and  soft  soap.  Boir4  oz.  of  each  in  a  gallon  of  water  for  an 
hour,  strain,  make  up  to  4  gallons  with  warm  water,  and  apply  as  a  liquid 
Bpray,  either  cold  or  slightly  warm,  as  frequently  as  fouud  necessary.  Two 
or  three  applications  will  usually  clear  them  away. 

Pig. 

JBlg-leaf  Beetle, — The  larvsa  (hairy  grubs)  attack  the  leaves,  and  the  f  ull- 
gppown  beetle  (brown,  half  an  inch  long)  the  young  shoots.  Apply  Paris 
green,  1  lb.  to  150  gallons  water,  with  a  little  flour  added,  at  intervals  of 
fourteen  days,  as  a  liquid  spray.  If  the  beetles  are  plentiful,  shake  the  tree ; 
they  fall  to  the  ground,  which  can  then  be  heavily  watered  with  boiling  water 
from  a  waterin9[-can.  There  is  no  difficulty  in  preventing  serious  trouble 
from  this  pest  if  Paris  green  is  regularly  applied. 

Orange. 
Aphis, — ^This  also  occurs  on  lemon  and  mandarin.    Apply  kerosene  emul- 
sion or  resin  wash. 

Bed  Seale^  White  Louse,  and  other  scale  insects. — All  very  difficult  to  dis- 
lodge. Begular  applications  of  kerosene  emulsion  or  resin  wash.  These 
can  be  kept  up  all  the  year  round  if  necessary,  except  when  trees  are  in 
flower.  All  scales  are  largely  preyed  upon  by  ladybird  larvsB,  and  other 
predacious  insects. 
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Borers, — The  grubs  of  certain  beetles  penetrate  the  branches  of  orange 
(and  other  trees  at  times).  Insert  a  piece  of  wire  into  the  holes,  twisting 
it  about;  examination  of  the  end  will  show  whether  the  grub  has  been 
pierced,  if  it  has  it  will  die ;  plug  the  holes  with  clay.  If  attack  is  bad, 
the  parent  insects  may  be  prevented  from  laying  their  eggs  on  the  trunk  or 
branches  by  washing  the  tree  with  strong  kerosene  emission,  carbolic  acid 
and  water,  or  whitewash  in  which  a  little  kerosene  or  carbolic  acid  can  be 
mixed. 

Orange  Bust  Mite, — A  small  spider  mite  that  punctures  the  oil-cells  of  the 
skin,  causing  the  oil  to  exude  and  oranges  to  oecome  discolour^,  spoiling 
their  appearance,  and  consequently  damaging  prospects  of  sale.  ±Uadilj 
kept  down,  if  on  its  appearance,  and  at  regular  interrals,  the  oranges  are 
sprayed  with  soap  and  sulphur  emulsion. 

Grubs. — Caterpillars  of  several  species  of  butterflies  attack  this  plant, 
living  on  the  leaves.  Paris  green  may  be  applied  to  poison  them,  but  we 
have  found  hand-picking  the  most  satisfactory. 


Grape  Vine. 

Vine  Moth, — A  black,  yellow,  and  red  grub,  the  larva  of  a  handsome  moth, 
of  the  same  colours,  does  a  great  amount  of  damag^e  to  vines.  If  not 
attended  to  regularly  the  leaves  are  completely  stripped  away.  Paris  green, 
1  lb.  to  150  gallons,  may  be  applied,  but  if  the  vines  are  few  in  number  daily 
hand-nicking  is  the  best  plan.  This  grub  is  extensiveljr  destroyed  here  by  a 
plant  Dug,  a  brown,  flat,  angular  insect  about  |  of  an  inch  in  length. 


Cabbage. 

Gahbage  Moth, — A  small  white  grub,  that  of  the  common  cabbage  moth, 
damages  large  numbers  and  pupates  in  a  silW  cocoon  in  hollow  places  on 
the  leaves.  If  the  plants  can  be  brought  safely  through  the  first  h^Uf  of 
their  lives  without  serious  damage  they  reach  maturity  in  fair  condition. 
One  of  the  best  remedies  is  "  tar-water '  applied  to  the  plants  when  (juite 
young  and  at  intervals.  Boil  1  lb.  coal  tar  in  2  gallons  water,  and  dilate 
with  water  to  100  gallons  for  use.  Fine  ashes  or  powdered  liine  are  also 
distasteful  to  the  grubs. 

Potatoes. 

Attacked,  but  not  seriously  damaged,  by  the  28-spot  ladybird,  which 
feeds  upon  the  leaves.  A  large  form,  belongins;  to  a  section  of  that  generally 
useful  group,  which  unfortunately  habitually  ^eds  on  plants. 

Hardly  worth  the  trouble  of  applying  a  remedy.  Paris  green,  however, 
may  be  used  in  case  attack  is  really  serious. 

Potato  Moth, — ^The  grub  of  this  small  moth  does  considerable  damage, 
both  to  the  growing  plant  and  the  stored  tubers.  Difficult  to  reiach,  conse- 
quently remedies  must  be  preventive.  Stored  tubers  showing  signs  of  its 
presence  should  be  boiled  and  given  to  the  pigs.  Before  storing  tubers,  thef 
may  be  washed  in  a  weak  solution  of  alum  or  sulphuric  acid  or  corrosiTe 
sublimate.  Sawdust  spread  over  tubers  prevents  moths  reaching  them  to  hiy 
their  eggs.    Infected  tubers  should  not  be  pli^nted. 
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Tobacco. 

The  seed  capBules  are  penetrated  by  the  army  worm  (gmb  of  the  maize 
moth),  which  feeds  upon  the  young  seeds,  boring  into  the  capsule,  and 
allowing  rain  to  penetrate,  causes  all  contained  seeds  to  be  lost.  Eegular 
hand-picking  is  the  only  remedy  once  the  grubs  attack. 

Also  attacked  by  the  potato  moth,  which  lays  its  eggs  thereon,  the  grubs, 
en  hatching,  burrowing  into  lower  leaves  and  stem  near  the  ground,  often 
causing  the  latter  to  snap  under  pressure  of  the  wind,  the  whole  plant 
falling  to  the  ground.  Clear  away  and  destroy  the  attacked  leaves.  Never 
^aaat  on  or  near  ground  where  potatoes  have  been  growing  if  they  have 
been  attacked  by  the  same  pest. 

Eemabeb. 

If  the  steps  herein  advised  are  persevered  in  throughout  the  period  when 
attack  is  dangerous,  growers  will,  without  doubt,  reap  the  benefit  of  larger, 
cleaner  crops,  whilst  every  year  under  such  a  system  of  "preventive 
measures  applied  "  the  loss  suffered  would  be  smaller. 

The  measures  must  be  thoroughly  carried  out  to  be  efficient,  and  the  general 
rales  mentioned  in  last  month's  remarks  on  "  winter  work,"  with  reference 
to  the  application  of  sprays,  must  be  carefully  followed. 

Experience  soon  shows  how  much  liquid  will  be  required.  One  gallon 
should  be  sufficient  for  at  least  six  medium-sized  fruit-trees,  possibly  more. 
The  cost  for  materials  and  labour  is  trifling.  Compared  with  the  result, 
certainly  not  more  than  3d.  per  tree  for  four  sprays  if  150  trees  »e  treated, 
and  if  large  numbers  are  operated  on,  lid.  per  tree  would  cover  it,  whilst 
an  increase  of  good  fruit  of  only  5  per  cent,  would  give  a  handsome  return 
on  the  outlay.  Machines  must,  of  course,  be  provided,  and  labour  coste 
money.  The  most  useful  forms  of  spray-pump  are,  alight  one  to  carry  about 
like  the  Vermorel,  which  will  take  3  gallons,  and  a  larger  one  on  wheels,  having 
a  brass  deliveiy  tube  not  less  than  4  feet  long  attached  to  a  short  rubber 
tube  giving  a  full  stretch  of  (say)  8  feet.  The  Vermorel  should  not  be  used 
when  kerosene  is  applied.  A  small  hand  syringe,  having  nozzles  for  vertical 
and  horizontal  discharge,is  very  useful.  The  "  Stott "  instrument  is  agood  one. 

There  is  not  the  slightest  danger  of  poisoning  from  eating  sprayed  fruit, 
consequently  there  need  be  no  hesitation  in  trying  to  save  our  crops  by  its 
use.    I  shall  have  something  to  say  on  this  point  in  a  later  number. 

Note. 

(1.)  In  making  up  all  sprays,  wooden  or  earthenware  utensils  should  be  used  (not  iron). 
(2.)  All  liquids  should  be  kept  well  stirred,  as  the  useful  matters  are  generally  in 
luspension. 
(3.)  Plants  must  not  be  sprayed  when  in  flower. 
(4.)  Beware  of  spoiling  appearance  of  the  fruit  as  it  ripens. 
(5.)  Paris  green  is  very  poisonous,  and  should  be  kept  out  of  the  way  of  children. 

How  to  make  the  Liquids. 

AmmoniO'Carhonaie  of  Copper. — ^To  make  30  gallons:— (a)  dissolve  21b. 
copper  sulphate  in  hot  water ;  (6)  dissolve  in  a  separate  vessel  2i  lb.  sodium 
carbonate  in  hot  water.  When  thoroughly  dissolved  mix  the  two  slowly, 
and  add  li  pint  strong  ammonia,  dilute  to  30  gallons  with  water. 

£au  Celeste, — To  make  22  gallons  : — Dissolve  1  lb.  copper  sulphate  in  hot 
water,  make  up  to  22  gallons  with  water,  and  just  before  using  add  li  pint 
of  strong  ammonia. 
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Bordeaux  Mixture, — ^To  make  22  gallons: — (a)  Dissolve  4  lb.  copper 
sulphate  in  hot  water ;  {h)  dissolve  in  a  separate  vessel  2  lb.  fresh  lime  ia 
hot  water.  When  cool  mix  the  two  slowly,  pouring  (ft)  into  (a),  filter,  and 
make  up  to  22  gallons  with  water.  A  mixture  of  half  this  strength  should 
be  tried. 

Faris  Qreen, — 1  oz.  Paris  green  to  every  10  gallons  water  is  equal  to 
1  lb.  to  160  gallons ;  four-fifths  of  an  ounce  to  10  gallons  equals  1  lb.  to 
200  gallons.  Mix  the  Paris  green  with  a  little  water,  gradually  adding  more 
water.  Mix  a  little  flour  up,  4  oz.  to  every  oz.  of  Paris  green,  in  the  same 
way  in  a  separate  vessel ;  wnen  both  liquids  are  sufficiently  thin  they  can 
be  mixed  and  made  up  the  required  quantity. 

Kerosene  JEmulsion, — ^To  make  15  gallons : — Proportion,  1  part  kerosene  to 
14  water.  Dissolve  i  lb.  soft  soap  in  boiling  water,  and,  when  thoroughly 
dissolved,  pour  it  into  a  vessel  containing  1  gallon  kerosene ;  churn  the 
liquid  well  for  ten  minutes  by  means  of  a  garden  syringe.  This  produces  a 
creamy-looking  liquid,  which  must  be  diluted  for  use  to  15  gallons  with  cold 
water.    More  soap  may  be  used  if  desired. 

Besin  Compound, — ^To  make  12  gallons : — Boil  together  in  a  gallon  of  water 
i  lb.  washing  soda  and  1  lb.  resin,  stirring  the  liquid  occasionally ;  when 
thoroughly  dissolved  add  a  little  water  from  time  to  time,  keeping  hot  For 
use,  make  up  to  12  gallons  by  adding  hot  water  slowly.  Apply  when  nearly 
cold. 

8oap  and  Sulphur  Untulsion, — To  make  50  gallons : — Boil  1  lb.  sulphur 
in  a  gallon  of  water  for  an  hour,  add  1  lb.  of  whale-oil  soap  (or  even  soft 
soap),  and  mix  thoroughly.     Dilute  to  50  gallons  for  use. 

Combined  Spray, — One  spray  may  be  made  to  serve  for  both  insects  and 
fungi,  by  adding  a  little  Paris  green  to  one  of  the  fungicides,  say  Bordeaux 
mixture,  in  proportion  of  1  lb.  Paris  green  to  200  gallons  of  the  liquid. 
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Analysis  of  Tumut  Tobacco. 


By  F.  B.  GUTHRIE, 
Departmental  Chemist. 


Thb   following  is  the  result  of  analyses  of  two  samples  of  leaf  grown  a 
Tumut,  the  one  a  light,  the  other  a  dark  leaf : — 


Light  leaf. 

Dark  lea 

Water 

. 

.*        ... 

1303 

14-74 

Ash       

.. 

14-43 

13-41 

Nicotine          

..        ... 

2-40 

4-10 

Total  nitrogen 

•        •••        •( 

4-88 

i-75 

Analysis  of  Ash. 

Sand  and  charcoal 

.. 

.        ... 

11-46 

5-39 

Carbonic  acid 

.        •••        •• 

I.        ••. 

16-58 

22-27 

Composition  of  pure  Ash,  exclusive  of  sand,  charcoal,  and  carbonic  acid. 

Oxides  of  iron  and  alumina(Fe203  &  AI2O3)  1  '68  1  "01 

Lime(CaO)      

Magnesia  (MgC)        

Potash  (K3O) 

Soda(NaaO) 

Chlorine  (CI) 

SUica(SiOa) 

Sulphuric  acid  (SOs) 

Phosphoric  acid  (PaO^)        


Deduct  oxygen  equivalent  for  chlorine 


Alkalinity  calculated  as  potassium  carbonate 

Tt  is  of  interest  to  note  that,  although  the  plants  had  been  sprayed  with 
Pari*  Green  three  weeks  before  picking,  no  trace  of  this  compound  is  to  be 
found  in  the  dry  leaf. 


3905 

43-33 

10-15 

8-66 

17-28 

19-32 

9-95 

11-43 

2-19 

2-25 

4-88 

2-28 

7*90 

713 

7-81 

6-94 

100-89 

101-35 

•49 

•51 

100-40 

100-84 

9-02 

10-63 
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The  following  table  taken  from  Thorpe's  Dictionary  of  applied  Chemiatry, 
article  "  Tobacco,"  gires  the  composition  of  the  ash  of  some  typical  Americaa 
yarieties  of  leaf : — 


VirginUu 

Uncared;  for 
phiffTobttooo. 

Virginia. 

Flm-cand; 
low  grade. 

Tennenee. 

Fire-cured; 

forOennan 

and  English 

markets. 

Kentucky. 

Air-cured;  for 
plug  Toliaooo. 

Total  ash  in  dried  leaves 

Ash  exclnsive  of  sand  and  COa  ... 

14-29 

17-42 

19-21 

21-85 

12-41 

13-36 

14-37 

16-06 

AfkoUftei. 


Potash         

Soda 

Lime 

Magnesia     

Ferric  oxide 

Alumina      

Manganous  oxide  ... 
Phosphoric  anhydride 
Sulphuric  ,, 

Silica  

Chlorine      


Nicotine 


3416 

26-55 

33-15 

39-51 

0-26 

0-22 

015 

0-86 

31-76 

36-96 

36-48 

39-80 

7-91 

11-61 

11-85 

5-34 

0-68 

0-96 

0-61 

1-56 

1-22 

1-81 

0-95 

0-51 

0-00 

0-00 

0-25 

013 

3-81 

3-23 

4-42 

6-09 

4-99 

4-27 

6-16 

4-52 

1-39 

3-29 

3-42 

1-20 

13-92 

11-21 

2-66 

0-48 

100-00 

100-00 

100-00 

100-00 

3-26 

4-30 

6-29 

312 

Of  the  Tumut  leaf  the  light  sample,  owing  to  imperfect  cultivation,  does 
not  quite  fairly  represent  the  nature  of  the  leaf  under  proper  conditions. 
The  following  remarks  apply,  therefore,  more  particularly  to  the  dark  leaf. 

Of  the  American  varieties  above  recorded  the  Tumut  leaf  most  nearly 
approaches  the  Tennessee  product  in  general  characteristics,  and  as  it  is 
with  this  and  similar  leaf  that  it  would  be  brought  into  competition,  a  brief 
comparison  of  these  two  analyses  will  be  of  value.  The.  most  striking 
difference  in  the  chemical  composition  of  these  tobaccos  is  the  small  propor- 
tion of  potash  present  in  the  Tumut  leaf,  which  amounts  to  about  luuf  that 
in  the  American,  its  place  having  been  largely  taken  by  soda.  This  point  is 
of  importance  as  influencing  the  combustibility  of  tne  -  tobacco,  winch  is 
said  to  depend  principally  upon  the  amount  of  potash  in  combination  with 
organic  acids,  such  as  malic  and  citric  acids  in  the  leaf.  The  presence  of 
soda,  though  unusual  in  the  quantity  present  in  the  Australian  leaf,  is  not 
actually  prejudicial  to  the  combustibility  of  the  tobacco.  A  high  ash,  rich 
in  lime  and  potash,  and  a  high  alkalinity  are  indications  of  a  good  burning 
tobacco.  The  substances  detrimental  in  quantity  to  the  burning  quality  are 
sulphuric  acid,  chlorine,  and  phosphoric  acid.  Lime  is  well  represented  in 
the  Australian  tobacco,  and  the  proportions  of  the  injurious  ingredients 
above-named  compare  fairly  well  with  the  American  samples.  The  alkalinity 
of  the  ash,  which  is  due  to  the  conversion  of  the  potash  and  soda  compounds 
in  the  leaf  into  carbonates  on  burning,  is  usually  considered  a  factor  of 
special  importance  with  reference  to  the  combustibility  of  the  tobacco.  It 
is  not  given  in  the  American  analyses,  but  a  comparison  with  other  analyses 
shows  that  the  alkalinity  in  the  samples  of  Tumut  leaf  are  below  the  avenige. 
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The  following  table,  compiled  from  experiments  by  A.  Mayer  (Land 
Tersuclis  Stat.  38,  127),  bIiows  very  clearly  the  influence  of  the  presence 
of  different  proportions  of  potash,  chlorine,  and  alkalinity  upon  the  com- 
bustibility of  the  tobacco : — 


Ash. 

Calculated  in  Aflh. 

Tobaoco. 

Chlorine. 

PotMh. 

Alkalinity 

oaloulatedas 

K200«. 

1.  Good      

20-5 

7-3 

28-8 

23-9 

2.  Sufficiently  good  (light  ash) 

20*8 

2-4 

27-8 

32-7 

3.  Snffioiently  good        

22-5 

31 

29-3 

24-4 

4.  Suffioiently  good  (grey  ash) 

17-7 

6-8 

44-6 

231 

6.  Bad        

18-5 

178 

24-8 

2-7 

The  principal  defect  in  the  Tumut  leaf,  as  indicated  by  analysis,  is  its 
deficiency  iu  potash,  and  the  replacement  of  this  substance  to  a  large  extent 
by  soda.  This  is  traceable  in  the  first  place  to  the  nature  of  the  soil,  but 
principally  to  the  absence  of  proper  manuring.  The  soil  on  which  this  was 
grown  is  a  fairly  rich  alluvial,  but  it  is  questionable  whether  any  soil  con- 
tains potash  (which  is  the  manurial  ingredient  most  largely  demanded  by 
the  tobacco  crop)  in  quantities  sufficient  to  dispense  with  plentiful  manuring. 

Hanuring. 

Tobacco  is  one  of  the  crops  that  require  pretty  heavy  manuring,  more 
particularly  of  potash.  Of  the  different  potash-salts,  the  sulphate  is  the 
one  which  gives  the  best  results.  Manures  containing  chlorides  are  to  be 
avoided — such  as  potassium  chloride  and  kainit,  as  chlorides  are  found  to  be 
taken  up  by  the  plant  in  considerable  quantity  when  such  manures  are  used. 

An  average  crop  of  tobacco  removes  from  the  soil  118  lb.  potash  per  acre, 
22^  lb.  phosphoric  acid,  and  82  lb.  nitrogen.  This  quantity  of  potash  will 
be  provided  by  2^  cwt.  sulphate  of  potash  per  acre,  the  phosphoric  acid  by 
2  cwt.  superphosphate,  and  the  nitrogen  by  4  cwt.  sulphate  of  ammonia ;  so 
that  a  mixture  of  the  above  ingredients  will  supply  all  the  requirements  of 
the  crop  except  lime,  and  is  of  course  in  excess  of  the  quantities  actually 
necessary  for  the  crop,  which  depend  upon  the  proportions  already  present 
in  an  available  form  in  the  soil.  Lime  is  probably  best  supplied  in  the  form 
of  gypsum ;  and,  as  superphosphates  contain  a  considerable  proportion  of 
gypsum,  a  small  additional  dressing  will  probably  be  sufficient.  The  Tumut 
soils  are,  moreover,  largely  derived  from  limestone  rocTis,  and  the  large 
proportion  of  lime  in  the  ash  of  the  leaf  indicates  that  only  comparatively 
small  doses  of  lime  will  be  needed. 

As  tobacco  only  occupies  the  ground  for  three  months,  it  is  important  that 
its  food  should  be  presented  to  it  in  as  soluble  a  form  as  possible  in  order 
that  it  may  avail  itself  of  it  most  effectually  in  the  limited  time  at  its 
disposal.  Hence,  such  manures  as  superphosphates  are  to  bo  preferred  to 
the  more  slowly  acting  bone-dust.  Excessive  quantities  of  nitrogenous 
manures  are  to  be  avoided,  as  they  are  said  to  promote  a  coarse  leaf. 
Thorough  cultivation  is  also  an  essential  to  success. 
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Exhaustion  of  the  Soil  by  Tobacco. 

It  will  seen  from  the  above  analysis,  and  especially  from  the  large  per- 
centage of  ash,  that  tobacco  removes  a  larger  proportion  of  the  mineral 
constituents  of  the  soil  than  most  of  the  cultivated  crops.  It  is,  therefore, 
said  to  be  a  very  exhausting  crop.  This  is  no  doubt  true,  and  it  is  also  true 
that  heavy  manuring  is  essential  for  its  successful  cultivation  ;  but  a  study 
of  the  following  table  will  show  that  some  of  the  common  farm  crops  make 
nearly  or  quite  as  stringent  demands  upon  the  soil  as  does  the  tobacco  crop. 
The  numbers  are  taken  from  Warington*s  Chemistry. 

Amount  of  different  constituents  contained  in  an  average  crop  of  the 
following,  in  pounds  per  acre : — 


Tobacco  crop  of  1,260  lb. 

dry  leaf  and  1,100  lb. 

Mangels. 

Turnips. 

Wheat. 

Beans. 

Potatoea 

dry  stalk. 

— 

Root, 
22  tons. 

Root, 
17  tons. 

Grain, 
80  bushels. 

Grain, 
80  bushels. 

Ttab<n. 

etoni. 

. 

Leaves.   Stalks. 

Total 

Sulphuric  acid 

14 

3 

17 

35 

62 

20 

23 

6i 

Potash          

71 

47 

118 

300 

149 

29 

67 

76i 

Soda 

5 

10 

15 

119 

244 

24 

2 

4 

Lime 

73 

15 

88 

43 

74 

9 

29 

3i 

Magnesia      

17 

2 

19 

42i 

9J 

7 

10 

6i 

Phosphoric  acid 

74 

15 

224 

63 

33 

21 

29 

aij 

Chlorine        

... 

a3 

22 

24 

54 

4i 

Silica 

.. 

... 

18 

74 

97 

7 

2i 

Nitrogen       

49 

33 

82 

138 

112 

48 

106 

47 

Total 

206 

95 

383 

680 

364 

172 

157 

127 

An  average  crop  of  tobacco  removes  about  the  same  amount  of  mineral 
matter  from  the  soil  as  a  crop  of  turnips,  and  not  much  more  than  half  the 
quantity  removed  by  a  mangel-crop.  The  proportion  of  potash,  it  will  also 
be  seen,  is  very  much  lower  than  in  either  of  these  crops.  It  must  also  be 
taken  into  consideration  that  the  stalks  are  left  on  the  land,  whereby  about 
one-third  of  the  fertilising  material  is  returned  for  the  use  of  the  succeeding 
crop,  the  proportion  thus  returned  in  the  case  of  root-crops  being  very  much 
smaller.  The  tobacco  crop  also  occupies  the  ground  for  only  three  months 
of  the  year,  so  that  after  it  is  stripped  the  land  can  be  utilised  for  other 
purposes.  Mangels  and  turnips  keep  possession  of  the  ground  twice  as 
long,  and  wheat  for  a  longer  period  still. 


Digitized  by 


Google 


^Practical  Vegetable  Q-rowing.  667 


Practical  Vegetable  Growing, 


DiEECTIONS  FOR  THE  MONTH  OF  OCTOBEE. 

All  the  recently  sown  seeds  should  come  up  soon,  now  that  the  soil  is 
becoming  warm,  and  especially  so  where  there  has  been  rain.  Vegetables 
that  have  been  planted  out  should  also  be  making  fine  growth.  The  plants 
should  be  kept  quite  free  from  weeds,  either  by  hand  or  by  the  frequent  use 
of  a  hoe.  If  the  weather  should  be  very  dry,  and  it  is  not  improbable  that 
dry,  hot  winds  may  blow  in  some  parts  of  the  country,  a  thick  mulch  of 
decayed  or  partly  decayed  leaves,  or  else  cow-dung,  horse-dung,  dried  grass, 
or  sea- weed  where  it  can  be  obtained,  should  be  spread  round  the  plants  and 
between  the  rows,  so  as  to  prevent  the  moisture  in  the  ground  from 
evaporating,  and  to  keep  the  soil  cool.  If  no  kind  of  mulch  can  be  obtained, 
the  surface  of  the  soil  snould  be  kept  well  cultivated.  But  there  will,  most 
probably,  be  abundance  of  cow  or  horse  dung  procurable  on  every  farm, 
quite  sufficient  to  cover  the  whole  vegetable  garden.  The  use  of  weak  liquid 
manure'  made  from  the  droppings  of  animals — cows,  horses,  fowls,  or  sheep — 
soaked  in  plenty  of  water  and  applied  frequently,  will  ensure  a  good  supply 
of  vegetables,  even  in  a  dry  season. 

In  gardens  situated  near  the  coast  where  sea-weed  can  be  easily  obtained, 
it  is  well  worth  obtaining  to  apply  as  a  manure.  It  can  be  used  as  a  litter 
for  farm  animals,  for  it  will  rot  much  better  if  it  be  saturated  with  urine. 
Sea-weed  not  infrequently  contains  a  good  percentage  of  potash,  an  important 
constituent  of  plants  of  all  kinds. 

Beans,  French  or  Kidney  dwarfs. — This  is  one  of  the  most  prolific  and 
useful  of  vegetables  during  the  summer  months.  It  may  be  sown  now  in 
nearly  all  parts  of  the  Colony.  It  will  thrive  in  almost  any  kind  of  soil, 
provided  tne  soil  be  thoroughly  well  drained  and  well  manured.  It  is  one  of 
the  plants  known  as  ''  lime-loving  plants,"  for  it  is  exceedingly  fond  of  lime. 
It  will,  therefore,  be  apparent  to  everyone  that  an  application  of  lime  will  be 
of  benefit  to  beans,  and  the  same  may  be  said  of  peas,  broad-beans,  and 
leguminous  plants  generally,  such  as  clovers,  vetches,  lucerne,  <&c.  These 
kinds  of  plants  derive  but  little  benefit  from  manures  containing  a  large 
proportion  of  nitrogen  or  ammonia,  such  as  blood  manure,  nitrate  of  soda, 
and  sulphate  of  ammonia.  It  would  be  simple  waste  to  apply  such  manures 
alone  for  the  above  kinds  of  vegetables.  If  artificial  or  chemical  manures,  as 
they  are  termed,  are  to  be  used,  then  apply  superphosphate  of  lime,  lime, 
sulphate  of  lime,  or  gypsum,  combined  with  potash  manure,  such  as  kainit,  or 
wood  ashes.  Whilst  on  the  subject  of  manures,  it  may  be  well  to  mention 
that  it  is  always  safe  to  use  rotten  stable  manure  for  vegetables,  which  may 
be  said  to  be  the  droppings  of  all  kinds  of  animals,  mixed  up  with  litter.  The 
droppings  of  fowls  makes  a  very  useful  manure,  particularly  if  used  dissolved 
in  plenty  of  water  and  applied  in  a  Hquid  form.    Stable  or  farm-yard  manure 
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had  better  be  used  in  a  well-rotted  condition  for  vegetables,  for  then  tbey  are 
not  liable  to  become  too  rank.  Pig  manure  has  the  objection  of  imparting  a 
disagreeable  odour  to  yegetables,  especially  to  those  used  for  thin  leaves,  such 
as  cabbages.  Dung  should  always  be  kept  under  cover,  or  else  the  beat 
part  of  it  is  most  likely  to  be  washed  away  by  rains.  Dig  up  your 
ground  well  for  French  beans,  and  keep  the  surface  as  level  as  you  can. 
Make  drills  about  4  inches  deep,  2  feet  6  inches  or  3  feet  apart,  and 
drop  the  beans  along  .the  bottom  of  the  drills  about  from  4  to  8  inohes 
apart.  The  plants  will  need  a  good  deal  of  space,  and  it  is  a  mistake 
to  sow  the  seed  too  thick ;  it  is  simply  a  waste  of  seed.  The  plants  will 
come  into  bearing,  if  the  weather  is  warm  and  favourable,  in  about  six  weeks 
after  the  seed  i^  sown,  and  will  continue  to  bear  for  a  considerable  time, 
if  every  bean  is  pulled  before  the  seeds  mature.  It  would  not  be  advis- 
able to  sow  more  than  about  20  feet  or  so  of  a  row  in  length  at  a  time, 
say,  about  every  two  weeks,  but  this  is  a  matter  that  must  be  left  to 
each  one's  requirements  or  judgment.  All  that  need  be  said  is  that  this  is 
one  of  the  most  reliable  and  wholesome  of  vegetables  for  the  summer,  and  it 
is  better  to  have  an  over  than  an  under  supply,  for  it  is  quite  probable  that 
neighbours  who  cannot  grow  vegetables  for  themselves  would  gladly  purchase 
any  surplus. 

Beans  Kidney ^  runners. — ^These  may  be  managed  in  the  same  manner  as 
the  dwarfs,  but  the  seeds  had  better  be  sown  wider  apart.  They  will  need 
the  support  of  poles,  or  anything  else  that  will  support  them.  Por  general 
purposes  in  small  gardens  it  will  be  as  well  to  grow  only  the  dwarf  varieties. 

Bean^  Lima. — If  seeds  were  not  sown  last  month  this  should  be  done 
immediately.  There  is  a  dwarf  as  well  as  a  tall  growing  variety.  The  latter 
bears  the  largest  beans. 

Beet,  red. — Sow  a  little  seed  of  this  good  vegetable  in  rows  about  18 
inches  apart.  When  the  seeds  come  up  and  the  plants  are  strong,  thin  them 
out  gradually  until  you  have  strong  plants  standing  about  9  inches  from  each 
other.  The  ground  should  be  dug  deep,  but  should  not  be  freshly  manured. 
Small  clean  medium-sized  beets  are  to  be  preferred  to  those  of  a  larger  size. 
Badly-shaped  and  forked  roots  should  be  condemned. 

Beet,  silver. — Is  used  for  the  leaves  only.  Sow  a  little  seed  in  heavily 
manured  ground.  A  few  plants  will  be  sufficient  for  an  ordinary  sized 
family. 

Cahhage. — Sow  a  little  seed  in  drills  in  a  seed-bed.  Plant  out  any  strong 
plants  that  mav  be  available,  and  do  this  with  care.  The  customary  method 
of  dealing  with  young  cabbages  is  to  pull  them  out  when  required,  in  the 
roughest  manner  possible.  £i  the  first  place  the  seed  is  sown  broadcast 
very  thick,  and  the  plants  grow  into  spindly  looking  stalks  with  a  few  leaves 
on  the  tops.  The  proper  and  most  effective  way  to  manage  the  cabbage  is  to 
do  the  work  well  from  the  start.  Sow  in  a  well-prepared  seed-bed  made  as 
level  as  possible,  with  the  surface  made  very  fine ;  then  make  little  shallow 
drills  with  your  finger  about  2  inches  apart  and  sow  the  seed  very  thinly 
along  the  drills,  and  cover  carefully  with  fine  soil.  Water  occasionfldly,  and 
if  the  weather  is  very  dry  spread  a  thin  mulch  of  finely  broken  up  dung  over 
the  bed.  When  the  phmts  come  up  and  are  large  enough  to  handle,  move 
them  carefully  to  another  bed,  lifting  each  plant  with  a  if owel,  or  old  worn 
out  table-knife,  without  breaking  the  roots.  Plant  the  seedlings  about  4 
or  5  inches  apart,  and  they  will  soon  become  little  pictures  if  prop^y  looked 
after.    They  may  be  moved  to  a  richly  manured  bed,  at  convenience,  to  grow 
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into  the  best  of  cabbages.  When  moring  do  not  break  the  roots  and  do  the 
work  welL  Although  the  cabbage,  is  very  hardy  and  will  stand  as  much  ill- 
treatment  as  any  vegetable,  it  will  respond  to  and  repay  care.  All  gardening 
work  should  be  done  with  care,  and  plants  should  ever  be  treated  as  living 
things.  The  sooner  the  cultivators  of  the  soil  can  comprehend  that  proper 
food  and  proper  management  are  absolutely  necessary  for  the  proper  develop- 
ment of  the  commonest  of  vegetables,  the  sooner  will  they  attain  success. 

Cauliflower, — Sow  a  little  seed  and  manage  the  plants  as  advised  for  the 
cabbage.  Cultivate  the  ground  with  a  hoe  between  the  rows  of  cauliflowers 
as  well  as  cabbage,  and  all  members  of  the  same  class  of  vegetables. 

Oarrot. — Sow  a  few  rows  or  drills  about  1  foot  or  18  inches  apart.  Take 
care  to  separate  the  seeds  by  rubbing  them  well  before  sowing,  as  they  are 
covered  with  little  hooks  which  cau^e  them  to  stick  together.  The  carrot- 
seed  takes  a  long  time  to  come  up,  so  the  rows  must  be  kept  well  weeded 
and  clean,  but  do  not  mistake  the  young  carrots  for  weeds,  for  they  are  very 
small  and  delicate  when  they  first  appear  above  ground.  The  variety  known 
as  the  Improved  Intermediate  is  one  of  the  best  to  grow.  The  Early  Short 
Horn  is  also  a  very  useful  carrot.  The  ground  should  be  dug  deep,  but  it 
wiU  not  be  advisable  to  apply  fresh  manure.  It  had  better  follow  some 
vegetable  like  the  cabbage  for  which  the  ground  had  been  heavily  manured. 

Celery, — Prepare  some  ground  by  heavily  manuring  and  well  digging,  and 
when  some  of  the  best  seedlings  are  ready,  transplant  them  from  the  seed-bed. 
The  usual  method  to  grow  celery  is  to  dig  trenches  about  a  foot  to  18  inches 
wide  and  about  a  foot  deep,  heaping  up  the  soil  on  either  side.  Manure  is 
dug  into  the  bottom  of  the  trench,  and  the  seedlings  are  planted.  When 
fall  grown  or  nearly  so  the  soil  from  the  trenches  is  drawn  round  the  plants 
to  make  the  stalks  white  and  tender.  The  trouble  of  digging  out  trenches 
is  not  absolutely  necessary,  and  it  is  much  easier  to  grow  the  best  of  celery 
on  the  flat,  or  in  slight  depressions,  so  that  water  and  liquid  manure  can  be 
easily  applied  when  necessary.  Celery  requires  plenty  of  water,  but  the 
ground  should  be  weD  drained.  When  grown  on  the  flat  the  stalks  may  be 
blanched  or  made  white  by  placing  boards  on  each  side,  or  anything  else 
that  will  keep  away  the  light. 

Cucumher. — Prepare  a  bed  by  digging  the  ground  deep,  by  draining  it 
well,  and  by  applying  a  good  dressing  of  manure,  unless  the  soil  is  rich 
enough  without  it,  as  may  be  the  case  on  some  farms.  Sow  six  or  eight 
seeds  within  a  few  inches  of  each  other,  in  a  clump,  as  it  were ;  and  about 
6  feet  distant  put  in  another  "  clump,"  and  so  on  until  your  bed  is  planted. 
When  the  seeds  come  up  and  the  plants  are  strong  thin  out  all  but  two  or 
at  most  three  plants.  If  necessary,  those  you  thin  out  can  be  moved 
csref uUj  and  pknted  in  another  bed,  or  they  may  be  required  to  fill  up 
misses.     Water  the  plants  before  they  are  moved,  and  again  when  planted. 

Cress  and  Mustard, — ^The  seeds  of  these  salad  plants  are  generally  sown 
together.  They  are  wholesome  and  useful  vegetables  to  eat  in  a  green  state, 
and  a  few  seeds  should  be  sown  occasionally  to  keep  up  a  supply.  Use  a 
good  dressing  of  rotted  manure  and  mix  it  well  up  with  the  soil.  Mustard 
and  cress  are  about  the  easiest  of  vegetables  to  grow. 

Capsicum  or  Chilli, — This  is  also  known  sometimes  as  pepper,  for  the 
pods  when  dried  and  ground  up  are  known  as  Cayenne  pepper.  There  are 
msoij  varieties,  some  bearing  large,  others  very  small  pods.  The  small 
or  bund's  eye  chilb'es  are  frequently  used  to  flavour  vinegar  by  half  filling  a 
pickle  bottle  with  the  pods  and  filling  up  with  vinegar.    These  are  the  best 
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for  Cayenne  pepper.  The  plant  will  succeed  in  almost  any  kind  of  soil  in 
warm  situations,  if  it  be  heavily  manured.  The  seed  should  be  sown  in  a 
box  or  pot,  or  in  a  seed-bed,  and  the  young  capsicums  afterwards  planted  out 
about  3  feet  apart. 

S£f^  plant. — Sow  in  the  same  manner  as  the  above  and  afterwards  tranu- 
plant.  This  vef^etable  requires  a  very  warm  situation.  It  is  questionable 
whether  more  than  a  few  plants  of  it  are  worth  growing.  The  fruit  is  very 
ornamental. 

Kohl  rahi. — or  turnip  rooted  cabbage.  A  few  plants  are  worth  trying- 
It  is  not  advisable  to  grow  it  to  any  extent  until  it  is  ascertained  that  the 
family  cares  for  it.     Sow  and  plant  as  for  cabbagfe. 

Leek, — This  is  a  most  useful  and  wholesome  kind  of  vegetable,  and  worth 
growing  to  a  considerable  extent.  The  seed  should  be  sown  on  a  small  bed 
prepared  as  for  other  seeds.  The  surface  should  be  made  fine,  and  the  seeds 
should  be  sown  in  rows  on  the  surface  and  lightly  covered  with  soil,  and 
pressed  down  with  a  board  or  back  of  a  spade.  When  the  young  plants  are 
strong  prick  out  as  recommended  for  young  cabbages,  and  when  they  have 
attained  some  size  plant  out  into  richly-manured  ground.  Make  a  hole  with 
a  dibber  about  6  or  8  inches  deep,  and  set  the  leek  in  this,  filling  in  fine  soil 
very  lightly  around  the  stem.  Or  make  trenches  like  celery  trenches,  and 
earth  up  the  plants  when  they  grow  to  nearly  their  full  size  in  order  to 
blanch  or  make  white  the  stems.  "Water  often,  and  apply  abimdance  of 
liquid  manure. 

Lettuce, — ^This  is  a  useful  plant  for  summer  use,  but  unfortunately  it  is 
apt  to  run  quickly  to  seed  during  the  warm  weather.  The  best  kind  for  this 
time  of  the  year  to  sow  is  one  of  the  Drumhead  class.  Manure  well,  and 
use  liquid  manure  frequently  to  keep  the  plants  growing  fast.  Sow  the 
seeds  in  a  seed-bed,  and  when  moving  the  plants  be  particularly  careful  not 
to  break  the  roots. 

Melon,  Bock  and  Water. — Prepare  the  ground  as  recommended  for  the 
cucumber,  and  sow  the  seed  in  the  same  way.  The  watermelons  should  be 
sown  wider  apart  than  the  cucumbers  or  rock  melons. 

Okra. — Plant  out  from  the  seed-bed  any  young  plants  that  are  strong 
enough,  2  or  3  feet  apart.     Sow  a  little  seed. 

Onion. — Sow  a  little  seed.  Any  plants  that  are  growing  should  be  kept 
carefully  weeded,  and  spread  a  dressing  of  soot  and  salt  about  them.  Half 
soot  and  half  salt. 

Farsnip. — Sow  a  Lttle  seed  in  rows  about  2  feet  apart.  The  ground 
should  be  dug  as  deep  as  possible. 

Peas. — A  row  or  two  may  be  sown.  The  peas  will  succeed  best,  during 
the  summer,  in  the  coolest  parts  of  the  Colony. 

Potato. — Plant  out  a  few  rows  of  medium-sized  whole  potatoes.  Use 
plenty  of  manure  unless  the  soil  of  the  garden  is  sufficiently  rich  without  it. 

Pumpkin. — Sow  a  few  seeds  of  the  ironbark  variety  if  it  can  be  obtained- 
Prepare  the  ground  well  and  use  manure  liberally.  Sow  the  seed  in  clxunps 
about  8  feet  apart,  and  thin  out  the  plants  to  two  or  three  when  they  are 
strong  enough. 

Radish. — A  few  radishes  well  grown  are  always  useful.  It  would  be  as 
well  not  to  sow  too  much  seed  at  a  time  as  the  roots  soon  deteriorate.  Apply 
well-rotted  manure,  and  dig  up  the  soil  well  and  make  it  fine.  Sow  in  rows, 
and  thin  out  the  plants  as  soon  as  the  second  leaves  appear. 
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Bosella, — ^This  is  a  kind  of  Hibiscus,  which  will  succeed  only  in  the 
warmest  parts  of  the  Colony.  The  portion  of  the  plant  used  is  the  flower 
calyx.  It  makes  an  excellent  and  most  beautiful  coloured  preserve.  The 
seed  shall  be  sown  in  pots  or  boxes,  and  the  plants  afterwards  transplanted 
to  well-manured  ground. 

Bhuharh, — A  little  seed  may  be  sown  in  a  box  or  seed-pan,  but  it  is  rather 
late  in  the  season. 

Tonuxto, — Plant  out  largely  from  the  seed-bed  or  sow  seeds  if  this  has  not 
yet  been  done.  Make  some  kind  of  support  for  the  plants  to  be  tied  to,  so 
as  to  keep  them  off  the  ground  as  much  as  possible.  There  is  no  end  to  the 
Tarieties  of  tomatoes,  yellow  and  red,  large  and  small.  The  medium-sized 
and  the  small  are  generally  the  best  flavoured,  and  are  on  that  account  to  be 
preferred  to  the  large  and  handsome  kinds.  No  vegetable  garden  should  be 
without  a  few  plants. 

Turnip. — A  little  seed  may  be  sown  on  well-manured  ground  in  drills. 

Veaefahle-marrow  and  Squash, — Sow  seeds  on  ground  that  shall  be  pre- 
pared in  the  same  way  as  that  recommended  for  cucumbers. 


Digitized  by 


Googlcj 


872  Orchard  Itotet  for  October. 


Orchard  Notes  for  October. 


In  the  colder  districts  of  the  Colony  the  notes  previously  given  for  September 
will  apply  to  the  earlier  part  of  October,  particularly  the  notes  relating  to 
the  ^actermination  of  insect  and  fungus  pests,  such  as  the  scab  on  the  apple, 
pear,  and  apricot,  and  the  codling  moth  m  the  apples  and  pears.  For  either 
of  the  scab  diseases  the  best  remedy  to  use  is  the  Bordeaux  mixture,  full 
particulars  for  making  which  are  given  in  the  September  Notes.  The  first 
application  should  have  been  given  just  before  the  buds  burst,  and  the  second 
spraying  should  be  given  just  as  the  fruit  is  setting.  In  the  case  of  apples 
or  pears  that  have  been  sprayed  with  Bordeaux  mixture  to  destroy  the  scab 
fungus  (Fusicladium),  where  codling  moth  is  also  prevalent,  Paris  green 
should  be  added  to  the  Bordeaux  mixture  at  the  second  spraying,  using  1  lb. 
of  Paris  green  to  every  160  gallons  of  Bordeaux  mixture.  This  will  result  in 
killing  two  birds  with  one  stone,  as  the  Bordeaux  mixture  prevents  scab  and 
the  Paris  green  destroys  the  codling  moth. 

The  addition  of  Paris  green  to  the  Bordeaux  mixture  renders  the  mixture 
a  strong  poison  for  all  leaf-eating  insects,  so  that  where  caterpillars  of  any 
kind,  or  any  kind  of  leaf-eating  beetles  or  other  foliage-destroying  insects 
are  troublesome,  it  pays  well  to  use  it,  as  all  such  insects  are  thus  very  easily 
and  rapidly  destroyed. 

Should,  however,  such  insects  be  troublesome,  and  it  is  not  necessary  to 
use  the  Bordeaux  mixture,  then  Paris  green  used  alone  will  prove  a  very 
cheap  and  efficient  remedy. 

During  the  month  look  after  red  spiders,  and  as  soon  as  the  young  insects 
hatch  out  from  the  eggs  destroy  them  either  by  spraying  tne  trees  with 
resin  and  soda  wash  or  by  well  sulphuring  the  trees  with  a  Vermorel  or 
other  knapsack  sulphur-distributor.  Also  watch  the  mussel-shell  scales 
carefully,  to  see  when  the  young  scales  emerge  from  the  mother  scales,  when 
they  are  easily  destroyed  by  spraying  with  resin  and  soda.  The  greedy  scales 
of  the  pear  also  hatch  out  during  the  month,  and  are  similarly  Seated.  The 
scales  on  citrus  fruit  should  be  destroyed  whenever  found,  of  course  taking 
care  not  to  spray  when  the  tree  is  in  full  bloom.  Where  the  rust  mite  or 
Maori  is  present,  the  fruit,  when  about  the  size  of  marbles,  should  be  sprayed 
with  soft  soap  and  sulphur,  or  fine  sulphur  may  be  distributed  all  over  the 
trees  with  a  knapsack  sulphurer.  Watch  the  oranges  carefully,  and  see  if 
they  are  at  all  attacked  by  a  small  weevil,  which  eats  portions  of  the  rinds 
of  the  young  fruit,  the  part  injured  becoming  covered  in  time  with  a  scaly 
scab  which  greatly  disfigures  the  fruit.  Where  these  insects  are  numerous 
try  spraying  with  Paris  green,  and,  in  order  to  prevent  the  scab  on  the  fruit, 
spray  with  ammonia  carbonate  of  copper.  These  two  remedies  can  be  used 
together. 
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Toung  trees  require  considerable  attention  daring  the  month,  as,  by  the 
judicious  pinching  back  of  laterals,  the  main  limbs  can  be  covered  with  rruit- 
spurs,  and  the  energies  of  the  trees  will  be  devoted  to  growing  strong  main 
limbs  instead  of  a  lot  of  laterals,  which  would  in  any  case  have  to  be  cut 
away  the  next  winter's  pruning,  and  then  you  get  a  long  bare  limb  with  few, 
if  any,  fruit-spurs  on  it.  All  grafts  should  be  carefully  looked  after,  and  all 
shoots,  except  the  one  lefb  to  form  the  future  branch  or  tree,  should  be 
^removed.  Buds  should  also  be  attended  to,  and  no  suckers  should  be 
allowed  to  start  from  below  the  bud.  If  the  bud  is  growing  crooked,  then 
it  should  be  tied  to  a  stake  and  kept  upright.  "Where  grafts  are  put  on  old 
or  large  trees  that  it  has  been  necessary  to  work  over,  then  care  will  have  to 
be  taken  that  the  vigorous  growth  of  tne  graft  does  not  cause  it  to  be  blown 
off  b V  heavy  winds  or  broken  off  by  heavy  birds  alighting  on  it.  To  prevent 
this  it  is  a  good  plan  to  laah  a  stout  stick  firmly  to  the  limb  that  has  been 
fiprafted,  on  the  opposite  side  of  the  limb  from  the  graft.  The  stick  should 
be  allowed  to  extend  a  foot  or  more  beyond  the  ^insertion  of  the  graft, 
and  the  young  growth  can  be  tied  to  the  portion  extending  and  be  thus 
saved  from  injuir.  Keep  the  orchard  well  cultivated  and  free  from  all 
weeds  or  other  rubbish.  In  the  drier  and  warmer  parts  of  the  Colony  too 
much  care  cannot  be  devoted  to  cultivation  during  this  and  the  three 
following  months,  as  (as  previously  stated  in  these  notes)  the  success  of 
fruit-growing  in  the  drier  districts  of  the  Colony  depends  mainly,  if  not 
entirely,  on  the  retention  of  the  necessary  moisture  in  the  soil,  and  this  can 
only  be  done  by  thorough  and  systematic  cultivation — stirring,  not  turning 
the  soil.  Where  available,  citrus-trees  should  receive  a  good  mulch  of  leaf- 
mould  or  bush-scrapings,  as  a  good  mulch  tends  to  retain  moisture  in  the 
soil,  and  also  checks  the  growth  of  weeds  round  the  trees. 
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Condensed  Milk. 

Mb.  E.  Clabence  Wood,  Science  Master  of  the  Hawkesbury  Agricultural 
College,  recently  paid  a  visit  to  the  Korth  Coast  District  for  the  purpose  of 
advising  several  dairy  companies  in  the  matter  of  making  condensed  milk. 

Much  enthusiasm  exists  amongst  dairy  farmers  in  their  desire  to  secure 
a  large  and  lucrative  business  at  present  entirely  carried  on  by  outsiders. 
Large  sums  of  money  are  paid  away  annually  to  foreign  countries  for  this 
article,  notwithstanding  the  fact  that  we  have  as  good,  if  not  better,  oppor- 
tunities for  its  local  production.  Up  to  the  present,  however,  no  colonial  nrm 
has  met  with  any  commercial  success,  for  reasons  which  probably  could  be 
explained,  and  in  future  obviated,  and  there  are  very  many  that  are  daunted 
by  fears  of  failure,  as  has  been  the  case  in  perhaps  more  than  one  instance 
previously.  Without  a  doubt  the  cause  of  such  premature  failure  in  the 
enterprise  has  been  incompetent  management  either  in  the  process  of  manu- 
facture or  the  business  organisations — perhaps  in  both.  The  cost  of  pro- 
duction of  milk  is  not  greater  here  than  elsewhere,  and  there  are  large 
districts  in  the  centres  of  which  condensed  milk  factories  would  be  very 
profitable  if  established.  There  are  no  objections  whatever  in  respect  of 
the  quality  of  the  milk  or  pasturage,  as  compared  with  that  of  other  coun- 
tries, as  not  a  few  people  are  disposed  to  think.  Labour  may  be  dearer,  but 
there  is  not  the  expense  of  export,  and  it  is  very  significant  that  in  the  less 
remunerative  industry  of  butter-making  we  are  supplying  the  English  and 
even  the  Continental  markets. 

One  thing  should  especially  be  borne  in  mind  by  such  as  may  contemplate 
the  enterprise,  viz.,  that  the  plant  should  be  established  in  such  a  locality 
that  milk  may  be  supplied  for  condensation  in  as  fresh  a  condition  as 
possible,  and  without  having  been  churned  up,  as  would  be  the  case  after 
long  journeys  over  rough  roads.  Very  much  depends  on  this,  as  also  upon 
cleanliness  and  careful  supervision,  for  the  operations  in  themselves  are 
very  simple  and  easy  of  management. 

The  Climatic  and  National  Economic  Influence  op 

PORESTS. 

J.  NiSBET,  in  Nature,  25th  January,  1894,  sums  up  our  present  knowledge 
of  the  actual  climatic  effects  of  forests  in  a  most  interesting  article,  from 
which  we  extract  the  following  notes : — 

L  As  regards  Atmospheric  Temperature. — Observations  prove  that  the  immediate 
action  of  forests  is  to  modify  the  daily  maxima  and  minima  of  atmospheric  temperature. 
This  modification  of  the  extremes  of  temperature,  which  are  bad  for  man  and  attifuftla 
and  for  agricultural  operations,  is  of  great  importance,  since  places  once  fertile  are  now 
little  better  than  barren  wastes  in  consequence  of  the  reckless  denudation  of  forest. 
Density  of  foliage,  geographical  position,  and  exposure  to  winds  will,  of  course,  modify 
the  results. 

2,  As  regards  Soil  Temperature. — Observations  made  concerning  this  point  go  to  prove 
that  forests  growing  in  close  canopy  exert  considerable  influence  in  equalising  theBoil 
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temperatare  throughout  the  year.  In  countries  with  warm  summers  the  reduction  of 
soil  temperature  by  means  of  forest  growth  is  considerable  and  with  a  decidedly  beneficial 
result. 

S.  As  regards  the  Degree  of  Atmospheric  HwmidUy, — Aa  regards  the  absolute  humidity 
of  the  air,  forests  would  seem  to  have  no  appreciable  climatic  effect,  although  the  air  in 
forests  is  in  many  cases  more  humid  than  air  in  the  open. 

4.  As  regards  the  Precipitation  of  Aqueous  Vapour. — It  has  been  shown  that  the  atmos- 
phere within  forests  is  cooler  than  in  the  open,  and  that  the  temperature  of  the  trees 
themselves,  especially  in  summer,  is  lower  than  the  air  surrounding  them.  Consequently 
woodlands  act  as  condensers  of  atmospheric  moisture,  also  increasing  the  humidity  of  the 
air  by  transpiration  from  the  leaves.  In  Germany  the  readings  at  192  points  of  observa- 
tion show  that  at  high  altitudes  large  extents  of  forest  may  considerably  increase  the 
local  rainfall,  whilst  the  mechanical  action  of  rains  on  the  surface  soil  is  very  much 
modified  in  consequence  of  the  trees  intercepting  a  considerable  proportion  of  the  preci- 
pitations. Opinions,  it  should  be  stated,  differ  as  to  the  general  effects  of  denuding  land 
of  trees  or  of  tree-planting  in  tropical  countries. 

5.  As  regards  Evaporation  of  Soil  Moisture, — Forests  retard  soil  evaporation  by  reason 
of  their  general  low  temperature  and  the  protection  they  afford  against  the  sun's  rays 
and  the  action  of  winds.  Wherever  observations  have  been  taken  it  i^  found  that 
the  amount  of  evaporation  is  much  greater  in  the  open  than  in  the  forest.  It  is  also 
found  that  the  amount  of  evaporation  depends  on  the  class  of  trees  in  the  forest.  Such 
as  have  dense  foliage  would  act  much  more  enerjp;etically  in  this  matter  than  would  open 
fine-foliaged  trees.  The  action  of  forests,  therefore,  is  to  retain  in  the  soil  a  lar^e  pro- 
portion of  the  rainfall  or  of  the  moisture  arisine  from  the  melting  of  snows,  which,  by 
percolation  to  the  lower  layers  and  the  subsoil,  tends  to  feed  the  streams  perennially, 
and  to  maintain  a  constant  supply  of  moisture,  without  which  trees  could  not  derive  their 
requisite  food  supplies  from  the  soil.  Fallen  leaves,  humus  or  vegetable  mould  also  act 
powerfully  in  absorbing  rainfall,  and  add  very  considerably  to  the  surplus  amount  of 
moisture  retained  in  the  soil. 

6.  As  regards  the  Feeding  of  Streams  and  the  Protection  of  the  Soil. — From  the  above 
data  it  seems  evident  that  the  effect  of  extensive  forests,  more  especially  of  those  situated 
at  high  altitudes,  is,  by  cooling  the  air  and  reducing  its  capacity  for  retaining  aqueous 
vapour,  to  increase  the  precipitations.  Whilst  these  precipitations  are  taking  place  the 
crowns  of  the  leaves  intercept  a  large  proportion  of  the  total,  and  by  breaking  the  violence 
of  the  rainfall  protect  the  soil  from  the  danger  of  being  washed  awav  during  heavy 
storms.  When,  therefore,  large  tracts  of  country  are  denuded  of  timber,  increase  of 
temperature  during  the  days  of  summer,  rapid  radiation  of  soil-warmth  by  night, 
diminished  precipitations  (especially  in  the  spring  and  summer),  and  unchecked  evapora- 
tion of  moisture,  due  to  complete  isolation  of  the  soil  by  day  and  absence  of  any  pro- 
tection from  winds,  must  be  the  inevitable  consequence.  Examples  of  such  actual 
results  can  be  pointed  out  in  continental  Europe,  Western  Asia,  and  in  India.  In 
localities  having  no  protective  woodlands,  heavy  rains  wash  away  the  surface  soil, 
torrents  and  freshets  rush  down  the  water-courses  with  great  violence  laden  with  detritus, 
and  often  causing  floods.  Forests  tend  to  break  the  violence  of  the  rainfall  and  retain 
for  a  time  a  large  portion  of  the  precipitations.  • 

7.  As  regards  Qeneral  Hygienic  Effect  on  the  Atmosphere. — It  is  well  known  that  when 
large  tracts  of  forest  are  cleared  for  cultivation,  especially  in  tropical  and  sub-tropical 
countries,  fever  and  ague  are  the  consequence,  and  on  the  other  hand  that  planting-up  of 
notorious  fever  districts  has  decidedly  oirainished  the  insalubrity  of  such  localities. 

8.  As  regards  the  AgrictUturcU  Productive  Capacity  of  Ndglibouring  Tracts,  and  the 
NatUmal-economie  Effect  on  the  Soil  generally. — ^Forests  may  locally  modify  climatic 
conditions.  Such  modifications,  if  they  exist,  are  of  great  practical  value.  Forests  may 
also  modify  water  conditions.  Elarly  in  the  present  century  it  was  reported  that  in 
consequence  of  the  reckless  destruction  of  forests  in  Southern  France  after  17S9  : 
"  The  winters  are  colder,  the  summers  hotter,  and  the  beneficial  spring  and  autumn 
showers  no  longer  fall.  The  chief  river  rushes  down  in  flood  with  the  least  rain,  carrying 
away  its  banks  and  flooding  the  rich  pasturage,  while,  for  nine  months  of  the  year,  its 
bed  lies  dry  owing  to  the  drjing  up  of  the  streams.*'  To  a  simihir  cause  also  the  Russian 
famine  of  1892  was  attributed  by  a  writer  in  The  Speaker.  When  the  country  is  deprived 
of  its  trees,  the  earth  is  dried  up  and  crumbles  from  the  hills.  The  water  that  falls 
cannot  be  kept  back,  as  is  the  case  with  the  woods,  which  act  as  a  sponge,  but  rushes  in 
torrents  along  the  river  courses.  A  report  on  agriculture  in  South-east  Russia  is  com- 
mented on  as  follows: — "It  is  said  that  this  gigantic  natural  tillage  farm  (».<?.,  the 
*  black-soir  rcffion)  was  formerly  edged  in  by  belts  of  forest,  which  served  the  twofold 
purpose  of  sheltering  it  from  the  desert  winds  and  of  increasing  the  humidity  of  the 
climate.     It  is  certain  that  these  forests  do  not  now  exist,  and  that  the  black-soil 
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coimtrv  is  often  scourged  by  deyastating  blasts  from  the  Steppe*  and  not  infreqiientiy 
baked  by  prolonged  droughts.  In  summer  the  winds  are  so  neroe  and  arid  that  in  tiw 
si>aoe  of  a  few  hours  they  wither  the  crops  as  they  stand,  while,  when  they  are  laden 
with  sand,  they  smite  the  soil  itself  with  perpetual  barrenneM." 

In  OTder  to  obtain  the  full  national-economic  benefits  that  are  deriyable  fimn  wood- 
lands, the  areas  reserved  as  forests  or  planted-up  should  be  scattered  over  the  &ce  of  Hie 
oountary  as  equall^r  as  possible.  It  would  at  the  same  time  seem  to  be  worthy  of  oobb- 
deration  whether  it  would  not  be  wise  to  expropriate  tracts  of  the  poorer  and  higher  land 
here  and  there  and  {dant  them  up  on  a  weu-oonsidered  scheme  for  the  purpose  ef 
ameliorating  tiie  climatio  conditions  for  man  and  beast  in  tiie  fntare. 

Potato  Sgas. 

Tboh  what  has  been  learned  by  Tanous  inyestigatiQnB  up  to  date,  in  idatioii 
to  the  potato  scab,  it  appears : — 

1.  That  the  scab  is  cansed  directly  by  the  growth  of  a  fongus  ap<m  tibe 

potato  tuber. 

2.  That  if  the  "  seed"  tubers  and  the  soil  are  free  from  the  germs  the 

crop  will  remain  free  from  the  scab,  if  not  contaminated  by  girams 
introduced  in  some  manner,  as  in  manures,  upon  implements  of 
tillage,  &c. 
8.  That  the  disease  is  liable  to  be  spread  by  bam-yard  manure,  since 
scabby  tubers  or  beets  are  not  only  handled  about  the  bam,  but  an 
often  fed  uncooked  to  farm  animals. 

4.  That  smooth  tubers  may  still  bear  the  germs  of  the  disease  if  they 

have  come  in  contact  with  scabby  ones,  or  have  been  put  in  bags, 
bins,  <&c.,  where  scabby  potatoes  have  previously  been  placed. 

5.  That  the  only  way  to  insure  a  smooth  crop  is  to  avoid  planting  the 

potatoes  on  land  which  has  been  previously  contaminated,  to  avoid 
the  introduction  of  the  ^erms  in  the  manures  and  on  implementB 
used,  and  to  treat  the  tubers  before  planting  in  such  a  way  as  to 
kill  any  germs  already  on  them. 

6.  That  if  the  germs  are  present  in  the  soil,  or  are  introduced  on  the 

tubers,  the  character  of  the  soil  and  the  nature  of  the  manures 
(even  if  the  latter  are  free  from  the  germs)  may,  under  certain 
conditions,  exert  a  decided  influence  on  the  development  of  the  scab. 

7.  That  no  practical  method  has  yet  been  devised  for  destroying  the 

germs  of  the  disease  in  soils  already  infested  with  them. 

8.  That  of  all  the  methods  of  treatment  of  the  seed-tubers  and  soil,  none 

of  them  seem  to  give  fully  satisfactory  results  in  case  the  soil  is 
already  badly  contaminated  with  the  germs. 

9.  That  treatment  of  the  seed-tubers  with  bichloride  of  mercury  is  a 

very  effectual  means  of  lessening  the  scab,  if  uncontaminated  soil  is 
employed,  and  if  all  other  means  of  contamination  are  avoided. 

10.  That  ]ime  applied  to  the  soil  increases  the  scab  ;  but  if  tubers  are 
treated,  and  soil  is  &ee  from  germs,  lime  can  be  applied  without 
hesitation. 

11.  That  if  potatoes  are  scabby  they  should  be  dug  early. 

Notes  on  the  above, — 3.  Cooking  potatoes  or  beet  before  being  fed  to  stock  destroyt 
any  flerms,  and  prevents  contamination  of  manure  from  this  source.  9.  Two  and  one- 
fourth  ounces  of  this  substance  (corrosive  sublimate)  should  be  dissolved  in  a  few  galloni 
of  hot  water,  and  enough  cold  water  added  to  make  15  gallons  of  the  solution.  Use 
wooden  vessels,  and  keep  the  liquid  stirred.  Seed  potatoes  may  be  put  in  a  sack  and 
dioped  in  the  solution,  which  may  be  used  repeatedly.  It  is  a  good  plan  to  leave  the 
tubers  in  the  liquid  an  hour  and  a  half,  and  they  should  be  washed  before  being  diroed. 
The  material  is  excessively  poisonous,  so  great  care  must  be  used. — Ex.  Rhode  lusod, 
Ex.  8vo.  reprint,  Nov.,  1893. 
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The  Best  Time  to  fell  TnisEB  Teees. 

Mb.  Eobestbb  Allajt,  of  Milton,  writes : — "  The  simplest  and  most  reliable 
guide  to  find  out  the  best  time  to  fell  timber  trees,  for  public  works  and 
other  jrarposes,  so  as  to  secure  the  greatest  strength  and  durability  deriyable 
from  its  timber,  is  to  fell  the  tree  when  the  bark  adheres  firmly  to  the  sap- 
wood.  On  the  coast  districts  we  have  always  been  of  the  opinion  that  the 
winter  months  was  the  best  time  to  fell  trees,  thinking  that  the  sap  would 
be  dormant  during  that  period,  as  in  the  case  of  trees  of  other  countries,  but 
I  find  from  close  observation  that  in  many  instances  this  opinion  is  wrong. 
The  sap  is  flowing  at  the  present  time  (July)  in  the  spotted  gum,  woolybutt, 
redwood,  stringybark,  and  in  some  of  our  ironbarks.  The  idea,  therefore, 
that  the  winter  months  is  the  proper  time  to  fell  timber  on  the  South  Coast 
is  a  fidlacy.  I  would,  therefore,  point  out  that  the  above  test  is  the  simplest 
and  best,  and  in  no  instance  have  I  knovm  it  to  err." 

Preventive  against  Whttb  Ants. 

Mb.  Fobestkb  Allan  writes : — "Timber,  if  allowed  to  remain  in  sea- water 
for  a  few  weeks,  not  only  becomes  seasoned,  but  the  immersion  proved  to 
be  a  preventive  against  the  ravages  of  the  white  ant.  Captain  Wilson,  one 
of  tlie  oldest  inhabitants  of  Shellharbour,  informs  me  that  he  has  proved 
successfully  in  his  own  case  that  immersing  timber  in  sea-water  for  a  time 
is  a  thorough  preventive  against  the  pest,  and  that  it  adds  to  the  durability 
of  tlie  timber.     This  is  a  subject  well  worthy  of  further  investigation." 

[We  believe  that  there  is  no  absolute  preventive  against  white  ants 
other  than  poison.  At  the  same  time,  it  would  be  useful  to  inquire  to  what 
extent  inmiersion  in  sea-water  renders  timber  less  liable  to  destruction  by 
these  pests.  Of  course  wood  rendered  saline  through  immersion  is  diminished 
in  value  for  most  purposes. — En.] 

Imitation  Ironbark^ 

Mb.  Fobesteb  Allak  sends  from  Bateman's  Bay  two  samples  of  timber  cut 
by  him  from  railway  sleepers  showing  what  is  often  sent  to  Sydney  for 
ironbark.     He  remarks  : — 

"  1  B. — From  a  tree  locally  known  as  woollybutt,  and  sometimes  called 
redwood;  botanical  name,  Eucalyptus  taligna,  A  favourite  timber  for 
felloes  and  inside  housework ;  no  good  for  posts  or  underground  work  ;  is 
not  at  all  durable. 

"  2  B. — From  a  tree  locally  known  here  as  peppermint  or  redwood  and 
woolybutt  in  the  Bega  district ;  botanical  name.  Eucalyptus  longifolia.  A 
splendid  timber  for  posts  or  underground  work ;  no  good  where  strength  or 
elasticity  is  required ;  very  brittle." 


Worth  Noting. 

Sand-flies. 

WoBXKBS  on  the  coast  where  sand-flies  are  plentiful  are  advised  that 
immunity  from  attack  is  secured  by  rubbing  the  face  and  hands  with  olive 
or  any  other  oil  before  commencing  the  day's  operations. 


Digitized  by 


Google 


678  Oeneral  Notes. 


Mosquitoes. 

In  India  tbe  people  to  scare  away  mosquitoes  suspend  a  plant  of  Aloe 
perfoliata.  The  Chinese  bum  wormwood  rolled  up  in  the  form  of  pastilles 
with  some  fragrant  resin  (we  might  try  the  resin  from  our  scrub  pines  of 
the  genus  Callitris). 

Pennyroyal  plants  suspended  in  a  room  are  said  to  be  equally  effecti?e 
against  fleas,  flies,  and  mosquitoes. 

Sorghum  vulgare. 

The  most  peculiar  of  the  diseases  (?)  to  which  it  is  liable  is  that  which 
makes  the  young  stalks  poisonous  to  cattle  (in  India)  if  eaten  by  them  when 
semi-parched  from  want  of  rain.  Of  the  fact  there  can  be  no  doubt ;  their 
bodies  become  inflated  after  a  meal  of  the  young  plants,  and  death  ensaes 
shortly  afterwards. 

To  preserve  hooks  from  destructive  insects. 

Brush  them.over  with  a  saturated  solution  of  corrosire  sublimate,  made  by 
constantly  keeping  a  little  of  the  poison  at  the  bottom  of  a  jar  of  alcohol,  so 
that  the  maximum  amount  is  absorbed. 

A  little  may  be  poured  into  the  crevices  of  the  binding  with  advantage. 

It  is  a  deadly  poison^  and  should  be  carefully  locked  up  when  not  in  use. 

Duboisia  Leaves, 

In  the  Gazette  for  November  last  there  is  an  illustrated  article  on  Duboisia 
myoporoides,  found  in  the  coast  districts.  The  Department  is  in  a  position 
to  place  an  order  for  1,000  lb.  of  these  leaves,  and  correspondence  is  invited 
from  persons  willing  to  supply  a  quantity  not  exceeding  250  lb.  of  the  same ; 
samples  to  be  sent  to  the  Department  in  the  first  place.  Great  care  should 
be  taken  in  drying  the  leaves.  The  operation  should  take  place  in  a  covered 
and  well  ventilated  room  or  shed.  They  must  be  protected  from  the  sun's 
rays  and  also  from  rain.  They  should  be  as  free  from  stalks  as  possible. 
Dried  leaves  of  the  quality  approved  by  the  Department  will  be  paid  for  at 
the  rate  of  6d.  per  lb.,  ftnd  they  should  be  packed  in  bags  containing  (say) 
20  lb.  each.  If  a  carefully  dried  and  good  article  be  supplied  it  will  doubt- 
less lead  to  further  orders  in  the  near  future.  While  attending  to  our 
staple  products  we  must  not  cease  to  endeavour  to  develop  the  minor 
products,  such  as  Duboisia  leaves. 


Digitized  by 


Google 


6^9 


AGRICULTURAL  SOCIETIES  SHOWS,  1894 


Society. 

Dapto  A.  and  H.  Sooiety 

Albion  Park  A.  and  H.  Association         

Kiama  A.  and  H.  Association       

Holt-Sutherland  H.  and  I.  Society  

WoUongong  A,  and  H.  Association  

Berry  A.  and  H.  Society 

Gosford  A.  H.  and  I.  Association 

Luddenham  A.  and  H.  Association  

Manning  River  (Taree)  A.  and  H.  Association  ... 

Lithgow  A.  and  H.  Society  

Shoalhaven  (Nowra)  A.  and  H.  Association 

UlladuUa  (Milton)  A.  Association 

Marulan  P.  and  H.  Society  

Kangaroo  Valley  A.  and  H.  Society        

Candelo  A.  and  H.  Association     

Tumut  A.  and  P.  Association        

Tenterfield  P.,  A.,  M.,  and  H.  Society 

Port  Macqnarie  A.  and  H.  Society  

Lismore  A.  and  H.  Society 

Yass  P.  and  A.  Association  

Berrima  District  (Moss  Vale)  A.,   H.,   and  I. 

Society     

Nepean  District  (Penrith)  A.,  H.,  and  I.  Society 

ilobertaon  Agricultural  Society     

Uralla  P.  and  A.  Association        

Bega  A.  and  P.  Association  

Inverell  P.  and  A.  Association      

Picton  Agricultural  Society  

Crookwell  A.  and  P.  Association  ...  

Cobargo  A  and  P.  Society 

Tumberumba  P.  and  A.  Society 

Glen  Innes  P.,  A.,  and  M.  Association 

Goulbum  Agricultural  Society      

Gulgong  Agricultural  Association 

Armidale  (Combined  Show)»  A.  and  P.  Association 

Taralga  A.  and  P.  Association       

Royal  Agricultural  Society  (Sydney)       

Braidwood  P.  and  A.  Association 

Castle  Hill  A.  and  H.  Association 

Orange  A.  and  P.  Association       

Walcha  P.  and  A.  Association      

Loiver  Clarence  (Maclean)  Agricultural  Society... 

Camden  A.,  H.,  and  I.  Society     

Gnndagai  P.  and  A.  Society  

Blayney  P.  and  A.  Association     

Gundaroo  P.,  A.,  and  H.  Association     

Kamoi  (Narrabri)  P.|  A.,  and  H.  Association    ... 


Secretary. 

Date. 

A.  B.  Chippindale 

Jan 

.  9,  IO4 

T.  Armstrong 

»» 

17,  18. 

J.  Somerville 

»» 

26,26. 

W.  Douglas 

26. 

J.  A.  Beatson 

»♦ 

31,  and  Feb.  1. 

A.  J.  Colley 

Feb 

1.  6,  7,  8. 

H.  S.  Bevrendge... 

it 

9,  10. 

K.  CampbeU       ... 

tt 

13,  14. 

W.  Plummer 

»> 

14,  15. 

M.  Asher 

tt 

15,  16. 

R.  Leeming 

it 

15,  16. 

C.  A.  Cork 

9t 

20,21. 

H.  Morrice 

>> 

23. 

H.  Joyce  

>> 

25,  26. 

C.  H.  Brooks      ... 

ft 

27,  28. 

W.  H.  Bridle      ... 

ft 

27,28. 

J.  Harker 

»» 

27,  28,  and 
Mar.  1 

J.  Y.  Butler       ... 

»» 

28  and  Mar.  1. 

C.  S.  Connor 

l» 

28  and  Mar. 
U2. 

B.  A.Nicholl8    ... 

Mar;  1,  2. 

J.  Yeo      

>» 

1.2,3. 

R.  Benaud 

»> 

1,  2,  3. 

R.  J.  Ferguson   ... 

It 

6,7. 

J.  D.  Leece 

}> 

6,7. 

A.  J.  Wilson       ... 

»» 

7,8. 

J.  M'llveen 

tt 

8,9. 

G.  Bradbury 

11 

8.9. 

H.  J.  Peard 

>» 

8,9. 

J.  Graham 

>» 

13,  14. 

W.  Willans 

tt 

13,  14. 

J.  Denshire 

tt 

14,  15. 

J.  J.  Roberts      ... 

tt 

15,  16. 

C.  E.  Hilton 

it 

16,  17. 

W.  R  Allingham 

tt 

20,  21,  22. 

J.  J.  Walsh 

»i 

21,22. 

P.  Webster 

yt 

21  to  27. 

G.  F.  Taylor       ... 

» 

22,23. 

F.  H.  G.  Rogers... 

tf 

26,27. 

J.  S.  Thomas 

tt 

28,29. 

H.  Chapman 

April  4,  5, 

J.  S.  Dunnet 

tt 

4,5. 

W.  R.  Cowper    ... 

9t 

4,5. 

W.  E.  Kyle 

tt 

5,6. 

G.  H.  WooUy     ... 

tt 

5,6. 

J.Affleck 

>» 

6. 

J.  Riddle 

>J 

11,  12. 
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W.  G.  Thompson..  April  11,  12, 13. 

T.  Page „      18, 19. 

R.  Porter „      18,  19. 
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Society. 

Bathurst  A.,  H.,  and  P.  Association        

Clarence  (Grafton)  P.  and  A.  Society      

Wellington  P.  and  A.  Association  

Hunter    River    (West    Maitland)    A.    and    H. 

Association         

Dubbo  P. ,  A. ,  and  H.  Association 

Warialda  P.  and  A.  Association 

Mndgee  Agricultural  Society         

Williams  River  (Dungog)  A.  and  H.  Society      ... 

Coonamble  P.  and  A.  Association 

Macleay  (Kempsey)  A.  and  H.  Association 

Gwydir  (Moree)  P.  and  A.  Association 

Hawkesbury  District  (Richmond)  A.  Association 

Walgett  P. ,  A. ,  and  H.  Society 

Upper    Hunter    (Muswelibrook)    A.     and    H. 

Association         

Upper  Manning  (Wingham)  A.  and  H.  Society... 
Central  Australia  (Bourke)  P.  Association 

Cumnock  P.  and  A.  Association 

Brewarriiia  P.  and  A.  Association. 

Warren  P.  Association        

Cobar  P.  and  A.  Association         

Nyngan  P.  and  A .  Association      

Urana  P.  and  A.  Society 

Deniliquin  P.  and  A.  Society        

Hornsby,   Thomleigh,    Pennant  Hills,    &c.,  H. 

Association        

Riverina  (Jerilderie)  P.  and  A.  Society 

Hay  P.  and  A.  Association 

Condobolin  A .  and  P.  Society       

Narandera  P.  and  A.  Association 

Forbes  P. ,  A.,  and  H.  Association. . .  

Corowa  P.,  A.,  and  H.  Society     

Northern  (Singleton)  Agricultural  Association  ... 

Parkes  P.,  A.,  and  H.  Association  

Grenfell  P.  and  A.  Association      

Horticultural  Society  of  N.  S.  Wales       

Burrangong  (Young)  P.  and  A.  Association 

Moama  A.  and  P.  Association       

Co wra  P.,  A.,  and  H.  Association 

Murrumbidgee  P.  and  A.  Association  (Wagga) ... 

Queanbeyan  P.  and  A.  Society      

Burrowa  P. ,  A. ,  and  H.  Association        

Albury  P.  and  A.  Association       

Burrowa  P. ,  A. ,  and  H.  Association        

Junee  P.  and  A.  Association  

Upper  Manning  (Wingham)  A.  and  H.  Society... 

Secretaries  of  Societies  are  asked  to  forward  dates  of  forthcoming  Shows  as  soon 
as  decided. 


W.  C.  Quinton    ... 

»» 

18,  19,  20. 

G.  H.  Taylor       ... 

>» 

24,  25,  26. 

W.  B.  Giddes      ... 

tt 

25,26. 

J.  M.  Cox 

tt 

26,27. 

May 
»» 

2,3. 

F.R.Salt.. 

2,3. 

H.  R.  Gray 

11 

9,  10,  11. 

J.  G.  Cohen 

»i 

9,10. 

C.  S.  Guest 

>> 

10,  11, 12. 

P.  W.  Kenny      ... 

>> 

15,  16. 

E.  C.  Brecht 

»> 

16,  17. 

P.  Doust 

>> 

16,  17, 18. 

J.  P.  Martin 

»i 

23,24. 

W.  Newmarch    .. 

>) 

24. 

H.  L.  Cathie 

June  5. 

F.  C.  Thompson  ... 

f » 

7,8. 

A.  Roxburgh 

i> 

13,  14. 

E.  H.  Prince       ... 

It 

20,21. 

H.  A.  HiU 

July  17,  la 

H.  J.  Wooldridge 

»> 

19,  2o. 

H.  Epthorp 

>» 

23,24. 

J.Fulton 

>» 

24,25. 

F.  W.  Blanche    ... 

it 

26,27. 

W.  H.  (iarnsey  ... 

i» 

31  and  Aug.  1 

J.  F.  WiUans      ... 

Aug 

.1,2. 

W.  G.  Dowling  ... 

f » 

9,  10. 

A.  A.  Piggin 

>» 

16. 

C.  Poppenhagen  ... 

tt 

16,  16. 

H.  S.  Harwood  ... 

tt 

15,  16. 

G.  Cousins 

tt 

16,  17. 

E.  S.  Sautelle     ... 

it 

22,23. 

C.  Wright 

It 

23,24. 

C.  L.  Blair 

Sept 

.4,6. 

S.  Wright 

f> 

6,6. 

H.  T.  Davidson  ... 

>t 

6,6. 

E.  C.  Harris        ... 

tt 

11,  12. 

J.  F.  CUfford      ... 

tt 

13,  14. 

G.  E.  Mackay     ... 

,, 

13,  14. 

J.  F.  Clifford       ... 

1) 

13,  14. 

T.  C.  Humphrys.. 

»i 

19,20. 

Spring  Shote 

Nov 

2. 

[1  plate.] 
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Useful  Australian  Plants. 


Br  J.  H.  MAIDEN, 
Consulting  Botanist. 


No.  13. — The  Blackbutt. 

{Eucalyptus  pilularis,  Sm.) 

Other  vernacular  names. — The  name  Blackbutt  is  a  very  good  one,  and  has 
been  given  on  account  of  the  blackish  bark  (the  depth  of  colour  being  often 
largely  the  result  of  a  bush  fire),  on  the  butt.  Thirty  or  forty  years  ago  the 
late  Sir  William  Macarthup  used  to  call  it "  Black-butt  Gum.*' 

Perhaps  on  account  of  confusion  with  other  trees  Sir  William  stated  it 
to  be  the  "  Mountain  Ash  "  of  Illawarra,  and  the  "  Willow,"  or  "  White 
Top "  of  Berrima.  But  it  may  be  mentioned  that  anything  approaching 
precision  in  regard  to  the  vernacular  names  of  Eucalypts  has  only  been 
possible  within  the  last  ten  or  fifteen  years.  Of  course  there  is  room  for 
vast  improvement  yet,  but  up  till  quite  a  few  years  ago  the  situation  was 
conxplicated  through  the  deficient  botanical  knowledge  oi  those  who  referred 
to  these  trees.  It  seems  probable  that  E,  virgata  (Sieberiana)  is  the  tree 
which  Sir  William  Macarthur  designated  pilularis  (probably  on  account  of 
its  rough  bark  and  smooth  branches). 

"  Flintwood  "  is  an  old  name  for  Blackbutt.  When  chopping  dry  black- 
butt  sparks  will  often  fly  from  the  oie.  This  may,  perhaps,  have  caused  the 
former  name  to  be  employed.  According  to  Baron  von  Mueller  (CataL  of 
Timbers,  Technological  Museum,  Melbourne),  Gippsland  Blackbutt  or  Plint- 
wood  is  of  a  reddish  colour.  Our  Blackbutt  is,  of  course,  pale-coloured, 
showing  no  tinge  of  red,  and  this  difference  in  the  timbers  may  point  to 
some  botanical  difference. 

Aboriginal  names. — "  Tarr-Warrah  "  of  the  Illawarra  blacks,  according 
to  the  late  Sir  William  Macarthur.  Another  name  of  New  South  Wales 
aboriginals  was  "  Benaroon."  Those  of  South  Queensland  called  it 
"Tcheergun,"or"Toi." 

Botanical  name. — Eucalyptus  (explained  formerly).  Pilularis,  from  the 
lAtin  pilula,  a  little  ball,  alluding  to  the  shape  of  the  fruits. 

Flowers. — The  flowers  are  white,  and  as  far  as  my  experience  goes,  the 
blackbutt  usually  flowers  about  every  second  year.  Mr.  Porester  Eotton 
states  that  in  his  district  the  blackbutt  blooms  about  November  and  Decem- 
ber, and  is  much  sought  after  by  bees.  In  the  Bulli  district  it  is  supposed 
to  be  about  the  best  flower  of  any  of  the  hardwoods  for  honey  purposes, 
the  honey  being  thick,  and  of  nice  colour  and  flavour. 

Fruit. — ^The  spherical  or  pilular  shape  of  the  fruit  capsules  is  brought  out 
in  the  drawing.  Blackbutt  fruits  can  hardly  be  confused  with  those  of  auy 
other.  Those  of  E.  eugenioides  (one  of  the  stringy-barks)  are  often 
spherical,  but  they  are  a  good  deal  smaller  than  those  of  E.  pilularis. 
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Exudation. — From  this  tree  a  "  gum  "  or  kino  exudes.  It  sometimeB 
issues  forth  in  large  quantities  through  the  fissures  in  the  bark,  and  often 
(particularly  in  badly-grown  trees),  pockets  of  kino  are  found  where  the 
timber  "  shells,"  and,  normally,  rings  of  kino  more  or  less  wide  are  found  in 
the  timber.  This  kino  is  oi  a  ruby  colour,  quite  transparent,  and,  while 
fresh,  readily  and  entirely  soluble  in  water  or  spirit.  It  is  a  member  of  the 
"  Euby  group,"  one  of  tne  three  groups  into  which  I  have  divided  the  kinos 
of  the  Eucalypts.  It  is  a  perfect  substitute  for  the  kino  of  the  Pharma- 
copoeia. A  rather  old  sample  analysed  by  me  some  years  ago  was  soluble  in 
water  to  the  extent  of  96*4i  per  cent,  (kinos  become  less  readily  soluble  bj 
age)  ;  it  contained  65*52  per  cent,  of  kino-tannic  acid,  and  2'8  per  cent,  of 
insoluble  phlobaphenes. 

The  circumstance  that  kino  is  usually  present  in  blackbutt  wood  is  readily 
illustrated  by  the  intense  black  imparted  to  a  plank  which  comes  into  con- 
tact with  water  impregnated  with  iron,  or  the  readiness  with  which  a  black 
stain  is  made  in  blackbutt  wood  when  a  nail  is  driven  into  it. 

Bark. — The  Blackbutt  belongs  to  the  "  half -barked  "  (JECemiphloia)  gronp 
of  Eucalypts — that  is  to  say,  it  has  fibrous  bark  on  the  butt,  while  the 
branches  are  smooth  like  those  of  a  gum.  The  fibrous  bark  is  brownish, 
'  which  often  turns  blackish  through  the  agency  of  bush  fires,  and  frequently 
the  barks  of  the  trees  weather  to  a  whitish  appearance.  Mr.  Porestei 
Rotton  states  that  blackbutt  bark  is  sometimes  used  for  roofing  pig-styes 
and  calf  pens,  but  does  not  last  long  when  exposed,  yet  if  kept  dry  and 
under  cover  it  is  very  useful  for  fiooring  hay-lofts,  &c.,  becoming  quite  hard, 
and  lasting  a  long  time.  It  is,  however,  far  less  fibrous  than,  and  altogether 
inferior  to  stringybark. 

Leaves. — Their  shape  is  brought  out  in  the  drawing.  They  are  rather 
coriaceous,  and  contain  very  little  eucalyptus  oil,  but  the  percentage  of 
essential  oil  in  the  leaves,  or  its  characters  have  not,  so  far  as  I  am  aware, 
«ver  been  ascertained. 

Timber. — Blackbutt  is  pale-coloured,  and  furnishes  excellent  timber  for 
house  carpentry  or  any  purpose  where  strength  (it  is  one  of  the  strongest 
timbers  we  have)  and  durability*  are  required,  c.y.,  bridge  planking,  ships' 
decks,  paving  cubes,  &c.  It  and  tallow-wood  are  the  two  timbers  most 
approved  for  paving  in  Sydney.  It  is  extensively  used  for  fencing  pur- 
poses. It  is  also  used  for  telegraph-poles,  and  also,  to  some  extent,  for 
railway-sleepers.  As  evidence  of  its  good  quality,  I  have  it  on  good 
authority  that  a  quantity  of  blackbutt  sleepers  were  used  on  the  Goulbum- 
Bungendore  extension,  with  the  approval  of  the  engineer.  It  is  close- 
grained  and  may  be  used  for  wheelwrights'  work.  It  is  but  an  indifferent 
fuel  unless  thoroughly  dry.  Its  liability  to  gum  veins  has  prejudiced  it  in 
public  favour  ;  in  fact,  the  presence  of  these  defects  is  a  valuable  diagnostic 
character  of  this  wood.  When  free  or  comparatively  free  from  these  veins 
the  timber  is  undoubtedly  of  high  class,  and  in  view  of  its  hardness, 
durability,  and  strength,  it  is  by  many  people  considered  to  be  only  second 
in  value  to  ironbark.  It  is  a  tractable,  good,  all-round  timber.  Even  in  the 
very  early  days  of  the  Colony  this  wood  was  appreciated,  being  esteemed  for 
house  carpentry  or  other  purposes  when  strength  and  durability  are  objects. 
It  occasionally,  though  rarely,  shows  pin-holes.  As  regards  white  ants, 
these  pests  are  undoubtedly  fond  of  blackbutt.    Many  trees  which  are 

*  For  a  note  as  to  its  durability  see  Cfazette  for  September,  1898,  p.  681. 
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boHow  are  infested  witli  white  ants,  bat  these  insects  probably  do  not 
commence  the  mischief,  but  attack  the  debilitated  tree  whose  heart  has  begun 
to  decay  as  the  residt  of  fungus-growths,  the  ants  enhuging  the  *'pipe'' 
thus  created.  In  the  Bateman's  Bay  and  Moruja  district,  when  it  oocors 
plentifully,  it  is  said  that  although  the  white  ants  are  found  in  the  heart  of 
the  living  tree  they  never  attack  the  timber  when  it  is  dry. 

Following  are  a  number  of  brief  reports  on  the  timber,  arranged  geo- 
graphically, from  south  to  north,  with  the  view  of  showing  the  varying 
estimation  in  which  it  is  held  in  different  districts : — 

Blackbutt  splits  well  and  is  much  used  for  fencing ;  it  is  also  excellent 
timber  for  decking  wharfs  and  bridges,  house  building,  or  for  any  purpose 
where  a  good  durable  timber  is  required.  On  one  occasion  I  noticed  gum 
veins  running  through  boards  cut  from  this  timber,  and  was  informed  by 
timber-getters  that  these  veins  seldom  extended  past  that  portion  of  the  tree 
covered  by  rough  bark,  and  were  always  confined  to  old  trees. — (Forester 
Benson,  Bega). 

Mr.  Forester  Kotton,  of  Picton,  remarks  that  it  is  very  durable  and 
strong,  is  used  for  building  purposes,  and  has  given  great  satisfaction  for 
bridges,  culverts,  and  fencing ;  in  fact,  most  of  the  fencing  and  some  of  the 
culverts  on  the  Illawarra  railway  line,  between  Clifton  and  Kiama,  consist 
of  blackbutt  timber,  and  it  is  very  much  sought  after  for  cottage-building 
in  the  same  locality.  It  will  split  into  posts,  rails,  and  even  palings  very 
easily,  and  his  opinion  is  that  if  properly  seasoned  it  is  one  of  the  best 
hardWood  timbers  we  have. 

Mr.  Forester  Martin,  of  Q-osford,  reports  that  the  blackbutt  is  one  of  the 
best  of  our  hardwoods  for  strength  and  durability.  It  stands  exposure,  does 
not  rot  inthe  ground,  and  is  used  for  piles,  planks,  posts  and  rails,  palings,  slabs, 
laths,  battens,  and  flooring  boards  ;  in  fact,  it  is  a  good  all-round  timber,  and, 
when  drv,  not  a  bad  fuel.  When  building  bridges  on  the  railway  line  that 
runs  through  Mr.  Martin's  district,  it  was  found  that  turpentine  piles  would 
split  when  driven  in  hard  ground,  and  blackbutt  ones  were  used  instead  and 
drove  well. 

Mr.  Forester  Eudder,  of  Booral,  speaks  of  the  timber  as  hard,  close- 
grained,  and  durable,  either  in  or  out  of  the  ground,  straight  in  the  grain 
and  fissile.  It  is  excellent  for  split  slabs,  fence  rails,  palings,  shingles,  for 
sawn  battens,  flooring  boards,  scantling,  &c.  In  seasoning  it  shrinks  a  good 
deal,  but  warps  very  little.  The  best  quality  of  timber  is  usually  found  on 
dry,  open  ridges. 

Mr.  Forester  G.  E.  Brown,  of  Port  Macquarie,  remarks  that  blackbutt  is 
a  most  useful  timber  for  all  building  purposes — flooring,  joists,  &c. — also  for 
the  decking  of  bridges  (for  which  it  is  not  so  valuable  as  tallow  wood). 
Posts  for  fencing  last  about  twenty  years,  and  rails  about  thirty  years. 

Mr.  Forester  Pope,  of  Murwillumbah,  states  that  all  the  hardwoods  of  his 
district  are  more  or  less  faulty,  and  the  blackbutt  is  not  an  exception.  It  is 
often  veiny  (gum  reins),  but  the  timber,  as  a  whole,  may  be  considered  as  being 
a  very  fair  one.  He  thinks  that  after  ironbark,  grey  gum,  and  tallow-wood, 
it  is  as  good  as  any  of  the  timbers  here,  though  he  is  told  it  is  not  as  good  as 
the  southern  blackbutt.  This  may  be  because  of  the  humidity  of  this  climate. 
The  Eailway  engineers  will  not  take  it.  At  least,  it  was  condemned  on  the 
Lismore-Tweed  railway  both  in  sleepers  and  fencing.  To  condemn  it  fur 
fence  material  is  not  doing  the  timber  justice,  he  thinks.  He  knows  of  a 
fence,  in  which  the  posts  were  blackbutt,  which  is  quite  sound  yet,  and  it 
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has  been  in  the  ground  nearly  fifteen  years.  Of  course,  whether  a  timber  will 
last  or  not  depends  to  a  great  extent  on  the  season  in  which  the  timber  is 
cut.  There  are  a  number  of  charcoal  burners  in  the  district  who  all  say  that 
blackbutt  is  the  best  timber  by  far  for  making  charcoal.  It  does  not "  flj" 
as  many  of  the  other  kinds  do.  White  jants  will  attack  blackbutt,  bat  it  is 
not  more  subject  to  their  ravages  than  many  others. 

Going  inland  the  blackbutt  trees  diminish  in  size,  and  the  quality  of  the 
timber  deteribrates.  There  is  a  ^ood  deal  of  it  in  the  Armidale  district,  bat 
Mr.  Forester  Siddins  says  that  it  is  not  considered  of  special  value.  It  is 
very  spongy,  i.e.,  full  of  sap,  and  will  not  stand  contact  with  the  ground. 
This  fault  might  be  remedied  if  the  timber  were  well  seasoned  before  being 
used.  As  a  rule  it  is  sneaked  in  with  other  timber  as  studding,  for  which 
purpose  it  seems  to  answer  fairly  well.  Owing  to  its  warping  and  shrinking 
it  is  of  no  value  for  flooring  or  weather-boards  in  the  district. 

However,  Mr.  Imberger,  of  Tenterfield  sawmill,  who  has  been  working 
timber  for  the  last  thirty  years  in  that  district,  informs  Mr.  Foreeter 
Deverell  that  blackbutt  is  really  good  for  building;  purposes,  such  as 
weather-boards,  flooring  and  scantHng,  and  also  for  decking.  He  also  asserts 
that  he  has  seen  it  used  for  fencing  posts,  but  it  only  lasted  for  twenty 
years. 

Mr.  Forester  Marriott  says  of  blackbutt  that  in  Mudgee  and  the  neig;h- 
bouring  towns  it  is  seldom  used,  other  and  more  plentiful  timber  taking  its 
place.  Timber-getters  who  have  worked  blackbutt  describe  it  to  him  as 
very  durable  in  the  ground,  easily  worked,  being  free  in  the  grain,  therefore 
splitting  evenly,  and  as  specially  suitable  for  posts,  foundation  blocks  for 
wooden  buildings,  palings,  lathes,  and  has  occasionally  being  used  for  beds  of 
waggons  and  other  wheelwright's  work. 

I  have  made  some  remarks  on  the  variation  in  quality  of  blackbutt  timber 
in  different  districts  under  the  head  of  "  Distribution." 

Size. — ^The  average  height  of  mature  blackbutt  is  from  100  to  150  feet, 
with  a  diameter  of  3  to  5  feet. 

I  believe  the  blackbutt  to  have  attained  the  biggest  bulk  of  any  tree  in 
New  South  Wales,  and  I  trust  that  correspondents  of  the  Department  will 
furnish  particulars  of  all  Xew  South  Wales  trees  of  exceptional  size. 

Following  are  the  particulars  of  the  celebrated  "  Bulli  Big  Tree,"  which 
is  found  part  of  the  way  up  the  Bulli  Mountain,  near  the  coast,  42  miles 
south  of  Sydney.  The  measurements  were  taken  by  myself  in  March,  1891, 
with  a  steel  tape.  The  girth  of  the  Bulli  blackbutt  at  the  ground,  measuring 
from  buttress  to  buttress  is  57  feet  6  inches.  The  girth  at  3  feet  above  the 
ground  is  45  feet,  and  at  6  feet  above  the  ground  40  feet.  The  taper  is 
then  very  gradual  for  about  90  feet  (estimated),  where  the  head  is  broken 
off,  but  it  has  a  vigorously  growing  leafy  top,  and  some  of  its  branches  are 
of  the  size  of  small  trees.  1  estimated  that  the  first  branch  springs  from 
the  trunk  at  a  height  of  50  feet.  There  are  ten  principal  buttresses,  of  an 
average  diameter  of  over  2  feet,  but  they  practically  cease  to  flute  the  trunk 
at  a  height  of  10  to  15  feet. 

This  gives  15  feet  diameter  at  a  height  of  3  feet  from  the  ground,  but  there 
are  some  charred  stumps  in  the  vicinity  of  even  greater  diameter. 

In  the  year  1854  the  late  Sir  William  Macarthur  "  lately  measured  a 
specimen  at  Bullai,  lUawarra,  still  in  full  vigour,  and  with  no  external  svmp- 
toms  of  decay,  41  feet  in  circumference,  with  the  bole  of  immense  height*' 
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This  may  be  the  tree  I  measured  in  1891,  but  the  latter  has,  since  1854, 
been  struck  by  lightning,  and  it  is  hollow  at  the  butt,  haying  been  burnt  by 
careless  picnickers  who  came  to  yiew  it. 

Many  of  the  blackbutt  trees  in  the  Bega  forest  district  reach  an  altitude 
of  200  feet,  with  a  diameter  of  7  and  8  feet.  Some  of  the  trees  haye  a 
barrel  of  about  70  feet  without  a  limb  (Forester  Benson). 

In  Mr.  Forester  Eotton's  district  (lUawarra  and  the  high  land  to  the  west 
of  it)  the  blackbutts  attain  great  dimensions,  e.^.,  the  Bulli  Biij  Tree  already 
referred  to.  This  is,  of  course,  of  quite  exceptional  size,  but  the  blackbutts 
usually  have  long  barrels  in  that  district,  and  many  of  them  are  100  feet  up 
to  the  first  fork. 

In  the  Gosford  district  Mr.  Forester  Martin  estimates  the  size  of  black- 
butts up  to  180  feet,  with  a  diameter  of  2  to  4  feet.  Large  trees  are  usually 
hoUow.  A  dead  limb  on  a  blackbutt  of  any  age  generally  denotes  unsound- 
ness. The  blackbutt  is  a  quick  grower,  and  will  mature  in  about  twenty-five 
years. 

There  is  a  blackbutt  at  Oosf  ord  156  feet  high,  and  nearly  8  feet  in  diameter 
at  a  height  of  6  feet.  I  ^ive  these  as  specific  measurements,  but  there  are 
many  blackbutts  in  the  Colony  far  larger  than  this. 

Mr.  Forester  Eudder,  of  Booral,  estimates  the  height  of  blackbutts  in  his 
district  at  from  150  to  170  feet,  "  with  a  diameter  exceptionally  of  from 
5  to  6  feet,  rarely  up  to  7  or  8  feet,  and  very  exceptionally,  when  burnt  or 
hollow  below,  to  9  or  10  feet." 

Mr.  Forester  Brown,  of  Port  Macquarie,  states  that  in  his  district  black- 
butt grows  up  to  200  feet  high,  with  a  diameter  of  9  feet,  and  that  on  fairly 
good,  deep  red  or  chocolate  soil  it  takes  about  forty  years  to  mature  (say, 
50  feet  to  first  limb,  and  2^  feet  diameter  at  butt).  Mr.  J.  Laurie  states 
that  a  blackbutt  grew  in  twenty-one  years  large  enough  for  the  mast  of  the 
"  Maggie  GoUan,"  viz.,  65  feet  long,' and  14  inches  square.  (Agricultural 
Gazette,  September,  1893,  p.  681.) 

Average  height,  100  to  150  feet,  and  maximum  diameter  of  2  feet  6 
inches,  6  feet  from  the  ground,  in  the  Eichmond  Eiver  District.  (Forester 
Pope.) 

As  evidence  of  the  small  extent  to  which  some  of  our  trees  alter  externally 
during  lengthened  periods,  the  late  Eev.  Dr.  Woolls  (writing  about  1866) 
stated  that  the  blackbutt  on  which  Lieut.  Lawson  cut  his  initials  in  1813, 
still  presented  the  letters  as  legibly  as  ever.  This  interesting  tree,  so  inti- 
mately connected  with  the  first  expedition  over  the  Blue  Mountains,  is 
standing  on  the  side  of  the  Bathurst  Eoad,  on  the  summit  of  Pulpit-hill, 
overlooking  the  Kanimbla  Valley. 

Distribution, — Found  more  or  less  along  our  sea-board,  usually  found 
near  the  coast,  but  more  rarely  extending  inland  to  mountain  slopes.  It 
extends  from  Eastern  Gippsland,  in  Victoria,  along  the  whole  of  the  New 
South  Wales  coast  districts,  and  to  Southern  Queensland.  Blackbutt 
would  appear  to  attain  its  greatest  perfection  about  midway  between  Sydney 
and  the  Queensland  boundary.  Magnificent  forests  of  blackbutt  occur  on 
the  south  coast  (^.y.,  about  Termeil  I  noticed  very  giants  in  stature  and 
girth,  furnishing  free,  straight  timber,  which  split  into  palings  with  almost 
the  facility  of  stringybark)  ;  then,  as  the  Sydney  district  is  approached,  the 
quality  of  the  timber  diminishes  (though  there  was  some  grand  blackbutt 
about  Sydney  in  the  early  days).    Proceeding  north  the  blackbutt  appears 
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to  attain  its  greatest  perfection,  say,  in  the  Cape  Hawke  District,  and  then' 
as  the  far  north  of  the  Colony  is  approached,  its  quality  becomes  the  most 
inferior  of  any  in  the  coast  districts.  In  a  word,  the  beet  northern  blackbutt 
is  better  than  southern  blackbutt,  but  the  best  southern  blackbutt  is,  never- 
theless, timber  of  high  quality. 

Mr.  Eorester  Benson,  of  Bega,  says  that  blackbutt  is  but  little  used  in  hii 
district  owing  to  the  belts  of  timber  which  occur  being  too  far  removed  from 
the  saw-mills  and  shipping  ports.  It  grows  in  abundance  in  the  parishes  o! 
Wallagoot,  "Wapengo,  and  Wagonga,  counties  of  Auckland  and  Dampier. 
In  a  large  area  of  country  lying  between  Wapengo  and  "Wagonga  there  is 
no  blackbutt,  and  this  appears  to  be  remarkable,  as  apparently  the  same 
formation  and  the  same  natural  conditions  exist  as  in  places  where  it  is 
abundant.  North  of  Wagonga,  and  more  especially  between  Moruya  and 
Ulladulla,  there  are  large  quantities  of  blackbutt.  It  is  plentiful  in  the 
gullies  at  the  back  of  the  BuUi  Mountain  and  Mounts  Keira  and  Kmnbla. 
It  prefers  good  soil.  It  is  fairly  plentiful  in  the  Gosford  district,  but  it  is 
not  found  growing  all  over  it.  It  likes  broken  country  of  sandstone  forma- 
tion, and,  according  to  Mr.  Forester  Martin,  it  thrives  best  in  gullies  and  on 
the  slopes  of  ranges  in  not  very  good  soil. 

Beferring  to  the  counties  of  Durham  and  Gloucester  more  particularly, 
Mr.  Forester  Eudder  points  out  that  when  close  to  the  influence  of  the  sea 
breezes,  and  on  sandy  land,  trees  are  usually  stunted.  A  little  inland  the 
growth  is  quick  and  upright,  with  long,  straight  boles,  some  of  the  trees 
attaining  to  a  height  of  80  or  100  feet  in  about  thirty  years,  with  a  diamet^ 
of  2  feet. 

Mr.  Forester  G.  £.  Brown,  of  Fort  Macquarie,  remarks  that  the  best 
quality  of  blackbutt  grows  on  high  ridges,  a  breezy  position,  and  with  good 
drainage,  with  good  depth  of  soil ;  in  such  a  position  carrying  the  girth  at 
butt  for  8  to  12  feet  up,  and  decreasing  very  little  to  the  first  limb.  It 
is  the  most  abundant  timber  in  this  district,  from  McLeary  Biver  to 
the  WoUamba,  about  90  miles  by  25,  averaging  about  four  trees  to  the 
acre. 

Mr.  Forester  Pope's  district  (Tweed),  blackbutt  is  stated  to  be  generally 
indicative  of  poor  soil. 

Mr.  Forester  Fope  states  that  blackbutt  is  well  distributed  througfaont 
the  whole  of  the  Kichmond  and  Tweed  districts  (county  Bous),  and  he 
estimates  that  it  would  be  found  on  one-half  of  the  whole  area  of  "  hardwood" 
or  forest  country  at  an  average  of  five  trees  to  the  acre. 

Mr.  E.  J.  Deverell,  forester,  of  Glen  Innes,  states  that  blackbutt  is 
not  plentiful  in  his  district,  and  even  then  is  only  found  on  the  eastern 
falls. 

Mr.  Forester  Siddins,  of  Armidale,  remarks  that  it  is  found  in  large 
quantities  in  his  district,  but  it  is  of  a  very  inferior  quality. 

Coming  south  to  the  Mudgee  district,  Mr.  Forester  Marriott  says  tbat, 
within  the  area  inspected  by  him,  blackbutt  is  limited  entirely  to  two 
reserves,  viz.,  No.  77,  parish  ojt  Jesse,  county  of  Eoxburgh ;  but  though  there 
are  some  fine  trees,  its  growth  is,  generally  speaking,  far  less  luxuriant  ihan 
in  the  coast  district. 

Following  is  an  official  statement  from  the  Forest  Department  showing 
the  distribution  of  blackbutt  in  the  various  forest  reserves  throughout  the 
Colony. 
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Blackbutt. 


How  distributed. 

^1 

No.  of 

County. 

ATM  in 
ftcre0. 

1 

^  5 

It 

Quality. 

Reinarki. 

F.R. 

1- 

jNumbcr  of     Over 
1     trees.          area. 

l§ 

feet 

girth 

acres. 

pence 

1 

Auckland 

720 

A 

6 

2  over 

720 

... 

Good. 

2,341 

Buccleuch 

22.970 

B 

4 

7    „ 

22,970 

>> 

1,120 

Butler,  Rous,  and 

80,788    A 

4 

80,788 

... 

1 

Drake. 

! 

175 

Camden 

1.600 

C 

6 

10  over 

175 

6 

1  Fair. 

24 

Clarence 

2,500 

A 

6 

2    „ 

800 

t> 

26 

,, 

1,040 

A 

8 

1     „ 

800 

I  Good. 

242 

,,         •••        ••• 

11,100 

C 

6 

5    „ 

6,000 

6 

1 

243 

„ 

7,600     C 

6 

8    „ 

3.000 

6 

»$ 

353 

,,        ...        ... 

4,480     C 

6 

6    „ 

2,200 

6 

;  Fair. 

2,123 

1.        ...        ... 

9,250     C 

6 

8    „ 

3,000 

6 

1  Good. 

1,101 

Richmond  and 

19,016    A 

6 

7    „ 

12% 

1 

Clarence. 

1 

1,663 

Clarke     

16,933 

C 

7 

6    „ 

960 

12 

V.  good. 

33 

Cook        

158 

c 

6 

3    „ 

100 

... 

!  Go<S   ... 

Exempt. 

110 

Cumberland 

5,408 

C 

6 

12    „ 

2,000 

8 

i  V.  good. 

16 

Dampier 

4,180 

C 

7 

2    „ 

1,000 

3 

!  Good. 

307 

„ 

7,835 

C 

7 

4    „ 

3,000 

6 

,  V.  good. 

9,248 

,,         ...        ... 

2,800 

A 

7 

3    „ 

1,000 

1  Fair. 

913 

Drake      

500 

A 

9 

2    „ 

400 

Good. 

112 

Dudley 

2,453 

A 

7 

2    „ 

1,000 

... 

158 

,, 

79,680 

C 

11 

2    „ 

640 

3.763 

,. 

16,000 

C 

10 

1     „ 

4,000 

... 

12.301 

»»         •••        •• 

6,500 

A 

... 

14,537 

Dudley  and 
Raleigh. 

47,205 

C 

10 

3  over 

2,066 

... 

195 

Durham  ... 

1,260 

A 

7 

6    „ 

1,250 

186 

Fitzroy    ... 

12,440 

A 

8 

1        M 

6,000 

354 

,, 

48,000 

C 

6 

1    .. 

40,000 

6 

642 

,,        ... 

30,043 

C 

7 

1    „ 

6,000 

3 

2.439 

,,        ...        ... 

4,680 

A 

6 

1     „ 

3.600 

... 

10,786 

,,        ...        ... 

18,560 

A 

7 

9 

-*      »» 

2,000 

... 

121 

Fitzroy  and 
Raleigh. 

15,904 

A 

8 

1   » 

10,000 

46a 

Gloucester 

26,700 

A 

10 

3    ., 

9,000 

... 

58 

Hunter     

6,120 

A 

6 

5    „ 

2,000 

33 

Macquarie 

2,100 

C 

7 

6    ,, 

2,100 

"3 

34 

,,        ...        ... 

10,000 

A 

10 

4    „ 

7,500 

100 

,y                  ... 

7,472 

A 

8 

4    ,. 

3,600 

... 

144 

,, 

12,262 

A 

10 

6    „ 

12,262 

235 

,,                  ... 

3,840 

C 

8 

6    .. 

2,000 

"3 

13,877 

„                  ... 

3,600 

C 

9 

3    „ 

3,600 

3 

46 

Northumberland 

16,954 

C 

10 

3    .. 

15,954 

12 

69a 

>>              ••• 

6,394 

C 

7 

2    „ 

1,760 

70 

»> 

33,186 

C 

6 

6    „ 

10,000 

12 

128 

,, 

1,280 

C 

6 

6    „ 

1,000 

12 

216 

„              ... 

9,700 

C 

6 

3    „ 

2,000 

6 

Fai. 

14,972 

,,              ... 

6,150 

C 

6 

2    „ 

2,000 

6 

111 

Raleigh 

3,590 

A 

9 

1    ,, 

2,000 

... 

Go^. 

4,780 

,, 

2,600 

A 

8 

1     ,. 

2,280 

13,736 

„ 

4,000 

A 

8 

4    „ 

3,000 

... 

9 

Richmond 

2,300 

A 

6 

2    „ 

1,800 

12 

>»               ••• 

4,800 

A 

7 

2    „ 

2,800 

13 

f  > 

2,800 

A 

7 

1    ,, 

2,000 

14 

>» 

1,600 

A 

7 

2    .. 

1,250 

... 

Digitized  by 


Google 


688 


Useful  Australian  ^Plants. 


Bljlckbutt — continued. 


How  dliitribated. 

K 

No.  of 

County. 

ArMln 

acres. 

1 

11 

If 
5= 

Quality.      Romarks. 

1 

F.R. 

Number  of 
trees. 

Over 
ares. 

feet 

irtrtn 

aoree. 

pence. 

625 

Richmond 

.    3,900 

C 

6 

2  over 

3,000 

6  '  Good. 

894 

»»                •• 

.    6,400 

A 

7 

2    „ 

5,000 

...         „ 

973 

>f 

.    1,200 

A 

7 

2    „ 

1,000 

>t 

10,571 

»»                 •• 

.    5,900 

A 

7 

1    .. 

5,900 

>t 

249 

Rons        

.  16,661 

C 

8 

4    „ 

4,000 

...     Medium. 

258 

»f          •••        •• 

.    1,280 

C 

7 

2    „ 

1.100 

6     Good. 

77 

Roxburgh 

.    5,120 

...... 

...     Fair. 

33 

St.  Vincent 

.    4.480 

*C 

6 

2  over 

500 

6     Good. 

99 

»» 

.    6,058 

C 

6 

4    „ 

3,000 

2i       ,. 

129 

>»                '  • 

500 

A 

8 

3    ,. 

300 

...     Fair. 

6,215 

»» 

.    5,300 

A 

7 

4    „ 

2,000 

...     Good. 

10,616 

»i 

.  49,250 

C 

8 

3    „ 

20,000 

3        „ 

10,617 

•, 

.  54,693 

C 

7 

4    „ 

24,000 

3        „ 

23 

Westmoreland   .. 

.  11,520 

A 

7 

4    „ 

11,000 

...  !     .. 

83 

t» 

.    1,520 

A 

7 

4    „ 

1,000 

1    ...  1     „ 

90 

»» 

.    7,000 

B 

2 

8    „ 

4,000 

...  ;  Fair. 

100 

.    2,284 

A 

7 

6    „ 

1,500 

>i 

384 

WeUesiey           *.! 

570 

A 

... 



!.!* 

>> 

828a 

»i                 •• 

750 

A 

... 

750 

...     Good. 

Propagation.— T\iQ  blackbutt  reproduces  itself  more  freely  than  do  tlie 
generality  of  our  hardwoods.  Where  one  old  tree  has  been  felled  thousands 
of  saplings  will  spring  up.  In  most  cases  there  is  no  necessity  to  artificially 
plant  blackbutt.  What  is  required  is  to  consen'e  and  thin  out  the  exuberant 
crop  of  this  valuable  tree,  planted  by  bountiful  nature.  I  repeat  that  black- 
butt is  one  of  the  most  valuable  of  our  hardwoods,  and  it  is  worthy  of 
every  consideration  in  any  scheme  of  forestry. 


R^erence  to  Plate, — A,  leaf,  showing  venation  ;  B,  flower-buds ;  c  and  d,  clusters  of 
fruits,  natural  size,  and  reduced. 

The  sketch  is  from  a  blackbutt  tree  near  the  Wesleyan  Church  at  Homebush,  near 
Sydney,  whose  diameter  is  4  feet  3  feet  from  the  ground,  and  whose  height  (estimated) 
is  130  feet. 
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^//A,«*.e*;  Eucalyptus  pilularis,  Sm. 

"The  Blackbutt." 
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A  Suspected  Poison  Plant. 

The  Wild  Paesnip  {TracJiymene  australisy  Bentli.) 


Br  J.  H.  MAIDEN. 
Consulting  Botanist. 

Botanical  Name. — Trachymeiie,  Greek  trachus,  rough,  and  mene^  a  crescent 
(alluding  to  the  fruitlet) ;  the  fruits  have  roughened  surfaces ;  australiSy 
southern. 

8ynont/m, — DidiscuSy  Di,  adaptation  of  Greek  word  for  two  ;  diskos  (Latin, 
discus) y  disc,  alluding  to  the  fruitlets ;  pilosus,  Latin,  hairy,  alluding  to  the 
frequent  hairiness  of  the  plant. 

Some  few  months  ago  a  plant  was  sent  to  the  Department  from  the  western 
part  of  the  Colony,  with  tne  statement  that  it  was  poisoning  stock.  The 
following  extracts  from  letters  written  at  the  time  to  the  Department  are 
self-explanatory. 

Mr.  C.  J.  Conway,  of  Mungunyah,  Warrego  Eiver,  writes : — "  I  have  been 
Uving  in  this  district  for  the  last  seventeen  years,  and  I  have  only  noticed 
this  plant  two  years  since,  and  that  was  after  "heavy  rain,  the  country  where 
it  grew  being  red  burnt  country.  During  the  good  seasons  of  1890  and 
1891  the  grass  grew  very  thick  and  high  in  the  red  Mulga  country,  and  in 
November,  1891,  a  large  bush  fire  took  place,  and  clean  burnt  out  two 
homestead  leases  (Harvey's  and  Hind's),  destroying  a  lot  of  scrub.  Heavy 
rain  fell  the  following  winter,  and  this  plant  made  its  appearance,  only 
thinly  at  first,  but  now  it  grows  very  dense  all  over  this  burnt  countiy,  just 
as  thick  as  a  lucerne  field,  and  those  leases  have  been  utterly  useless  tor  the 
last  two  years.  Nothing  else  seems  to  grow  but  this  rubbish,  and  as  there 
are  miles  and  miles  of  it,  it  is  impossible  to  get  rid  of  it  by  pulling  it  up  and 
burning  it,  as  this  would  cost  an  immense  sum  of  money.  This  distnct  is 
simply  full  of  it.  I  notice  it  is  more  severe  on  stock  after  rain,  when  it  is 
very  green.  Stock  do  not  care  for  it  if  they  can  get  anything  else.  Now, 
in  the  middle  of  summer  this  wretched  plant  is  quite  green  when  everything 
else  is  parched  up.  "We  have  lost  a  lot  of  both  cattle  and  sheep  through  this 
plant,  and  cannot  use  the  country.  Our  only  hope  is  that  it  will  die  out,  as 
it  is  now  so  thick,  or  if  it  becomes  dry  we  may  be  able  to  burn  a  lot  of  it. 
The  rabbits  are  numerous  and  run  all  through  it,  eating  up  every  other  kind 
of  plant  but  this.  The  rabbits  do  not  touch  it,  but  prefer  to  eat  the  bark  of 
scrub,  or  anything  else.  It  has  a  stupefying  effect  on  sheep,  and  you  can 
scarcely  drive  or  get  them  along.  They  die  very  quickly  if  not  taken  very 
carefully  and  stei^y.  Cattle  go  mad  with  it,  running  about  switching  their 
tails.  They  scour  and  get  very  poor  if  left  where  it  grows,  and  finally  die. 
Neither  sheep  nor  cattle  will  touch  it  if  they  can  get  anything  else,  but  if 
hungry  cattle  come  on  a  patch  of  it  they  are  bound  to  die."     Again,  Mr. 
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Conway : — "  It  grows  thick  and  high  on  the  burnt  red  country,  but  does  not 
grow  on  black  soil.  About  100  head  of  travelling  cattle  (Hammond's)  were 
poisoned  about  the  middle  of  November,  on  travelling  stock  route  near 
Enngonia,  and  adjoining  Harvey's  and  Hind's  homestead  leases." 

Messrs.  Harvey  and  Hinds  write : — "  Both  our  homestead  leases  are  densely 
covered  with  a  plant  which  is  known  here  as  the  whiskey  plant,  on  account 
of  it  making  all  kinds  of  stock  using  it  quite  stupid,  and  finally  killing 
them." 

The  plant  was  determined  to  be  Trachymene  australis,  Benth.  By  some 
it  is  called  the  "  wild  parsnip." 

In  December,  18S7,  this  same  plant  was  reported  by  Baron  von  Mueller 
as  having  caused  the  sudden  death  of  numbers  of  cattle  in  the  vicinity  of 
Dandenonjr,  Victoria,  and  it  was  stated  that  its  action  was  so  powerful,  that 
no  remedial  measures  seemed  of  any  avail. 

In  the  case  of  the  Mungunyah  cattle,  I  was  at  first  inclined  to  the  opinion 
that  they  had  been  poisoned  by  the  wild  parsnip,  but  although  the  plant  has 
such  an  extended  range,  no  reports  of  its  poisonous  nature  reached  the 
Department  from  any  other  place,  and  it  was  also  brought  to  notice  that 
cattle  had  died  at  Enngonia  (on  a  property  adjacent  to  Mungunyah)  of  a 
disease  which  was  determined  to  be  anthrax,  I  then  submitted  that  it  was 
not  at  all  improbable  that  the  Mungunyah  cattle  may  have  died  of  anthrax. 
The  symptoms  noticed  in  them  after  they  had  eaten  the  wild  parsnip  might 
be  accounted  for  by  acute  indigestion,  which  would  supervene  after  the 
greedy  feeding  of  succulent  greenstuff  by  hungry  animals. 

Mr.  E.  Stanley,  the  Government  Veterinary  Surgeon,  from  the  evidence 
before  him,  pronounced  the  Mungunyah  cattle  to  have  died  of  anthrax,  and 
the  Minister  authorised  experiments  to  be  made  by  feeding  cattle  exclusively 
on  wild  parsnip  for  a  period.  It  was  found  impossible  to  complete  these 
experiments  last  season,  but  the  balance  of  evidence  seems  to  be  against 
the  wild  parsnip  being  a  poison  in  the  strict  sense  of  the  word.  Neverthe- 
less, anthrax  or  no  anthrax,  there  is  no  doubt  that  it  may  be  fatal  to  hungry 
animals  eating  inordinately  of  it,  and  even  clover  and  lucerne  have  caused 
fatal  effects  in  herbiferous  animals,  yet  no  one  would  style  them  poison- 
plants. 

I  trust  that,  now  public  attention  has  been  drawn  to  the  wild  parsnip, 
graziers  will  keep  it  under  observation  during  the  next  few  montns,  and 
report  upon  it  to  the  Department.  Owing  to  its  wide  distribution,  it  must 
very  frequently  be  eaten  more  or  less  by  stock,  admixed  with  other  herbage. 

Other  suspected  Umbellifers, — Besides  the  wild  parsnip,  the  only  Australian 
umbelliferous  plant  I  have  heard  of  as  reputed  to  be  injurious  (but  not 
actually  poisonous)  to  stock  is  a  little  plant  known  as  wild  parsley  (Apium 
leptophyllum^  E.  v.  M.).  It  is  said  that  this  plant  is  sometimes  acrid,  and 
therefore  disturbs  the  digestion  of  stock,  but  I  have  heard  no  specific  chaigee 
against  it.  I  would  point  out  that  umbellifeFous  plants  found  growing  near 
water  or  marshy  ground  are  often  acrid,  and  even  poisonous,  yrhile  those 
growing  on  dry  ground  are  usnidly  little  more  than  carminative.  Bearing 
in  mind  the  uncertainty  of  the  evidence  in  the  case  of  the  wild  parsnip,  it 
may  be  of  interest  to  have  the  following  notes  in  regard  to  the  effecte  of 
certain  allied  plants  in  England.  These  observations  may  be  relied  upon  as 
having  been  proved  throng  a  long  series  of  years.  I  would,  however,  a^ain 
remind  my  readers  that  absolute  acridity  or  poisonousness  in  a  plant  is  a 
different  thing  to  the  tendeney  to  cause  stock  to  be  "  blown,"  or  to  suffer 
from  some  form  of  indigestion,  although,  as  far  as  the  grasier  is  conoemedy 
the  ultimate  effect  may  be  the  same,  t.«.,  to  destroy  his  cattle. 
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Slum  lafifoUum,  Linn.,  "  Great  Water  Parsnip." — ^This  plant  is  of  an 
acrid  and  poisonous  nature,  particularly  the  roots ;  they  are  noxious  to 
cattle,  making  them  quarrelsome  and  pugnacious.  Horses  and  swine  eat  it. 
Sheep  are  not  fond  of  it. 

Cieuta  virosa,  Linn.,  "  Water  Hemlock.** — ^This  plant  is  also  known  as 
cowbane,  and  is  one  of  the  most  virulent  of  our  vegetable  poisons.  Cattle 
are  not  infrequently  destroyed  by  eating  it. 

Canium  maculatum,  Linn.,  "  Common  Hemlock." — This  plant  is  well 
known,  and  its  injuriousness  to  stock  has  passed  into  a  proverb. 

(Ekanthe  crocata,  Linn.,  "Hemlock  Water-Dropwort." — One  of  the 
most  dangerous  of  English  plants,  dangerous  alike  to  human  beings  and  to 
stock. 

(E»  phellandriuniy  Lam.,  "Fine-leaved  Water-Dropwort.'' — Linnaeus 
informs  us  that  horses  in  Sweden  are  seized  with  a  kind  of  palsy  on  eating 
this  plant. 

Some  of  these  plants  are  specific  poisons,  and  their  poisonous  nature  is 
recognised  by  some  of  the  most  eminent  scientific  authorities  of  Europe. 

Eradication  of  Weeds. — When  an  objectionable  plant  takes  possession  of 
a  tract  of  country  the  method  of  getting  rid  of  the  pest  becomes  a  matter 
of  practical  importance.  A  succulent  plant,  like  the  wild  parsnip,  cannot 
be  burnt  off  while  in  that  state.  The  plant  can  be  pulled  up  by  the  roots 
before  it  seeds,  but  this  is  only  practically  possible  if  it  be  taken  in  time,  ».^., 
before  it  has  taken  possession  of  a  large  tract  of  country.  The  only  comfort 
one  has  is  that,  sooner  or  later,  a  weed  which  threatens  to  overwhelm  every- 
thing dies  down  almost  as  suddenly  as  it  has  appeared,  probably  (but  this  is 
surmise)  through  it  having  ceased  to  obtain  nrom  the  soil  the  nutriment  it 
requires  to  ensure  healty  existence. 

Distribution, — Pound  in  all  the  colonies,  and  pretty  well  distributed  from 
the  coast  to  the  interior. 


Refermce  to  Plate, — Wild  Parsnip  :  The  root-stock  and  ilowering  portion  collected  in 
different  localities,  and  at  different  dates,    a,  floret ;  B,  involucral  bracts  ;  c,  fruit. 
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'Additional  Notes  on  Native  Plants  from  the  Port 
Macquarie  District. 


By  G.  R.  brown. 
Forester. 

[These  notes  are  a  continnation  of  those  by  the  same  Forester  as  given  on  ptge 
680,  OazetU  of  September  last.  The  Forester  has  recently  sent  a  fine  collection 
of  local  indigenous  plants  to  the  Department,  including  those  in  regard  to 
which  notes  are  given.] 

Wild  Arrow-root  (Cifmhidium  suave,  E.  Br.). 

Eaten  by  the  blacks,  who  call  it  "  Yarkrow."  Shepherds  in  Queensland 
use  it  in  dysentery. 

Tow-wuk  {Dioscarea  transversa,  B.  Br.)  is  a  small  yam. 
Mook-keet  is  a  larger  yam,  about  the  size  of  a  small  pumpkin.     (Herb- 
arium specimens  not  sent.) 

They  are  both  cooked  in  ashes,  and  eaten  like  potatoes. 
WUd  Bamboo  (Flagellari  indica,  Linn.) 

Used  by  the  blacks  to  make  hand-neta  for  catching  fish  at  the  mouths  of 
creeks,  and  called  "  Woorroogaroo." 
Yatkeen,  aboriginal  name  of  Xerotes  longifolia,  R.  Br. 

Leaves  used  locally  for  tying  up  grape-vines. 

Following  are  the  aboriginal  names  (Manning  Eiver)  for  three  plants  :— 

Mungommie  {€h/mnostachys  anceps,  E.  Br.) 
The  well-known  "  settlers'  twine." 

Eit-tcliin-barng  (Duhoisia  myoporoides,  E.  Br.)     "  Corkwood." 

Eoongalbamg  (Eupomatia  laurina,  E.  Br.) 
Known  locally  as  "  "Wild  Q-uava." 

Warrimbamg  was  the  name  for  "  G-rey  G-um  "  (Eucalyptus  saligna,  Sm.) 
of  the  Hastings  Eiver  blacks. 

The  following  plants  appear  not  to  have  been  previously  recorded  from 
as  far  south  as  Port  Macquarie : — 

Cuttsia  vihumea,  F.  v.  M.  {Saxifrageai),  locally  known  as  "  Elderberry." 

Oadellia  monosiylis  Benth.  (Simaruhea,) 

Batonia  (Cupania)  pyriformisy  Benth.  (Sapindacea!) 

Acacia  melanoxylon,  E.  Br.,  is  locally  known  as  '*  Broad-leaf  Sally." 

Loranthus  pendulus,  Sieb.,  yot,  parviflorus,  Benth.,  is  a  mistletoe  reported 
by  the  Forester  to  be  locally  found  only  on  the  prickly-leaved  tea-tree 
{Melaleuca  styphelioides,  Sm.) 

Persoania  vigata,  E.  Br.,  is  sent  by  the  Forester  from  Fort  Macquarie, 
which  is  an  interesting  locality  for  it,  since  so  few  are  recorded. 
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Ramie— Its  Production  and  Uses. 


The  plant  known  colloquially  as  Bamie,  Bhea,  or  China  Grass,  and 
botanicallj  as  Boehmeria  niveay  Hook,  et  Am.,  is  probably  one  of  the  most 
Yaluable  of  the  fibre-producing  plants.  It  belongs  to  the  nettle  family 
(Urticaceai),  and  grows  to  a  height  of  from  4  to  8  feet-  The  leaves  are 
alternate,  toothed,  three-nerved,  broadly  ovate,  rough  above,  snow-white  on 
the  underside  in  one  variety,  greenish  in  another.  The  flowers  are  very 
small  in  clasters  along  a  branched  stalk,  and  both  male  and  female  flowers 
occur  on  the  same  plant. 

Of  the  two  varieties,  Bamie  is  the  name  of  that  native  in  the  Malay 
Archipelago,  which  is  greenish  on  both  sides  of  the  leaf.  It  has  been 
cultivated  in  Assam  for  many  years,  and  is  there  known  as  Ehea.  This 
variety  is  distinguished  by  the  name  ienacissima.  The  variety  with  the 
whitish  underside  to  the  leaves  is  a  native  of  China,  and  has  been  conveniently 
designated  at  Chinese  White  Nettle.  The  fibre  prepared  from  it,  and 
imported  into  England,  is  known  under  the  inappropriate  name  of  China 
Grass. 

China  grass  fibre  generally  obtains  double  the  price  in  London  of  Bhea. 
Some  writers  state  that  the  variety  tenacissima  produces  the  strongest  fibre. 

Cultivation. 

From  a  bulletin*  issued  by  the  Botanical  Department  of  Jamaica,  where 
this  plant  is  successfully,  cultivated,  the  following  facts  are  taken  ; — 

Climate. — The  Malayan  Eamie  is  essentially  a  native  of  an  equatorial 
insular  climate,  with  an  equable  temperature  all  the  year  round,  and  abun- 
dance of  moisture.  It  has  not  succeeded  well  in  India,  except  in  the  south, 
where  a  company  is  growing  it,  because  in  summer  it  is  subjected  to  long- 
continued  droughts  and  in  winter  to  cold  weather.  In  Jamaica  there  are  no 
great  extremes  of  temperature,  and,  therefore,  wherever  there  is  a  sufficiency 
of  fresh  water  for  the  roots,  Eamie  will  flourish.  Even  in  localities  where  the 
annual  rainfall  does  not  exceed  50  inches,  it  would  probably  succeed  with 
irrigation. 

"  The  Chinese  White  Nettle  is  a  continental  plant,  and  apparently  more 
accommodating  as  regards  moisture  and  drought  than  the  Malayan  variety. 
It  has  grown  luxuriantly  in  Jamaica  from  sea-level  up  to  perhaps  3,000  feet» 
and  there  is  no  reason  to  suppose  that  there  would  be  any  difficulty  in 
cultivating  it  at  the  highest  elevations.  In  Europe  it  succeeds  best  in  the 
more  northern  areas,  and  the  Malayan  varieties  in  the  southern.  In  America 
it  is  said  that  the  Chinese  variety  is  the  more  successful." 

*  Bulletin  of  the  Botanical  Department  of  Jamaica,  vol.  I,  parts  3  and  4. 
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From  the  foregoing  it  would  appear  that  the  Chinese  variety,  which 
realises  the  highest  price,  could  be  successfully  cultivated  in  New  South 
Wales,  with  the  natural  conditions  and  rainfall  on  the  northern  rivers,  and 
by  means  of  irrigation  in  the  warm  western  districts. 

"  Soil. — It  grows  best  in  a  rich  sandy  loam,  which  is  12  to  15  inches  deep, 
with  a  free  subsoil.  It  is  important  to  have  perfect  drainage,  for  the  plant 
is  intolerant  of  stagnant  water. 

**  Preparation  of  ground. — ^The  more  thoroughly  the  ground  is  tilled  before 
planting  the  quicker  will  the  roots  penetrate  the  soil,  and  the  more  satis- 
factory will  be  the  result. 

"  Propagation  and  planting, — ^Eamie  is  propagated  with  some  difficulty  from 
seed,  but  easily  by  cuttings  from  the  stem,  and  very  readily  and  quickly  by 
division  of  the  roots.  The  difficulties  in  the  way  of  obtaining  a  yield  of 
seed,  and  afterwards  in  growing  the  seedlings,  ae  compared  with  the  ease  witb 
which  the  cuttings  strike,  make  it  unnecessary  to  discuss  propagation  by 
seed. 

"  To  propagate  by  stem  cuttings,  let  the  stem  become  ripe,  indicated  by  its 
turning  brown  ;  cut  it  into  pieces,  each  containing  three  eyes  or  buds,  close 
below  the  lowest  eye,  and  close  above  the  topmost ;  then  plant  so  that  the 
middle  eye  is  just  above  the  surface.  It  is  not  advisable  to  put  the«e 
cuttings  out  at  once  into  the  open  field,  as  they  require  a  moist  soil  and 
shading  from  the  sun  for  ten  days.  It  will  be  found  better  to  grow  them 
for  some  time  in  a  nursery  until  they  have  well-developed  roots,  then  plant 
them  out,  at  distances  of  1^  to  2  feet  apart,  in  straight  rows. 

"  To  propagate  by  division  of  the  roots  is  the  best  plan.  It  is  better  done 
in  showery  weather.  The  roots  should  be  cut  so  that  there  are  five  or  six 
eyes  to  each  portion.  Plant  out  in  straight  rows  at  distances  of  1 J  to  2  feet 
apart.  Some  have  recommended  4  feet  as  a  proper  distance,  but  this  phm 
necessitates  extra  expense  in  weeding,  and,  besides,  the  fibre  will  be  of  better 
quality  with  close  planting,  which  prevents  branching.  At  distances  of 
li  feet  there  is  room  for  hoeing  the  weeds  until  the  plants  are  strong.  K 
the  ground  is  shaded,  as  some  recommend,  then  it  is  not  so  important  to 
plant  close. 

"  After  some  time  every  alternate  row  may  be  taken  up  altogether  and 
transplanted  in  new  ground,  so  as  to  extend  me  plantation." 

A  Chinese  Treatise  on  Agriculture  says  of  this  plant : — "  "When  the  tufts 
are  strong  enough,  the  earth  round  is  dug  and  new  stocks  are  detached  and 
transplanted  elsewhere.  The  principal  stock  then  grows  more  vigorously. 
At  the  end  of  four  or  five  years,  the  old  stocks  becoming  excessively  strong, 
they  are  divided  and  replanted  in  other  beds." 

To  put  in  roots  at  li  feet  apart  requires  nearly  20,000  roots  per  acre.  At 
2  feet  apart  there  are  10,890  plants  to  the  acre. 

Manure. — It  has  been  ascertained  that  if  the  weight  of  dry  stems  obtained 
from  one  crop  be  only  1,000  lb.  per  acre,  this  gives,  with  three  crops  in  the 
year,  a  yield  of  about  3,000  lb.  of  dry  stems  per  acre  per  annum.  The  ash 
in  that  quantity  will  amount,  according  to  a  chemicid  analysis,  to  124  lb., 
and  the  quantity  of  alkalies  (potftah  and  soda)  subtracted  from  1  acre  of 
soil  in  the  course  of  the  year  will  be  about  60  lb.,  and  of  phosphoric  acid 
about  12  lb.  It  will  be  seen,  therefore,  that  heavy  manuring  is  absolutely 
essential,  and  Dr.  Eorbes  Watson  reconunends  thiat,  even  if  it  should  be 
difficult  to  provide  sufficient  manure,  the  dry  stocks,  after  the  separation  of 
the  fibres,  and  all  refuse  during  its  preparation,  should  be  carefully  collected, 
burnt,  and  the  ashes  returned  to  tne  soil.    If  this  is  systematically  done, 
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there  need  be  no  fear  that  Bamie  as  a  crop  will  prore  very  exhaustive  to  the 
soil,  as  the  proportion  of  valuable  mineral  constituents  taken  away  in  the 
fibre  itself  is  quite  small. 

Harvesting. 

Cuttina  the  stems. — The  stems  should  be  cut  before  they  turn  brown  and 
before  they  flower.  In  order  to  secure  the  maximum  number  of  crops 
during  the  season,  Dr.  Forbes  "Watson  recommends  that  the  stalks  should 
be  cut  when  they  attain  a  height  of  from  3  to  4  feet,  as  at  this  height,  in 
addition  to  the  other  advantages,  the  fibre  is  not  so  coarse,  and  consequently 
more  valuable.  The  following  is  a  description  of  the  method  of  harvesting 
followed  in  Formosa: — "  The  workman  seizes  each  stem  9  inches  above  ground 
between  the  thumb  and  fingers  of  the  right  hand,  snaps  it  over  to  the  right, 
causing  a  fracture,  lays  hold  of  the  stem  below  the  fracture  with  his  left 
hand,  pushes  down  and  sideways  the  upper  part  of  the  stem  on  the  fracture 
to  complete  the  division  of  tne  wood,  inserts  the  forefinger  of  the  right 
hand  on  the  fracture,  which  is  now  compound,  and  draws  it  up  between  the 
peel  on  the  left  and  the  wood  and  adhering  peel  on  the  right,  removing  on 
its  way  bi*anchlets,  leaves,  and  tip.  He  then  draws  down  the  peel  on  the 
left  with  his  left  hand  to  the  root,  where  it  is  readily  detached.  In  like 
manner  the  peel  and  wood  on  the  right  are  removed  at  the  root,  and  the 
wood,  being  but  loosely  attached,  can  be  readily  separated  from  the  peel. 
The  whole  operation  is  simplicity  itself,  and  can  oe  conducted  with  the 
greatest  rapidity.  The  result  of  repeated  timing  is  that  100  stems  can  be 
peeled  without  haste  in  fifteen  minutes,  that  is,  at  the  rate  of  400  an  hour 
The  peeled  stems  and  discarded  leaves,  Ac.,  remain  on  the  field  as  manure, 

"  The  next  process  is  the  removal  of  the  cuticle  and  the  bleaching  of  the 
fibre.  The  ribbons  are  made  up  into  loosely-tied  bundles,  which  are  placed 
in  a  tub  of  cold  water.  When  the  workman  is  about  to  remove  the  green 
cuticle  from  the  fibre,  he  places  on  the  thumb  of  his  right  hand  a  wide 
copper  ring,  on  which  a  small  flat  piece  of  bamboo  has  been  fixed,  the  piece 
of  bamboo  resting  against  the  face  of  the  thumb.  In  the  same  hand  he 
holds  an  iron  instrument  like  a  shoe-horn,  in  such  a  position  that  he  can 
grasp  anything  between  the  piece  of  bamboo  and  the  blunt  inner  edge  of 
the  hand  instruments.  A  bundle  of  the  ribbons  is  then  taken  from  the  tub 
and  unfolded.  Taking  ribbon  by  ribbon  from  the  bundle  with  his  left  hand 
he  grasps  it  about  6  inches  from  the  wide  or  butt  end — ^the  cuticle  on  out- 
side of  the  ribbon  against  the  piece  of  bamboo— and  scrapes  it  to  the  tip. 
After  a  couple  of  scrapings  the  whole  of  the  cuticle,  with  the  exception  of 
the  6  inches  or  so  at  tne  butt,  is  removed,  and  when  ten  or  a  dozen  ribbons 
have  been  treated  in  this  manner  the  workman  reverses  them,  and  removes 
the  cuticle  at  the  butt  ends.  The  fibres,  which  remain  in  his  left  hand,  are 
hung  on  bamboos  in  the  sun  to  dry  and  bleach  for  six  hours,  when  they  are 
white  and  ready  to  be  packed  into  bundles  for  market.  One  man  can  extract 
some  8  lb.  weight  of  fibre  in  a.  day  of  ten  hours,  and  an  English  acre  of  land 
yields  about  900  lb.  of  fibre. 

Yield, — It  is  estimated  that  each  cutting  gives  20,000  lb.  of  green  stems 
with  leaves,  or  5,000  lb.  of  dry  stalks,  as  the  yield  per  acre,  and  the  mini- 
mum product  from  dry  stalks  is  15  per  cent.,  that  is,  750  lb.  of  raw, 
merchantable  fibre,  or  not  quite  4  per  cent,  of  the  living  stem  and  leaves. 
The  caution  must  be  given,  however,  that  until  the  end  of  the  first  year,  at 
any  rate,  when  the  roots  have  at  length  penetrated  the  soil,  a  full  crop  can 
scarcely  be  expected. 
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Properties  of  Bamie* 

It  bas  been  definitely  decided  tbat  Kamie  fibre  is  considerably  stronger 
than  either  flax  or  hemp.  It  has  also  the  highest  resisting  power  under  the 
influence  of  moisture  and  Tarious  atmospheric  conditions  of  any  known 
fibre.  Although  strong  and  resisting,  the  fibres  of  the  Bamie  are  as  fine,  if 
not  finer,  than  those  of  flax.  Whilst,  therefore,  as  regards  strength,  resist- 
ance, and  fineness,  Bamie  is  either  equal  or  superior  to  the  best-known 
fibres,  it  has  the  additional  advantage  of  possessing  in  a  considerable  degree 
a  silky  lustre.  Jute,  the  only  other  fibre  which  can  compete  with  it  in  this 
respect,  is  far  inferior  to  it  in  strength  and  durability,  as  well  as  in  its  capa- 
bility for  bleaching  and  dyeing. 

Uses  of  Kamie  Fibre. 

There  is  no  fibre  which,  from  its  inherent  qualities,  has  lent  itself  to  such 
a  wide  range  of  experiments  as  Bamie.  During  the  cotton  famine  produced 
by  the  American  war  it  was  utilised  for  admixture  with  cotton,  and  was 
spun  and  woven  into  different  fabrics,  which,  as  compared  with  pure  cotton, 
are  reported  to  have  gained  in  strength,  and  to  have  acquired  a  certain 
amount  of  gloss,  rendering  them  more  similar  to  linen  fabrics.  Neither  the 
spinning  nor  the  dyeing  gave  rise  to  any  difficulties.  As  a  substitute  for 
wool  of  long  staple  it  has  been  found  capable  of  being  spun  on  worsted 
machinery,  and  then  used  like  mohair,  or  otner  long-stapled  wools,  for  the 
manufacture  of  certain  kinds  of  fabrics  which  depend  for  their  effect  on  the 
gloss  of  the  material.  Although  everything  which  could  be  desired  as 
regardu  appearance  and  finish,  it  was  found  that  they  became  easily  creased 
with  wear,  as  the  vegetable  Bamie  is  wanting  in  the  elasticity  of  wool.  It 
has  been  used,  though  not  to  any  extent,  as  a  substitute  for  and  for  admix- 
ture with  silk,  but  there  are  so  many  other  directions  in  which  its  strength, 
lightness,  and  power  of  resisting  moisture  may  be  utilised  that  these  specu- 
lations are  hardly  necessary.  It  would  be  a  gain  in  connection  with  ships* 
rigging  both  as  to  lightness  and  saving  of  material  in  comparison  with  hemp, 
also  for  canvas  and  sailcloth  instead  of  flax,  and  it  is  possible  that  some  of 
the  waste  Bamie  could  be  utilised  in  paper-making. 

Dr.  Forbes  Watson  says,  in  regard  to  the  different  uses  to  which  Bamie 
can  be  put: — "This  is  due,  partly,  to  the  superlative  degree  in  which  it 
possesses  certain  qualities,  such  as  fineness,  strength,  and  lustre,  not  usually 
associated  in  the  same  perfection  in  any  single  fibre,  and  partly  to  the 
curious  intermediate  position  which  it  holds  between  the  usual  vegetable  and 
the  animal  fibres.*' 


Mechanical  and  other  difiicnlties  in  preparation. 

There  are  still  many  difficulties  to  be  overcome  before  Bamie  will  gain  its 
proper  footing  in  the  worid*8  markets.  Considerable  trouble  has  been  caused 
by  the  variations  in  the  fibre  sent  to  market.  Owing  to  differences  of 
opinion  amongst  growers  as  to  the  proper  height  of  the  plant  at  which 
cutting  should  be  commenced,  and  the  difference  in  the  growths  of  the  first, 
second,  and  third  crops,  very  uneven  samples  have  been  the  result.  The 
height  already  recommended — 3  to  4  feet— doubtless  gives  the  best  results. 

The  other  great  difficulty  is  in  obtaining  a  machine  which  is  quite  suitable 
to  the  preparation  of  Bamie  for  market  in  large  and  at  the  same  time  even 
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quality  and  quantity.  The  larger  manufacturers  will  not  take  up  the  fibre 
under  any  ether  circumstances  except  on  terms  which  would  practically 
ensure  them  a  monopoly.  It  is  thereiore^with  the  second  stage  of  prepara- 
tion— the  decortication  of  the  Bamie  stems — that  the  diflSculty  must  first  be 
overcome.  If  there  could  be  an  assured  regular  and  even  supply  of  Ramie 
fibre,  then,  doubtless,  manufacturers  would  put  up  the  necessary  machinery 
to  deal  with  it,  but  owing  to  the  difficulties  of  decortication  the  industry  is 
practically  blocked.  That  such  a  machine  will  come  into  the  market  goes 
without  saying,  and  already  several  inventors  have  come  very  near  to  success, 
80  that  the  final  working  out  of  the  idea  is  only  a  question  of  time. 

Meanwhile  it  would  be  well  for  our  farmers  in  likely  districts  to  test  the 
plant  in  a  small  way,  so  that  in  the  event  of  a  market  oeing  opened  up  they 
may  be  in  a  position  to  promptly  step  in  and  take  advantage  of  it. 
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Colonial  Timbers  for  Carriage-building. 


Imperial  Institute  Eoad,  London,  S.W., 
Sir,  10  August,  1894. 

You  will  probably  have  received  from  the  Agent-General  for  New- 
South  Wales  a  copy  of  a  memorandum,  duplicate  herewith,  submitted  by 
me  to  the  Executive  Council  of  the  Imperial  Institute,  on  the  subject  of  a 
recent  visit  of  a  deputation  from  the  Institute  of  British  Carriage  manu- 
facturers to  the  galleries  here.  With  reference  to  that  memorandum,  I 
have  now  the  honor  to  forward,  for  the  information  of  the  Government  of 
New  South  Wales,  a  copy  of  a  statement  by  Mr.  George  N.  Hooper,  Past 
President  of  the  Institute  of  British  Carriage  manufacturers,  showing  the 
qualities  desirable  in  timber  used  for  the  different  parts  of  carriages,  and 
trust  that  the  information  which  it  conveys  may  prove  useful. 

I  am.  Sir, 

Tour  obedient  Servant, 

F.  A.  ABEL, 
The  Honorable  the  Colonial  Secretary,  Secretary  and  Director. 

Sydney,  New  South  Wales. 


Memorandum  hy  Mr.  Hooper ,  of  107,   Victoria- street^  on   the  qualities  of 
lumber  required  for  Carriage-huilding, 

One  of  the  chief  wants  is  wheel  timber  of  fine  quality,  grown  in,  and  veiy 
carefully  seasoned  in,  a  tropical  climate,  to  enable  British  carriage-manu- 
facturers to  make  wheels  that  will  wear  well  on  carriages  sent  to  tropical 
climates. 

The  parts  of  wheels  are : — 

The  stocks  (centres) — in  England  elm  is  used. 

The  spokes  (radii) — in  England  ash  is  used. 

The  felloes  (circumference) — in  England  ash  is  used. 

Each  part  requires  woods  of  special  quality. 

The  stocks  must  be  dense  and  tough,  capable  of  holding  the  wedges  of 
the  iron  axle-boxes,  and  not  liable  to  split. 

The  spokes  must  be  hard,  tough,  and  elastic. 

The  felloes  must  be  hard  and  tough,  and  the  grain  of  the  wood  should,  if 
possible,  follow  the  curve. 

In  London,  stocks  are  sold  by  the  pair,  spokes  are  sold  by  the  hundred, 
and  felloes  are  sold  by  the  hundred. 

Boards  1  inch  thick  are  sold  by  the  square  foot  delivered. 
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The  timbers  now  used  in  England,  Ireland,  and  Scotland  for  footboards, 
boots,  and  rockers  are — British  elm,  Canadian  black  birch,  and  Honduras 
mahosany.  They  are  dense,  fairly  smooth  in  grain,  and  fairly  tough. 
Widths  from  16  to  22  inches. 

Canadian  pine  boards,  f  inch  thick,  are  used  for  the  bottoms  of  carriages, 
and  are  sold  oy  the  square  foot.  They  must  be  absolutely  free  from  knots, 
and  bend  easily.    Widths  from  16  to  22  inches. 

Fine  boards,  i  inch  thick,  are  used  for  carriage  roo&,  and  same  quality  as 
above,  sold  by  the  square  foot  delivered.    Widths  from  16  to  22  inches. 

Mahogany  boards,  f  inch  thick,  used  for  carnage  panels,  must  be  absolutely 
without  figured  srain  and  knots,  must  season  without  cracks  absolutelvy 
must  withstand  the  action  of  water  and  moisture,  be  fairly  dense,  tough, 
and  easily  bent  when  steamed,  are  sold  by  the  square  foot,  dehvered  at  works 
(British  Honduras).     Widths  from  16  to  36  inches. 

Ash  planks,  for  framing  bodies  and  under  carriages,  poles,  shafts,  should 
be  dense,  verj  tough,  fairly  free  from  knots,  and  season  without  cracking 
(G-reat  Britain).  Planks  should  be  from  14  to  22  inches  wide,  and  the 
following  thicknesses,  1  inch,  1^,  2,  2 J,  3,  3^,  4,  5,  6  inches. 

In  all  cases  the  woods  should  be  durable,  and  not  liable  to  early  decay 
through  damp. 

They  should  also  not  exude  any  sap,  juice,  syrup,  or  other  substance  that 
would  prevent  paint  adhering,  or  alter  or  injure  the  paint  and  varnish. 

The  woods  that  seemed  to  find  most  favour  among  the  experts  were  : — 

New  South  Wales — White  beech,  red  ironbark,  spotted  gum,  grey 
ironbark. 

India — Teak,  Dalbergia  sissoo. 

Canada — Black  ash,  slippery  elm,  common  elm,  rock  elm,  red  and  black 
oak,  black  and  white  birch,  shell  bark  hickory,  black  walnut. 

Victoria— Blue    gum    (spokes),    blackwood,    box    (stocks),    ironbark 
(spokes). 

Queensland — Eed  cedar  (panels) . 

For  commercial  purposes  the  woods  should  have  short,  easy  names,  that 
can  be  easily  spoken  and  written.  Were  the  long  botanical  names  used 
they  alone  would  create  prejudice,  and  perhaps  prevent  the  timbers  being 
used. 

There  is  a  demand  for  light  carriages.  Very  heavy  woods  would  therefore 
not  be  bought  for  carriage-building. 

Woods  should  not  be  so  hard  as  to  be  very  difficult  to  work.  The  sub- 
stance of  some  woods  is  gritty,  and  therefore  rapidly  blunts  the  workmen's 
tools.    They  are  therefore  objectionable. 

I  think  1  have  fairly  set  out  the  kinds  of  woods  now  used  here,  qualities 
required,  and  manner  of  sale,  and  trust  that  advantage  may  arise  and  trade 
result. 

GEOEGE  N.  HOOPER. 


Imperial  Institute — Memorandum  for  the  Executive  CounciL 

A  deputation  from  the  Institute  of  British  Carriage-manufacturers  visited 
the  Imperial  Institute  on  Thursday,  28th  June,  1894,  for  the  purpose  of 
inspecting  the  various  timbers  in  the  Colonial  and  Indian  sections,  and 
ascertaining  their  suitability  for  use  in  carriage-building. 
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The  deputation  consisted  of  the  following:  gentlemen,  who  represented 
well-known  and  important  firms  of  coach-builders : — 

Name.  Firm.  Address. 

Geo.  N.  Hooper  ...  Hooper  &  Co 107,  Victoria-street 

Percy  Preston Holland  and  Holland 479,  Oxford-street. 

A.  E.  Smith      S.  Smith  &  Co Holeaworth,  Snflfolk. 

A.  M*Naught -  Dingwall,  N.R 

George  J.  Jacobs        ...  May  and  Jacobs         Guildford. 

S.  C.  L.FnUer S.  A.  Fuller Bath. 

Arthur  F.  Mulliner    Northampton. 

R.  Harrison      Harrison  and  Son       l,Stanhope-8t.,Ea8tonBd. 

Robert  Gates    Gravesend. 

Alfred  Ferns    Surveyors  Department,  Metropolitan 

Police. 

John  Philipson,  jun.   ...  Atkinson  and  Philipson        Newcaatle-on-Tync 

J.  E.  Ridees     Wolverhampton. 

J.  A.  M'Naught  ...  M*Naught  &  Co Worcester. 

W.  Deane         Deane  and  Son  Bedford. 

E.  Bailey  2,  Kilbum  Sq.,  N.W* 

G.  Clare Holland  and  Holland 479,  Oxford-street. 

—  Hunt* Holland  and  Holland 479,  Oxford- street. 

H.  Thorpe        Rock,  Hawkins,  and  Thorpe  ...  24,  Baker-street. 

Thos.  E.  Worger         ...  J.  Worger  and  Sons Belgrave  Mansions. 

W.Miller         J.  Hooper  &  Co 107,  Vietoria-street 

Andrew  W.  Barr  ...  Secretary,  Institute  of  British  Car- 
riage-manufacturers. 

This  conference  of  carriage  experts  entirely  originated  with  Mr.  G.  N. 
Hooper,  of  107,  Victoria-street  (coach-builder  to  H.M.  the  Queen-Empress, 
and  to  H.R.H.  the  Prince  of  Wales,  Past  President  of  the  Institute  of 
British  Carriage-manufacturers),  who,  on  a  recent  visit  to  the  Imperial 
Institute,  was  struck  with  the  large  collection  of  timbers  exhibited  m  its 
several  sections,  and  who  then  conceived  the  idea  of  bringing  these  timbers 
to  the  notice  of  experts  in  the  coach-building  trade. 

Mr.  Hooper  pointed  out  to  his  confreres  at  the  meeting  that  in  the 
manufacture  of  carriages  for  different  climates  the  selection  of  suitable 
timber  had  become  a  question  of  great  importance  to  the  trade,  as  it  was 
found  that  the  woods  which  were  well  suited  to  a  temperate  climate  were 
quite  unsuitable  for  use  in  the  tropics,  and  vice  versa. 

To  direct  more  especially  the  attention  of  the  visitors  to  those  timbers 
which  Colonial  experience  nad  proved  to  be  the  best  suited  for  the  varied 
climates  of  the  colonies,  lists  of  such  timbers  as  were  found  to  be  valuable 
for  carriage-building  were  prepared,  with  concise  descriptions  of  the  nature 
of  the  woods,  and  handed  to  the  members  of  the  deputation. 

The  deputation  closely  examined  many  of  the  samples  of  wood  displayed, 
and  were  very  favourably  impressed  with  the  collection,  of  the  existence  of 
which,  prior  to  the  visit,  most  of  its  members  were  quite  unaware. 

Now  that  the  fact  of  the  existence  of  the  collection,  and  of  the  possibility 
of  obtaining  information  respecting  the  various  timbers  exhibited,  has 
become  known  to  the  carriage-building  trade,  individual  members  of  that 
guild  will  find  it  advantageous  to  visit  the  Imperial  Institute  and  examine 
for  themselves  the  specimens  of  timber  exhibited  in  its  galleries,  for  which 
every  facility  will  be  afforded. 
25th  July,  1894. 
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The  Oidium  oq  Grapes. 


By  J.  A.  DESPEISSIS. 

The  annual  loss  to  yine-growers,  owing  to  the  oidium  on  the  vines,  may 
safely  be  stated  to  absorb  in  a  greafc  many  instances  the  bulk  of  the  profit 
which  may  reasonably  be  expected  from  the  yield  of  well  cultivated  grape- 
vines. No  reliable  data  are  on  record  from  which  to  estimate  the  shrinkage 
of  the  crops  as  due  to  this  cause  alone ;  it  may,  however,  he  put  down  as 
varying  from  10  to  30  per  cent,  of  the  whole  crop. 

Of  late  years  the  oidium  seems  to  have  been,  if  anything,  on  the  increase, 
and  even  districts  which  were  little  affected  by  it,  have  seen  it  since  in  a  very 
severe  form. 

Sulphur,  in  the  powdered  state,  has  hitherto  been  far  away  the  most 
efficacious  remedy  against  the  pest,  but  the  difficulty  of  applying  it  evenly 
in  that  form,  as  well  as  its  short  period  of  action,  necessitating  repeated 
applications,  renders  its  use  both  costly  and  wasteful.  Considerable  damage 
is  often  brought  on  the  grape  crop  by  the  oidium,  owing  to  the  fact  that 
vine-OTowera  are  compelled  to  wait  for  favourable  weather  to  apply  the 
remedy.  On  windy  or  wet  days,  for  instance,  the  application  of  powdered 
sulphur  would  amount  to  so  much  money  and  time  thrown  away  with  little 
result. 

Eor  this  reason,  amongst  others,  it  has  often  been  suggested  that,  if  it  be 
true  that  the  sulphur  fumes  are  active  agents  of  destruction  of  the  oidium, 
some  solution  containing  sulphur  in  the  liquid  form  might  prove  efficacious 
to  the  same  extent. 

With  this  object  in  view,  I  arranged  last  spring,  at  Eocky  Mount,  a  series 
of  experiments,  with  a  view  of  testing  what  efEect  sulphur  applied  in  the 
liquid  form,  as  a  spray  on  vines,  would  have  in  checking  the  appearance  and 
spread  of  the  oidium. 

Some  vine-growers  have  suggested  the  use  of  a  dilution  of  sulphur  dioxide. 
This  experiment  I  was  about  to  begin,  when  a  disastrous  hailstorm,  occuring 
about  the  middle  of  December,  made  it  impracticable  for  me  to  test  the 
value  of  the  specific,  inflicting  considerable  damage  to  the  vines  under 
observation. 

At  the  same  time,  I  had  the  intention  of  trying  a  solution  of  carbon 
bisulphide,  which,  when  exposed  to  the  air,  readily  dissolves  into  carbonic 
add  gas  and  sulphur  dioxiae,  but  owing  to  the  same  unfortunate  reason,  I 
was  compelled  to  give  up  the  experiment. 

The  third  experiment  I  was  so  far  successful  to  carr^  out,  although 
further  tests  next  season  would  be  desirable  to  fully  ascertain  its  value. 

The  same  severe  hailstorm  which  prevented  the  other  experiments  being 
carried  out,  established  the  great  power  of  adhesion  to  the  leaves  offered  by 
the  liquid  prepared  according  to  the  following  formula : — 

Salphate  of  copper 2  lb.  Salphide  of  sodiam    ...    2}  lb. 

Lime i„  W»ter 20  gallons. 
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The  solution  waa  thus  prepared : — 

(a)  The  sulphate  of  copper  having  been  dissolved  in  about  2  gallons  of 
warm  water,  tne  lime  was  reduced  to  the  consistency  of  paint,  and  then 
added  to  the  first  solution,  and  stirred  up  as  when  preparing  Bordeaux 
mixture. 

(h)  The  sulphide  of  sodium  is  likewise  dissolved  in  a  bucket  of  water,  and 
gradually  poured  into  a,  stirring  all  the  time,  and  water  up  to  the  20  gallons 
added,  when  the  mixture  is  ready  for  spraying.  Twenty  gallons  per  acre 
are  enough  for  the  first  spraying  of  vines  planted  8  f t.  x  7  ft.,  and  about  25 
for  the  subsequent  ones ;  the  cost  of  material  amounting  to  about  3s. 

The  experiment  was  carried  on  white  Muscat  vines,  which  are  notably 
subject  to  both  o'idium  and  anthracnose  or  black  spot. 

A  couple  of  rows  were  left  untreated,  for  the  sake  of  comparison.  Two 
rows  received  one  treatment  only.  A  few  rows  received  two  sprayings.  The 
remainder  were  sprayed  three  times,  viz. : — 

1st.  At  the  time  the  shoots  were  a  few  inches  high. 
2nd.  As  soon  as  ever  the  flowers  had  set. 
3rd.  Three  weeks  later. 

Tip  to  the  time  of  the  storm,  no  signs  of  disease  was  showing  on  the  vines 
treated  three  times.  Very  sparse  indications  on  those  treated  twice,  while 
those  treated  only  once,  were  as  badly  affected  as  were  the  vines  left  without 
treatment. 

The  vines,  I  must  say,  had  been  treated  towards  the  end  of  the  winter,  a 
couple  of  weeks  or  so,  before  the  buds  began  to  burst,  with  a  concentrated 
solution  of  sulphate  of  iron,  with  a  little  sulphuric  acid  added,  to  keep  down 
the  black  spot,  which  showed  sparingly,  witn  the  exception  of  those  rows 
treated  three  times,  which  were  completely  free  from  this  disease. 

At  vintage  time  I  noticed  a  better  crop  on  the  vines  that  had  been  treated, 
although,  owing  to  the  fact  that  no  treatment  had  been  applied  from  the 
beginning  of  December  until  the  time  the  grapes  were  picked,  some  oidium 
began  to  show  up,  some  time  in  January,  but  did  little  injury  to  the  grapes. 

To  sum  up: — ^The  application  of  sulphur  in  the  liquid  form  had  the 
desired  effect  in  checking  the  o'idium. 

The  mixture  showed  likewise  a  beneficial  effect  in  chocking  black  spot. 

It  can  be  applied  even  when  the  weather  is  not  propitious  to  the  appli- 
cation of  powdered  sulphur  in  the  usual  way,  and  its  effects  are  more  lasting. 

The  cost  was  about  tne  same  as  in  the  case  of  sulphur,  although  I  have 
reason  to  believe  it  could  be  made  cheaper. 

I  purpose  next  season  to  repeat  tne  experiments  under,  I  hope,  more 
favourable  circumstances,  and  settle  definitely  the  respective  merits  of 
applying  sulphur  in  the  powdered  and  in  the  liquid  form  for  combating  the 
o'iaium. 

Another  sulphur  preparation  I  also  tried  on  a  few  vines,  with  highly  satis- 
factory results.  It  consists  of  a  sulphur  emulsion  in  the  form  of  a  pomade 
which  is  simply  diluted  with  water  and  sprayed  in  the  ordinary  way.  The 
experiment  was  undertaken  at  the  request  of  Mr.  George  Payne,  who  last 
year  visited  the  Colonies  for  the  purpose  of  introducing  the  cultivated  yeasts 
in  wine  fermentation,  and  the  emulsion  was  supplied  by  Mr.  Penfold  of 
Newcastle 
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Notes  01]  Iijsect  aijd  Fungous  Pests. 


By  C.  T.  MUSSON, 
Hawkeabury  Agricultural  College. 


Quarantine, 

Our  chief  Insect  and  FmigouepeeU  have  been  imported  from  other  countries. — 
Bearing  this  in  mind,  together  witK  the  fact  that  such  pesta  are  constantly 
spreading,  not  only  by  means  of  such  natural  methods  as  they  themselves 
possess,  but  helped  to  a  large  extent  by  man  in  the  general  course  of  his 
yarious  occupations,  we  should  adopt  some  strong  Quarantine  measures  in 
order  to  prevent  the  incoming  of  pests  and  to  put  an  end  as  far  as  possible 
to  the  spreading  of  such  as  we  are  unfortunately  already  cursed  with. 

In  Califomia,  according  to  French  in  his  handbook  of  the  Destructive 
Insects  of  Victoria,  Acts  exist  authorising  the  establishment  of  a  Commission 
to  protect  the  fruits  of  the  earth,  and  giving  authority  to  appoint  officers 
who  shall  take  in  hand  the  subject  of  protecting  the  interests  of  Horticulture 
and  Viticulture.    The  main  provisions  are  as  follows,  in  a  condensed  form. 

(1.)  All  tree  or  plant  cuttings,  grafts  or  scions, plants  or  trees  of  any  kind 
infested  by  any  insect  or  insects,  or  the  germs  thereof,  namely,  their  eggs, 
larv»,  or  pupf©,  that  are  known  to  be  injurious  to  fruit  or  fruit-trees,  and 
liable  to  spread  contagion :  are  required  to  be  disinfected  before  removal  for 
distribution  or  transportation,  whether  offered  for  sale  or  gift. 

(2.)  All  trees  or  plant  cuttings,  grafts  or  scions,  plants  or  trees  of  any  kind 
imported  into  this  State  from  any  other  State  or  from  any  foreign  country 
are  required  to  be  disinfected  immediately  after  their  arrival  and  before  being 
offered  for  sale  or  removed  for  distribution  or  transportation,  unless  a  clean 
bill  of  health  is  certified  to  by  an  executive  officer  appointed  for  the  purpose. 

(8.)  Fruit  of  any  kind  infested  by  any  species  of  scale  insect  or  insects, 
or  the  germs  thereof,  namely,  their  eggs,  larvte,  or  pupae,  known  to  be  in- 
jniiouB  to  fruit  and  fruit-trees,  and  liable  to  spread  contagion,  is  required 
to  be  disinfected,  before  removal  off  premises  where  grown  whether  for  the 
purpose  of  sale,  gift,  distribution  or  transportation. 

(4.)  Fruit  of  any  kind  infested  by  any  insect  or  insects  or  germs  thereof, 
namely,  their  eggs,  larvae,  or  pup»,  known  to  be  injurious  to  fruit  or  fruit- 
trees,  and  liable  to  spread  contagion,  imported  into  this  State  from  any  other 
State  or  from  any  foreign  country  is  prohibited  from  being  offered  for  sale, 
gift,  distribution  or  transportation*  (This  includes  fruit  infested  by  Codlin 
Moth.) 

(5.)  Fruit  boxes,  packages,  or  baskets  used  for  conveying  fruit  to  any 
destination,  are  required  to  be  disinfected  before  being  returned  to  any 
orehard,  store-room,  sale-room^or  place  to  be  used  for  storage,  shipping  or  any 


Digitized  by 


Google 


704  NoteiB  on  Imect  and  Fungous  Fesis. 

other  purpose.  Transportable  material  of  any  kind  infested  by  any  insect  or 
insects  known  to  be  injurious  to  fruit-trees  or  fruit  and  liable  to  spread  con- 
tagion is  prohibited  from  being  offered  for  sale,  gift,  distribution  or  trans- 
portation. 

(6.)  Particulars  are  given  as  to  how  disinfection  may  be  carried  out,  both 
for  trees,  cuttings,  &c.,  and  cases  or  packages.  0>vners  of  fruit  of  any  kind 
are  required  to  procure  certificate  of  disinfection  before  distributing  their 
fruit,  if  the  orchard  from  which  it  came  is  infested  with  insects,  or  the  fruit 
shows  any  sign  of  the  presence  of  pests.  Any  fruit,  trees,  cuttings,  boxes, 
packages,  and  other  material,  used  in  violation  of  the  quarantine  rules  and 
regulations  for  the  protection  of  fruit  and  fruit-trees,  may  be  seized  either 
for  disinfection  or  destruction,  under  certain  stated  penalties,  for  violating 
the  said  rules  and  regulations. 

Such,  in  outline,  are  the  regulations  established  in  California.  Recognising 
the  prevalence  of  crop  pests,  and  the  disastrous  consequences  resulting  from 
their  unchecked  sway,  energetic  measures,  as  advised  by  competent  persons, 
are  adopted  and  stringently  carried  out  by  a  staff  of  State  officers  whose 
duty  it  IS  to  administer  these  laws. 

We  in  N.  S.  Wales  have  no  law  for  enforcing  what  we  may  term  general 
quarantine  against  insect  and  fungous  pests,  for  the  latter  should  be 
included  with  insects  as  pests,  in  any  general  scheme  for  relief;  and 
although  it  may  seem  strange,  knowing  the  damage  that  is  yearly  done  by 
such  pests,  up  to  the  present  we  have  taken  little  or  no  trouble  in  trying  to 
prevent  them  from  taking  their  own  course.  Food  supplies  are  destroyed 
or  considerably  deteriorated  in  value  owing  to  their  prevalence,  and  an 
important  branch  of  industry  seriously  interfered  with.  In  the  cases  of 
Phylloxera  and  Codlin  Moth,  the  former  has  forced  on  State  interference, 
and  the  latter  will  apparently  do  so.  It  would  seem  as  though  we  are  only 
just  waking  up  to  the  fact  that  the  onward  march  of  these  pests  may  be  very 
largely  arrested.  When  pests  become  very  bad  we  endeavour  to  bring  about 
State  interference,  and  solicit  special  aid  in  putting  down  what  we  should 
ourselves  have  prevented  from  obtaining  a  foothold.  I  call  to  mind  an 
instance — the  Blackthorn  (Bursaria  Spinosa)  is  at  present  suffering,  on  the 
slopes  of  the  Currajong  Bange,  from  tne  attack  of  a  greasy  scale.  Three 
years  ago  the  insects  were  few  in  number,  to-day  many  of  the  bushes  along 
2  or  3  miles  of  road  are  thickly  covered,  and  in  some  cases  look  as  thouga 
covered  with  snow.  Within  the  last  few  months  it  has  been  traced  over  a 
considerable  extent  of  country,  and  has  been  found  attacking  a  wild  Solanum 
and  a  Croton.  This  insect  also  encourages  the  presence  of  Fama^tne,  Now, 
insects  do  not  readily  change  their  food ;  but  when  absolutely  obliged  to  do 
so,  or  perish,  they  will.  It  does  not  need  more  than  an  ordinarily  endowed 
mind  to  see  that  there  is  danger  of  this  pest  on  our  native  bushes  passing  into 
the  orchards.  Once  established  on  any  cultivated  fruit-trees,  it  will  prove  a 
serious  thing.  Obviously,  for  the  good  of  all,  it  is  the  duty  of  someone  or 
other  to  see  to  this.  Whose  duty  is  it  ?  The  growers  might  have  had  a 
'*  bee,"  assemble  one  day,  cut  down  all  diseased  bushes,  and  stacked  them ; 
these  could  be  burnt  after  a  couple  or  three  days'  drying.  Unfortunately, 
everybody's  business  is  nobody's  business,  and  now  it  is  too  late. 

Growers  have  a  great  power  in  their  hands  if  only  they  would  combine  for 
the  purpose  of  combating  crop-pests,  or  eradicating  a  pest  that  might  possibly 
become  serious,  as  in  the  above-mentioned  instance.  Combination  for  thi 
purpose  could  well  be  carried  out  under  Local  Government  Boards,  by 
Irrigation  Trusts,  Fruit  Growers  Associations,  or  by  Agricultural  and 
Horticultural  Societies.    To  me  it  appears  that  far  more  lasting  good  would 
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be  done  if  time  and  money  were  devoted  by  the  numerous  societies  to  solid 
work  in  coDuection  with  combating  crop-pests,  instead  of  wholly  to  shpv^s. 

Some  condition,  insisting  on  work  of  this  kind  being  done,  might  with 
propriety  bo  attached  to  the  securing  of  Government  grants.  No  system 
would,  however,  be  ideally  perfect  unless  enforced  by  the  central  authority. 
To  do  real  good  the  co-operation  must  be  complete ;  one  man  refusing  to 
carry  out  what  are  only  the  common  laws  of  hygiene  in  connection  with 
plants  might  nullify  the  work  of  a  district.  Plants,  though  unable  to  explain 
their  own  troubles  in  words,  show  such  evidence  of  disease  at  times  as 
should  lead  us  to  do  what  we  can  to  help  them.  We  cannot  eat  diseased 
food,  nor  should  we  give  it  to  our  farm  animals,  for  it  must  be  detrimental 
to  them,  although  as  far  as  we  can  see,  no  ill  results  accrue.  If  as  much 
attention  could  be  paid  to  plants  as  we  pay  to  animals  we  should  not  have 
half  the  disease  that  is  at  present  rife  amongst  our  crops ;  the  chief  troubles 
would  be  suppressed  on  their  appearance.  "  Plant-doctoring  '*  will,  unless  we 
reject  what  common  sense  advises,  be  just  as  much  in  request  in  connection 
with  plant-diseases  as  is  veterinary  science  amongst  animals. 

In  treating  plant  diseases,  however,  we  are  at  great  disadvantage. 
External  troubles  are  much  more  easy  to  deal  with  than  internal,  whilst  the 
courso  of  life  in  many  pests  is  such  that  they  are  exceedingly  difficult  to  cope 
with.  In  very  many  cases  it  is  prevention  that  has  to  be  aimed  at,  owing  to 
the  fact  that  our  present  want  of  knowledge  does  not  admit  of  a  cure. 

In  carrying  out  such  common  sense  precautions  as  are  recommended 
by  present-day  knowledge  and  experience,  we  are  operating  against  all 
classes  of  diseases  to  the  best  of  our  ability.  We  know,  in  connection  with 
man  and  the  rest  of  the  animal  kingdom,  that  cleanliness  has  a  very  important 
bearing  on  health.  We  may  say  with  respect  to  the  vegetable  world,  "  Clean 
ground  and  clean  plants  will  mean  a  clean  bill  of  health  '* ;  and  if  any  action 
of  ours  can  favour  this  position  with  regard  to  our  useful  plants  we  should 
surely  carry  it  out. 

We  must  not  think,  however,  that  troubles  can  always  be  prevented  from 
coming  to  plants ;  notwithstanding  constant  care  and  attention  (from  a 
Pathologic  point  of  view),  plants  will  be  attacked,  they  will  suffer  from 
disease  ;  we  cannot  keep  them  entirely  free  any  more  than  we  can  prevent 
human  beings  from  suiSering.  Life  on  the  earth  is  so  balanced  that  we  must 
inevitably  pay,  through  our  crops,  a  certain  toll  to  insects  and  fungi,  not  to 
mention  birds,  mice,  and  numerous  other  animals.  We  can,  however,  keep 
the  loss  within  reasonable  limits  if  we  choose  to  do  so  ;  and  for  the  good  of 
the  community  if  this  is  not  done  of  our  own  free  will  and  by  the  exercise  of 
our  own  common  sense,  legislative  authority  must  certainly  step  in  and 
insist  most  rigorously  on  certain  hygienic  rules  being  carried  out  with  regard 
to  food-producing  plants. 

It  is  not  my  intention  to  expand  further  upon  this  aspect  of  the  question, 
abler  pens  must  take  the  matter  in  hand.  I  doubt  not,  however,  but 
that,  in  the  not  very  distant  future,  this  country,  endowed  by  nature  with 
just  the  climate  or  different  climates  most  favourable  for  healthy  life  and 
rapid  propagation  in  insect  and  fungous  pests,  will  be  provided  with  such  a 
scheme  of  operations,  sanctioned  by  law,  as  will  effectually  put  a  stop  to  the 
encroachments  of  such  organisms  as  at  the  present  time  seriously  militate 
against  successful  cultivation. 

It  is  my  desire,  however,  to  offer  a  few  practical  suggestions,  not  by  any 
means  original  or  new  be  it  noted,  as  would  enable,  if  carried  out,  any 
Association,  Trust,  or  Society,  to  keep  their  respective  districts  tolerably 
clear ;  and  certainly  to  a  great  extent,  safeguard  such  districts  against  pesti 
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{oreign  to  them.  Individuals  carrymg  out  tbete  suggestions  would  do  mudi 
good,  .not  only  in  the  way  of  keeping  their  own  places  clean,  and  ben^ting 
thereby,  but  their  example  would  be  noted  by  others  who  would  speedilj 
follow  it,  especially  if  successful  results  accrued ;  and  they  must  aceme  li 
the  operations  are  persevered  in. 

Suggestions  for  carrying  out  Quarantine  against  Insect  and 

Fungous  Pests. 

For  want  of  a  better  we  continue  to  use  the  old  word  Quarantine  for  the 
purpose  of  describing  generally  any  process  or  processes  by  means  of  whid 
we  hope  to  prevent  the  incoming  or  spreading  of  insect  and  fungous  pests. 
The  actual  process  of  treating  any  trees,  cuttings,  seeds,  cases,  and  packages 
in  order  to  kill  such  pests,  whether  seen  or  suspected,  will  be  tocmBd 
'*  Disinfection.*'  In  the  first  place  it  should  be  taken  for  granted  t^iat  all 
trees,  cuttings,  seeds,  cases,  packages,  or  other  articles  used  by  growen, 
brought  into  a  district  from  another  district,  be  it  near  or  far  away,  or  into 
the  country  from  another  country,  are  unsafe  to  use  unless  treated  for  the 
purpose  of  killing  insect  or  fungous  pests  that  may  be  harbouring  on  or  in 
them.  Careful  examination,  even  by  an  expert,  will  not  always  reveal  Hie 
presence  of  pests.  The  only  safe  way  is  to  disinfect  them,  and  then  no 
mistake  can  be  made,  or  at  least  we  render  assurance  doubly  sure.  It  has 
been  already  remarked  that  nearly  all  our  serious  pests  have  been  imported. 

Basing  the  following  remarks  upon  the  above  general  assumption : — 

1.  All  seeds  should  be  fumigated  or  steeped  in  some  liquid,  for  the  purpose 
of  killing  any  insects  or  fungi  attached  to  or  in  them.  "Weevils  often 
harbour  m  wheat  grains,  beans,  and  other  seeds.  Cereals  are,  or  should  be, 
invariably  soaketl  to  kill  smut-spores.  Flax  seed  coming  into  the  Colony 
Erom  abroad  has  developed  in  the  grown  plant  a  serious  rust  disease.  If  one 
operation  only  is  performed  it  should  be  the  latter ;  sometimes  both  are 
carried  out.  Clover  seed  would,  if  put  in  a  sieve  of  the  right  mesh,  lose  itB 
frequently  contained  dodder  seeds.  Wheat  and  oat  crops  often  contain  an 
admixture  of  darnel,  this  could  be  prevented  by  sifting.  Steeping  should 
always  be  carried  out. 

2.  Pest-resistant  varieties  should  be  selected  whenever  possible.  Beject 
such  as  are  known  to  suffer  severely.  Much  may  be  done  by  careful  selecticHi 
when  planting,  a  rule  not  by  any  means  carefully  followed.  We  are  apt  to 
grow  tor  quantity  rather  than  quality ;  in  growing  for  quality,  however,  we 
not  only  obtain  a  smaller  return  (higher  prices  make  up  for  this),  bat  we 
help  the  trees  and  through  them  ourselves,  for  the  trees  do  not  expend  m 
much  of  their  energy  when  yielding  moderate  crops  as  when  the  crop  is 
heavy  and  consequently,  all  other  circumstances  being  satisfactory,  are 
stronger  and  healthier  and  better  able  to  resist  disease. 

3.  All  young  trees,  cuttings,  scions,  and  such  plants  as  are  to  be  used 
should,  before  being  brought  into  an  orchard,  be  disinfected.  It  is  safer  to 
carry  this  out  under  all  circumstances  whether  they  appear  diseased  or  not 

^  Potato  tubers  for  seed  should  be  carefully  examined,  and  if  necessaiy 
dipped  in  corrosive  sublimate,  2^  oz.  to  15  gallons  water,  to  kill  spores  of 
soab ;  if  there  is  any  sign  of  the  moth,  a  serious  pest,  they  should  be  heated 
in  dry  air  to  165  degrees  Fahr.,  or  soaked  for  such  a  lengtn  of  time  in  sow 
hquio,  as  water  with  a  little  carbolic  acid  in  it,  as  will,  without  impairmg 
4lie  growing  power  of  the  buds,  kill  any  contained  larvsa, or  pupee. 
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4  All  packing  cmoi  fbonld,  bcfoie  entermgiheoiduurd,  be  dipped  for  two 
minutes  in  boiUnfi^  water  oootoining  one  potma  eaoatic  potash  or  soda  to  each 
twMsty  gallom  of  WMker. 

5.  To  proYide  against  trafdling  insects.  In  ease  of  caterpillars,  such  as 
tbe  army  worm,  which  travel  in  immense  nnmbers  in  search  oi  food,  the  rate 
of  advance  gives  sufficient  time  for  a  deep  furrow  to  be  ploughed  across  the 
lioe  of  march  or  round  a  crop,  the  land  side  next  to  the  crop  endangered,  to 
be  undercut  bj  means  of  a  spade  so  as  to  present  an  ovorhan^ng  wall  up 
which  the  grubs  cannot  crawl.  As  they  accumulate  thejr  should  he  buried  in 
deep  holes  dug  in  the  furrow,  or  killed  by  means  of  boiling  water. 

To  provide  against  travelling  locusts  is  more  difficult,  as  thej  travel  much 
faster,  especially  if  in  the  perfect  state  as  they  then  possess  wings. 

Orchards  may  be  provided  with  lines  of  plants,  disliked  by  the  insects, 
growing  along  the  threatened  sides  (locusts  mostly  travel  in  certain  directions 
from  their  breeding  grounds,  which  in  N.  S.  Wales  lie  in  the  S.W.),  such  as 
castor  oil  or  larkspur.  A  line  of  fires  giving  dense  smoke  will  turn  them. 
Wide  strips  of  grass  or  other  green  food  across  their  line  of  march  may  be 
poisoned  with  Paris  green.  Sach  attacks  do  not  last  long,  but  the  results 
are  disastrous  if  the  insects  succeed  in  making  an  entrance.  Once  in  the 
crops  ordinary  methods  of  destruction  have  to  be  adopted.  In  Cyprus, 
where  they  abound,  calico  fences,  with  strips  of  indiarubber  cloth  along  the 
upper  edge,  are  erected.  The  insects  cannot  surmount  the  rubber  strip  and 
are  killed  as  they  accumulate.  In  any  district  especially  liable  to  this  pest 
some  such  means  should  be  adopted  to  try  and  keep  them  out  as  are  here 
mentioned. 

6.  All  imported  fruit  should,  if  found  to  be  diseased,  be  destroyed  by  fire. 
(Only  under  a  special  law  could  this  be  done,  however.  We  must  admit 
that  no  such  fruit  should  be  allowed  to  be  sold  unless  first  disinfected.) 

In  addition  to  carrying  out  the  above  general  plan  of  operations,  those 
desirous  of  doing  their  utmost  to  keep  pests  down  (and  this  should  include  all 
growers)  would  need  to  follow  strictly  all  the  fundamental  rules  established  by 
common  consent  as  necessary  to  good  cultivation.  Unfortunately,  speaking 
generally,  too  little  attention  is  paid  to  such  details — now  it  is  above  all 
things  attention  to  the  necessary  details  that  will  enable  us  to  keep  in  check 
insect  and  fungous  pests.  Eeasons  can  very  easily  be  given  showing  the 
advantages  gained  under  careful  attention  to  such  things.  Although  these 
matters  are  more  particularly  connected  with  cultivation,  the  result  of 
following  them  out  thoroughly  has  an  important  bearing  on  our  immediate 
subject.  Let  us  therefore  summarise  them  briefly,  adding  a  few  remarks  from 
the  pathologist's  point  of  view. 

(a  )  Rotation  of  Crops, 

If  insect-pests  are  accumulating,  a  change  of  crop  means  starvation  to 
them,  they  must  move  away  for  their  favourite  food  or  die ;  moreover,  some 
crops  are  distinctly  disliked  by  ground  insects,  e,g.^  mustard. 

(ft.)  Ute  of  Chemical  Mianttret, 

These  are  distinctiiy  beneficial,  as  they  drive  away  insects  or  prevent  them 
laying  their  eggs.  Parm-yard  manure  should  not  be  used  unless  thoroughly 
rotted,  for  two  reasons:  Firstly,  it  harbours  numerous insect-i>ests ;  and 
secondly,  the  speros  of  fungi,  in  many  eases,  retain  their  germinatiDg  power, 
efven  though  they  have  pa«Bed  through  the  stomachs  of  animals.  Conse- 
quently, smutty-oats  fed  to  stock  wiU,  to  take  only  this  single  case,  possibly 
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be  the  means  of  inoculating  a  succeeding  crop  with  the  disease,  if  the  manure 
is  spread  on  the  ground  without  thorough  preparation.  Diseased  apples, 
potatoes,  or  root-cro{)s  fed  to  pigs  or  other  animals  should  always  be  cooked 
nrst,  otherwise  contained  spores  maj  enter  the  resulting  manure  iminjured 
as  to  germinating  power. 

(<?.)  Change  of  seed. 

Seed  should  always  be  obtained  from  reliable  people,  who  will  certify  it  to 
be  clean ;  moreover,  it  should  not  come  from  a  district  where  disease  is  rife ; 
for  instance,  oat-seed  procured  from  a  notoriously  smutty  district,  would 
certainly  bnng  smut,  and  although  steeping  in  bluestone  keeps  the  pest 
down,  it  is  better  to  get  clean  seed  straight  off.  It  is  a  well-known  fact  that 
constant  use  of  one  strain  of  seed,  whether  maize,  potatoes,  or  any  other, 
tends  to  degeneration  in  the  resulting  crop. 

(J.)  Clean  cultivation, 

"Weeds  notoriously  harbour  pests,  many  an  insect  is  kept  alive  by  weeds 
until  the  favourite  juicy  crop-plant  is  ready.  Many  fungous  pests  are  to  be 
found  all  the  year  round  on  certain  weeds ;  although  we  may  see,  as  a  rule, 
no  harm  done,  sooner  or  later  there  comes  a  time  when  the  pest  becomes 
epidemic,  serious  loss  resulting.  Eubbish  gives  harbourage  to  insects,  the 
field-cricket  for  example.  Mulching,  however,  must  at  times  be  resorted  to, 
but  unless  judiciously  used,  and  properly  attended  to,  it  may  be  the  means 
of  collecting  numerous  pestfl  which  otherwise  would  be  much  less  concen- 
trated. Eubbish  should  be  burnt ;  potato  tops,  cabbage  stumps,  and  leaves, 
maize-stalks,  stubble,  should  all  be  burnt;  there  is  nothing  like  fire  for 
cleansing  ;  if  left  on  the  ground  we  are  doing  just  exactly  what  the  insects 
would  ask  us  to  do ;  providing  them  with  the  wherewithal!  for  food  and 
shelter.    A  real  operative  Noxious  Weeds'  Bill  would  be  most  beneficial. 

(«.)  Thorough  drainage. 

Many  insects  like  moist  earth  ;  fungi  abound  in  moist  places ;  too  much 
water  in  the  soil  may  cause  disease  in  plants.  Irrigation,  however,  is 
a  valuable  means  for  clearing  vineyards  and  cultivated  ground  from  root- 
haunting  pests,  drowning  large  numbers  of  them ;  moreover,  good  drainage 
contributes  largely  to  healthy  growth  in  plants. 

(/.)  Timely  application  of  suitable  remedies  for  such  pests  as  make  their 
appearance  is  most  important. 

Notwithstanding  the  careful  carrying  out  of  all  these  precautions,  pests 
may,  and  will,  appear ;  it  then  only  remains  for  us  to  apply  those  remedies 
that  have  proved  most  satisfactory  under  similar  circumstances,  in  order 
to  try  and  prevent  the  trouble  spreading.  It  is  sometimes  found  that 
insects  naturally  feeding  on  certain  native  plants  may,  if  their  ordinary  food 
runs  short,  change  their  habit  of  life  and  attack  some  crop  ;  consequently  a 
sharp  look  out  should  always  be  kept  for  such  prospective  daiigers,  and  when 
necessary  immediate  measures  taken ;  numerous  instances  of  this  state  of 
things  could  be  mentioned  as  occurring  in  our  own  Colony.  Some  insects 
are  useful  to  us  as  being  parasitic  on  other  insects,  for  instance,  the  true 
ladybirds,  ichneumons,  many  flies,  and  some  plant-bags.  It  may  be  noted 
that  this  class  of  insect  (useful)  is  much  more  numerous  than  at  first  sight 
appears  to  be  the  case.  All  natural  insect  enemies  should,  therefore,  be 
encouraged  by  every  means  in  our  power. 
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Some  fungous  poets  it  seems  impossible,  with  our  present  knowledge,  to 
deal  with  satisfactorily ;  amongst  them,  rust  in  wheat  and  putrefactive 
mildews  on  various  plants.  In  such  cases  our  energies  must  be  concentrated 
in  the  direction  o^ prevention,  chiefly  through  the  use  of  resistant  varieties. 

The  question  remains,  will  it  pay  to  take  all  this  trouble  ?  Emphatically, 
yes !  We  must  not  look  upon  such  measures  as  entailing  trouble,  but  as  being 
necessary  work  ;  quite  as  important  in  its  own  way  as  the  putting  in  of  the 
seed,  supplying  manure,  or  even  erecting  fences  to  keep  stock  out  of  our 
crops.  Great  difficulty  would  be  experienced  in  putting  thorough  quarantine 
in  force  unless  under  authority  from  Parliament,  and  by  officials  appointed 
for  the  purpose,  more  especially  in  any  old  established  district ;  but  in  any 
district  where,  for  instance,  fruit-growing  is  entered  upon  as  a  new  industry, 
any  Association,  Trust,  Society,  or  Local  Board,  would  (or  should)  have  the 
power  (and  would  certainly  have  exceptional  opportunity)  to  establish  such 
a  system  of  supervision  over  imported  requisites  as  would  render  the 
district  comparatively  secure  against  attack  from  outside.  All  cases  of  pests 
appearing  should  be  reported  within  twenty-four  hours  to  a  responsible  officer, 
who  should  have  power  to  put  into  operation  at  once  the  necessary  remedial 
measures  without  the  delay  attendant  on  committee  and  other  meetings. 
A  special  quarantine  sub-commitee  of  two  or  three  members  should  be 
appointed ;  spraying  machines  could  be  obtained  on  the  co-operative  prin- 
ciple, and  a  stock  of  necessary  materals  kept  on  hand.  The  initial 
expense  might  be  borne  by  the  organising  power,  and  a  small  fixed 
charge  made  for  their  use,  and  for  keeping  the  machine  in  repair. 
All  such  details  as  might  be  required  for  the  working  of  such  a  system 
could  readily  be  arranged.  I  think  it  will  be  seen  that  the  necessary 
measures  for  securing  the  end  in  view  are  only  possible  under  friendly 
co-operation  or  Act  of  Parliament,  There  can,  however,  be  no  doubt  about 
the  fact  that,  systematically  carried  out,  strict  quarantine  would  most  certainly 
protect  our  crop-plants  against  all  the  more  serious  and  important  pests. 

It  remains  only  to  add,  in  conclusion,  that  these  "  notes'*  only  give  an 
outline  of  the  subject,  which  well  deserves  the  attention  of  all  interested  in 
the  important  industry  of  food-raising ;  sufEering  as  it  does  such  severe 
losses  from  the  attack  of  innumerable  insect  foes  and  fungous  pests. 
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By  C.  T.  MUSSON, 
Hawkesbury  AgricoHnral  College,  BichnMmcL 


Mites,  Ticks,  and  Xice. 

It  is  desirable  that  we  should  know  something  about  the  Australian  forms 
of  these  auimal  and  plant  pests.  There  ifi  difficulty  attending  their  preserva- 
tion and  examination  ;  being  very  small  in  most  cases,  the  unaided  eje  can 
do  nothing ;  by  means  of  the  microscope,  however,  they  can  be  examined  and 
recognised.  Strange  as  it  may  seem,  these  minute  creatures  are  remarkably 
interesting  when  they  are  carefully  studied  and  their  life  history  becomes 
known. 

Hites. 

Of  the  mites,  it  may  be  said  they  are  wingless  ;  when  pjerfect  hate 
eight  legs,  in  the  early  stoge  only  six ;  belong  to  the  order  of  Spiders,  form- 
ing a  group  known  as  the  "  Acarina" ;  there  is  no  metamorphosis,  the  eggs 
on  hatching  produce  young  mites,  which  undergo  very  little  change  save  in 
the  addition  of  one  pair  ot*  legs.  Amongst  them  are  red  spider  and  other 
spinning  mites  most  f reauently  living  on  plants ;  harvest  mites  occurnng 
amongst  plants,  often  in  nay ;  a  large  group  known  as  gainaaids  living  either 
on  the  ground  in  damp  places  or  parasitic  on  animals ;  a  group  of  freshwater, 
and  another  of  marine  forms  ;  one  large  section  found  attacking  insects; 
another,  acaridce^  found  parasitic  on  birds,  in  cheese,  on  insects  and  animals, 
amongst  them  the  itch  and  louse  mites  \  and  a  large  group  attacking  plant, 
leaves  and  flowers,  causing  leaf  and  bud  galls.  The  species  are  numerous. 
To  get  rid  of  them  it  is  necessary,  in  animals,  to  establish  cleanliness  and 
treat  the  parts  affected  with  tobacco  water,  or  the  same  with  a  little  sulphur 
added,  or  sulphur  and  vaseline,  or  sulphur  and  lime,  or  kerosene  diluted  with 
milk  or  warm  water,  and  well  stirred.  Plants  attacked  should  be  sprayed 
regularly  with  soap  and  sulphur  emulsion  or  kerosene  emulsion.  Operatiou 
being  commenced  at  an  early  stage  would  in  most  cases  end  successfully. 

Ticks 
Belong  to  the  same  order.  Their  bodies  are  covered  by  a  tough,  smooth, 
leathery  skin,  which  in  the  female  is  capable  of  much  extension.  They 
have  eight  legs,  and  their  mouth  parts  are  adapted  for  sucking.  Some  are 
blind,  others  have  eyes.  They  live  in  woods  and  on  herbage,  and  though 
their  habit  is  at  first  to  live  on  plant  juices,  they  attach  themselves  to 
animals  that  pass  within  reach,  burying  their  front  parts  in  the  flesh,  sucking 
the  blood ;  attacking  dogs,  cattle,  horses,  wild  animals,  and  man ;  sometimes, 
in  case  of  dogs  and  cattle,  with  serious,  even  fatal,  results.     (The  common 
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sheep  tick  is  an  insect  belonging  to  the  Diptera ;  it  is  a  fly,  minus  wings,  and 
adapted  to  the  parasitic  mode  of  life.)  The  species  are  not  very  numerous ; 
it  maj  be  remarked,  however,  that  the  group  has  not  been  carefully  studied. 
In  case  of  attack  (the  pain  is  described  as  being  like  a  burn  with  red  hot 
iron,  and  personal  ezperi^ice  confirms  this)  cut  the  insect  off  as  close  to  the 
attacked  skin  as  possible,  and  put  on  the  place  a  little  turpentine,  olive  oil, 
or  kerosene ;  the  head  works  out  with  little  ill  efEect,  the  wound  soon 
healing. 

Lice 

Are  hexapod  insects;  now  placed  for  convenience  among  the  Semiptera  (plant 
lice,  bugs,  and  scale  insects) .  They  have  no  true  metamorphosis,  in  earlv 
life  mudi  resembling  the  perfect  state  ;  they  have  no  wings,  and  their  mouth 
parts  are  adapted,  in  some  of  them,  for  biting,  in  others  for  sucking.  They 
are  all  parasitic  ;  the  biting  group  feeding  on  the  hair  and  feathers  of  their 
animal  nosts ;  largely  found  on  birds.  Of  the  blood  sucking  group  there  are 
numerous  species,  occurring  on  various  domestic  and  wild  animals.  To  keep 
them  away  cleanliness  is  very  necessary.  Birds  adopt  the  "  dust-bath'*  as  a 
natural  means  of  cleaning  themselves.  In  case  of  attack,  wash  the  affected 
parts  with  tobacco  water,  or  the  same  with  a  little  sulphur  mixed,  or  vaseline 
and  sulphur,  or  kerosene  diluted  with  milk  thoroughly  mixed. 

The  writer  would  be  glad  to  receive  specimens  of  aU  such  insects  as  have 
been  mentioned,  for  investigation  ;  indeed,  the  main  purpose  ofthU  note  is  to 
draw  attention  to  the  fact  that  amongst  these  small  pests  there  are  many  that 
seriously  affect  the  plant  and  animal  economy  (whilst  they  are  with  us  very 
imperfectly  known),  and  to  request  the  forwarding  of  specimens  for  investi- 
gation into  their  habits  and  a  study  of  these  interesting  but  often  noxious 
pests  generally. 

Specimens  can  be  forwarded  in  small  tin  or  wooden  boxes,  or,  better  still, 
in  bottles,  preserved  in  methylated  spirit,  or  even  whisky.  For  safety, 
bottles  should  be  packed  in  a  mustard  or  other  tin,  or  singly  in  small  safety 
tubes  made  out  of  a  piece  of  kerosene  tin ;  or  in  a  piece  of  soft  wood  in 
which  a  hole  has  been  drilled  of  the  required  size.  It  need  hardly  be  pointed 
out  that  they  should  be  tightly  corked  and  securely  packed. 

Different  parts  of  an  animal  frequently  support  different  kinds  of  lice  or 
laites ;  such  as  are  obtained  under  these  circumstances  should,  therefore,  be 
kept  separate.  In  all  cases  particulars  as  to  locality  and  general  circum- 
stances relating  to  the  specimen  should  be  attached. 
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By  F.  B.  PARKINSON,  A.R.S.M. 
Late  Mining  Engineer  to  the  Chinese  Ck>vemment. 

CoNsiDEBiNo  the  crude  state  of  the  roads,  and  of  industries  connected  with 
mining,  it  would  be  impossible  for  China  to  support  her  vast  population 
unless  the  culture  of  food  stuffs  was  kept  at  a  high  standard  of  efficiency. 

The  general  character  of  the  country  from  Shanghai  to  Hankow,  and  for 
100  miles  on  each  side  of  the  river,  is  that  of  rich  alluvial  plains  traversed 
by  ranges  of  hills  having  usually  an  east  and  west  trend. 

Wherever  possible  rice  is  the  Chinaman's  greatest  ambition,  but  every 
inch  of  these  120,000  square  miles  that  is  not  actually  bare  rock  is  made  to 
produce  something.  The  tops  of  the  highest  hills  give  the  best  tea,  and 
where  the  ground  is  too  stony  for  this,  fir  and  oil  trees  are  planted  in  regular 
rows,  which  yield  oil,  resin,  timber,  and  firewood.  On  the  lands  of  inter- 
mediate height,  or  whore  the  soil  is  too  porous  to  hold  the  water  during  the 
growth  of  a  rice  crop,  cotton,  wheat,  maize,  buckwheat,  sweet  potatoes,  and 
culinary  vegetables  are  made  to  grow  in  great  profusion.  A  comparatively 
insignificant  area  is  devoted  to  pasture,  and  the  chief  part  of  the  cattle 
kept  are  for  use  behind  the  plough.  A  few  sheep  and  goats  graze  over  the 
burying-grounds,  or,  guided  by  children,  eat  the  herbage  from  the  puddled- 
clay  divisions  between  the  paddy-fields. 

Dairy-farming  is  quite  unknown  in  these  provinces  and  milk  is  looked 
upon  with  disgust  by  all  the  Chinese  I  have  met  here.  There  is,  however, 
an  Englishman  in  Hankow  who  keeps  a  dairy  to  supply  the  European 
Settlement,  and  his  products  seem  to  be  very  fairly  good.  He  complained 
to  me  of  constant  losses  among  his  imported  cattle  during  the  summer 
months,  though  from  what  causes  he  could  not  clearly  explain.  Probably 
he  had  not  the  kind  of  stock  best  adapted  to  the  climate,  as  I  have  never 
heard  of  much  disease  among  the  Chinese  cattle.  The  water  Buffalo  is  the 
most  useful  beast  for  the  cultivation  of  rice,  as  his  immense  strength  enables 
him  to  do  a  long  day*s  work  knee  deep  in  mud,  and  he  can  feed  well  along 
the  swampy  borders  of  lakes,  where  ordinary  cattle  would  be  lost  in  the 
bogs.  The  milk  of  these  beasts  is  not  so  rich  as  that  from  an  ordinary  dairy 
cow,  but  it  is  just  as  wholesome,  and  I  have  used  it  constantly  mixed  witn 
goat*s  milk.  Their  flesh  is  somewhat  coarse,  but  the  flavour  is  good,  so  that 
rissoles  and  sausages  form  a  very  pleasing  transformation  of  an  old  bull  who 
has  daily  earned  his  mud  bath  and  fodder  by  years  of  labour. 

Thus,  then,  the  Chinaman  is  almost  entirely  dependent  upon  night-soil  for 
manure,  and  he  is  very  vigilant  in  securing  every  particle  for  his  crops.  The 
farmer  purchases  large  quantities  of  glazed  earthenware  vessels,  about  2  feet 
in  diameter ;  they  cost  about  2d.  each,  and  these  he  locates  alons^  footpaths, 
or  wherever  people  are  likely  to  pass,  and  erects  a  neat  roof  of  bamboo  and 

Note. — This  contribution  is  of  interest,  as  showinc  the  value  of  night-soil  in  cultivation. 
The  night-soil  of  Ooulbum  is  all  utilised  for  orchard  and  vegetable  growing,  but  the  pre- 
parations are  somewhat  less  unsavoury. — £d. 
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rice-straw  over  them  to  protect  them  from  the  rain.  The  manure  is  gathered 
every  morning,  mixed  with  earth,  and  made  into  piles  ready  for  use.  In  large 
towns  the  removal  of  manure  to  the  country  becomes  a  serious  matter,  and 
gives  employment  to  armies  of  coolies,  who  sell  it  to  the  farmers. 

Hankow,  Han-yan,  and  Wuchang,  the  three  cities  crowded  at  the  junction 
of  the  Han  and  Tang-tse  Eivers,  and  containing  certainly  over  a  million 
people,  all  possess  pieces  of  ground  set  apart  for  the  preparation  of  manure. 
Here,  in  the  early  morning,  swarms  of  coolies  issue  from  the  city  gates,  each 
carrying  his  two  large  buckets  slung  from  the  ends  of  a  bamboo,  and  i*acing 
up  a  plank  discharges  them  into  one  of  the  huge  crater-like  mounds  of  earth, 
prepared  by  children  and  old  men,  who  constantly  work  on'^the  spot,  and  as 
soon  as  one  of  the  craters  is  full  they  throw  in  more  earth  and  tread  the 
mass  with  their  feet  into  the  consistency  of  dough.  Naturally  the  condition 
of  the  atmosphere  at  these  places  would  prostrate  the  strongest  advocate  of 
the  dry-earth  system,  but  truly  the  details,  and  not  the  system,  are  here  at 
fault.  When  the  mass  has  become  sufficiently  mellow,  it  is  either  carried  in 
baskets  to  the  nearer  fields,  or  shipped  in  junks  to  where  it  is  required,  for 
in  this  region  there  is  scarcely  half  a  dozen  miles  without  a  creek  or  lake 
navigable  to  vessels  of  light  draught. 

In  this  manner  the  distribution  of  the  manure  is  secured,  and  it  is  need- 
less to  add  that  for  land  which  has  been  so  long  and  persistently  cultivated 
it  is  as  vital  to  success  as  the  sowing  of  the  seed  itself. 

Three  crops  can  generally  be  secured  from  the  land  in  a  year,  though  in 
some  severe  seasons  the  winter  crop  may  become  damaged  by  snow  and  frost 
for  a  week  or  two  in  January.    The  usual  order  of  things  is  the  following : — 
For  paddy-fields — 

Kices — May  to  August. 

Maize — September  to  November. 

Yetches,  &c. — November  to  April. 
These  winter  crops  are  generally  ploughed  in  or  partly  consumed  as  green 
fodder  for  the  buffalos  and  draught  cattle. 
Por  other  fields — 

Wheat  or  other  grain — February  to  May. 

Cotton— May  to  September. 

Koots  and  other  plants — September  to  Januarj'. 

In  some  districts  indigo  and  opium  are  much  grown,  to  the  exclusion  of 
other  crops,  but  it  is  not  the  general  rule.  Most  housewives  like  a  few 
indigo  plants  near  at  hand,  sufficient  to  make  a  vat  of  dj^e  for  the  clothes  of 
her  family.   Any  other  colour  is  rarely  seeu  in  these  provinces. 

The  plants  are  macerated  in  wooden  tubs,  and  the  resulting  indigo  is 
reduced  with  ferrous  sulphate  and  lime  in  order  to  render  it  soluble.  I  have 
made  many  inquiries,  but  could  never  satisfy  myself  whether  this  process 
was  really  originated  by  the  natives  or  whether  they  have  learnt  it  from 
foreign  sources.  The  ferrous  sulphate  which  they  use  is  also  a  mystery,  and 
I  do  not  know  from  what  source  they  procure  it.  Judging,  however,  from 
its  crude  condition,  and  the  ease  with  which  it  may  be  procured  from  any 
little  shop  in  the  most  out  of  the  way  places,  one  would  take  it  to  be  a 
native  product. 

It  would  be  impossible  to  overrate  the  value  of  the  bamboo  to  the  China- 
man.' .Little  labour  is  required  to  cultivate  it,  as  once  planted  it  continues 
to  produce  for  generations,  and  the  occasional  stocking  up  of  an  old  root  is 
all  that  is  required  to  keep  the  bed  in  order.  In  many  respects  the  bamboo 
takes  the  place  of  metals,  and  I  would  venture  to  suggest  that  although  the 
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Chinese  have  been  acquainted  with  iron,  copper,  and  brass  from'  very  early 
times,  yet  the  bamboo  has  played  an  important  part  in  preventing  these 
metals  being  so  generally  used,  as  among  Western  nations.  Por  coopering 
tubs  and  other  wooden  vessels,  for  joinery — indeed,  in  every  case  where  we 
would  use  nails,  wire,  or  hoop-iron, — the  Chinaman  can  use  bamboo.  The 
young  shoots  make  an  excellent  vegetable,  and  paper  and  twine  of  great 
strength  are  produced  from  its  fibre. 

Although  tneir  implements  appear  of  rude  construction  at  first  sight,  yet 
on  closer  acquaintance  one  is  lorced  to  admit  that  they  are  fairly  well 
adapted  to  the  needs,  and  the  final  results  scarcely  leave  anything  to  be 
desired.  The  fields  are  all  cultivated  like  gardens,  and  the  crops  when  growing 
are  kept  well  hoed  and  cleaned  of  weeds.  It  is  worthy  of  remark  that  all  their 
tools  with  cutting  edges,  such  as  hoes,  picks,  sickles,  pruning  hooks,  Ac., 
although  of  purely  native  manufacture,  are  all  steeled  and  tempered  on  the 
edge. 

It  may,  perhaps,  not  be  without  interest  to  some  to  follow  the  details  of  the 
practice  in  the  case  of  two  of  their  most  important  crops,  namely,  cotton 
and  rice. 

In  the  case  of  cotton  the  seed  is  first  mixed  with  dry  earth  to  prevent 
their  sticking  together ;  slight  cavities  are  then  made  in  the  ground  about 
2  feet  apart  between  the  rows  of  wheat,  and  three  or  four  seeds  thrown  in 
in  each  and  lightly  covered,  and  then  a  small  teacupfuU  of  an  emulsion  of 
manure  in  water  is  poured  over.  After  the  wheat  is  cut  and  the  cotton 
about  4  inches  high,  it  is  hoed  and  thinned  out  so  as  to  leave  one  or  two  plants 
at  each  setting,  and  then  another  dose  of  emulsion  is  applied  round  the  roots. 
No  more  care  is  now  needed  till  the  cotton  is  ready  for  gathering,  and  it  is 
just  at  this  time,  from  June  to  August,  when  everything  is  growing  under 
tropical  heat  and  moisture,  that  the  farmer  is  at  leisure  to  collect  and  make 
stores  of  manure  for  the  next  crop. 

Rice  is  more  complicated,  but  may  be  roughly  described  as  follows : — The 
seed,  rolled  up  in  straw  bundles  of  about  50  lb.  each,  is  steeped  for  twenty- 
four  hours  in  water  and  then  thickly  Bown  on  a  patch  of  highly  manured 
ground,  and  the  other  fields  ploughed  up  and  water  run  in  to  the  depth  of  2 
inches.  When  the  rice  has  grown  in  the  bed  to  the  height  of  6  inches  the 
fields  are  harrowed  till  they  are  worked  into  a  thin  mud,  which  settles  in 
a  few  hours  perfectly  level.  The  rice  plants  are  then  removed  in  handfuls 
from  their  birthplace  and  transplanted  out  singly  about  18  inches  apart 
in  the  fields  that  have  been  prepared  for  them.  This  operation  of  trans- 
planting requires  great  beatiDg  of  gongs  and  firing  or  crackers  to  be 
successful. 

In  about  a  month  the  crop  is  18  inches  high,  and  it  then  begins  to  tarn  a 
sickly  yellow  colour  ;  slacked  lime  is  then  sprinkled  on, and  in  a  couple  of 
days  it  is  turned  dark  green  and  flourishes  rapidly.  I  am  not  quite  sure  of 
the  actual  use  of  the  lime,  as  it  appears  to  be  equally  necessary  on  all  soils, 
and  I  can  only  suggest  that  it  acts  by  killing  the  millions  of  shrimps  and 
small  fish  which  swarm  in  the  water,  and  which  perhaps  rob  the  plants  of 
nourishment  while  alive,  but  when  dead  their  bodies  replenish  the  store  of 
plant-food  again. 

The  supply  of  water  must  be  kept  up  until  the  grain  is  thoroughly  ripe;  it 
is  then  run  off,  and  two  days  after  it  is  reaped  with  a  sickle. 

At  the  time  of  rice  harvest  the  dry  season  has  already  set  in,  and  the 
Yang-tse  is  rapidly  falling,  but  the  running  of  the  water  off  the  paddy- 
fields  is  so  simultaneous  over  the  country  that  the  river  always  rises  2  or 
8  feet  for  a  week  and  then  goes  down  again. 
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New  South  "Wales  Militaet  Foeces. 

Head  Quarters,  Sydney,  4  September,  1891. 

Prom  Ma.jor-General  E.  T.  H.  Hutton,  C.B^  A.D.C.  to  the  Queen,  Com- 
manding Military  Porces,  to  the  Minister  of  Mines  and  Agriculture. 

Sib, — In  reply  to  a  verbal  request  of  Mr.  Campbell,  Department  of 
Agriculture,  I  have  pleasure  in  forwarding  to  you  an  extract  of  a  paper  read 
by  me  on  the  28th  ultimo,  in  which  I  have  alluded  to  the  horse  supply  of 
Australia.  My  motive  for  doing  this  is  to  invite  the  attention  of  the 
Government  to  the  fact  that  in  the  opinion  of  many  leading  authorities  in 
the  Colony,  and  of  myself,  sufficient  attention  is  not  being  paid  to  the  breeding 
of  the  horses  for  domestic  purposes,  and  that  the  quality  of  such  horses  is, 
in  consequence,  gradually  deteriorating. 

There  can  be  no  question  but  that  a  very  important  industry  in  this  Colony, 
and  in  the  other  Colonies  of  Australia,  is  seriously  threatened,  and  an  export 
trade  in  horses,  which  should  be  the  speciality  of  Australia,  is  likely  to  become 
less  and  less  as  years  go  on ! 

The  Indian  Government  are  now  beginning  to  breed  large  numbers  of 
horses  for  the  use  of  the  Indian  Army,  and  the  Indian  horse  trade  for 
military  purposes  may,  in  consequence,  be  expected  to  decrease  every  year. 
It  will  be  necessary,  therefore,  to  create  a  market  for  Australian  horses 
elsewhere,  and  I  have  endeavoured,  in  the  remarks  made  on  tbo  28th,  to 
show  that  a  great  and  increasing  trade  in  horses  for  military  purposes  at  the 
present  moment  presents  itself  in  Europe,  which,  if  Australian  horse-breeders 
will  only  consider  and  develop  the  class  of  horses  existent  in  Australia, 
should  become  not  only  a  source  of  wealth  to  Australia,  but  should  also 
directly  benefit  this  continent,  by  encouraging  a  pastoral  industry  of  greatvalue. 

The  climate,  soil,  capital  available,  and  the  excellent  thoroughbred  stock 
existing  in  Australia,  alike  contribute  towards  making  Australia  generally  a 
horse-producing  country. 

The  facilities  of  shipment  to  Europe  yearly  become  greater  and  simpler, 
80  that  horse-producers  in  Australia  should  be  able  to  command  the  European 
horse  market  over  the  heads  of  South  America,  Worth  America,  Syria,  and 
North  Africa.  The  horses  of  the  two  former  countries  have  not  the  blood 
nor  the  fine  qualities  of  the  Australian  horse  at  his  best,  while  the  horses  of 
the  two  latter  are  small  and  too  slow  for  military,  or  even  for  general  use  for 
domestic  purposes. 

I  beg  to  say  that  I  have  photographs  made  of  the  four  types  of  horses  to 
which  I  have  alluded,  which  may  serve  to  illustrate  my  points. 

I  venture  to  think  that  some  initial  steps  should  be  taken  by  the  New 
South  Wales  Government  in  concurrence  with  the  other  Australian  Govern- 
ments, firstly,  in  putting  a  tax  on  "  stallions,"  so  as  to  restrict  the  breeding 
from  weakly,  useless  sires  ;  and,  secondly,  that  the  Indian  Government  and 
the  Imperial  Government  should  be  approached  with  the  view  to  a  Eemount 
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Purchasing  Agency  being  established  in  this  Colony,  presided  over  by  a 
carefully-selected  Imperial  officer  of  experience. 

Such  an  agency  would  at  once  create  a  market  for  the  very  horses  which  I 
have  described,  and  establish  tjie  requisite  standard  which  Australian  breeders 
should  endeavour  to  reach  in  order  to  command  the  military  horse  market  of 
Europe.  Tliis  system  would  speedily  develop  the  European  horse  trade 
throughout  Australia,  the  importance  of  which  I  have  in  my  remarks  on  the 
28th  endeavoured  to  emphasise. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

EDWD.  T.  H.  HUTTON,  Major-General  and  A.D.C., 
Commanding  Forces,  New  South  Wales. 

Extract  from  Lecture  hy  Major- General  Sutton^  delivered  at  the  rooms  of 
the  Royal  Society^  Sydney^  under  the  auspices  of  the  United  Service 
Institution  of  New  South  Wales,  on  Tuesday ,  2Sth  August,  1894. 

Let  me  close  my  remarks  by  reminding  you  that  the  mobility  of  mounted 
troops  for  strategical  purposes  must  be  necessarily  in  direct  ratio,  namely, 
to  the  quality  of  their  horses.  It  is  a  fact,  I  fear,  only  too  patent  to  any 
careful  observer,  that  the  Australian  horse  is  gradually  deteriorating  in 
bone,  sinew,  and,  therefore,  in  staying  power — ^in  all  those  qualities  which  go 
to  make  a  horse  valvable  for  military  purposes,  and,  I  might  add,  for  domestic 
purposes  also.  It  is  a  subject  whicn  should  engross  the  earnest  attention  of 
everyone  interested  in  the  future  of  the  Colony,  namely,  to  consider  what 
means  should  be  taken  to  arrest  the  tendency  to  breed  light,  narrow, 
thoroughbred  horses  capable  of  nothing  more  useful  than  to  win  a  six-furlong 
race.  A  future  generation  will,  I  fear,  have  serious  occasion  to  rue  the 
slight  heed  paid  to  the  development  of  a  breed  of  horses  which  shall  be 
valuable  for  its  general  qualities  of  utility. 

It  is,  further,  a  matter  which  deserves  earnest  thought  as  to  whether  the 
capabilities  of  soil,  of  climate,  and  economic  facilities  possessed  by  Australia 
to  breed  horses  have  not  been  overlooked,  and  whether  a  great  trade  in 
horses,  especially  for  military  purposes,  might  not  be  developed  in  Europe 
with  the  most  important  results  to  the  whole  of  Australia  and  to  New  South 
Wales  in  particular. 

There  are  four  descriptions  of  horses  required  for  military  purposes, 
namely : — 

1.  The  heavy  cavalry  horse,  of  bone,  quality,  and  power,  16  hands. 
3.  The  light  cavalry  horse,  of  good  body  and  good  quality,  15-2  hands. 

3.  The  artillery  horse,  of  power  and  activity,  15-2  to  16  hands. 

4.  The  transport  horse,  of  bone  and  power,  15-2  hands. 

The  medium  class,  or  light  cavalry  horse,  maybe  estimatedas  representing 
to  a  European  Military  Power,  £75  as  a  five-year-old,  or,  at  the  commence- 
ment of  its  military  life.  It  may  be  calculated  that  30,797  horses  of  all 
kinds  are  yearly  required  by  the  armies  of  Great  Britain,  France,  Germany, 
and  Austria,  namely  : — Prance,  14,100  ;  Gennany,  9,370  ;  Austria,  5,810  ; 
Great  Britain  (exclusive  of  India),  1,470.  This  enormous  number  is  with 
extreme  difficulty  supplied  in  times  of  peace — with  the  strain  of  war  the 
demand  for  horses  would  be  prodigious. 

The  importance  of  developing  a  trade  in  horses,  now  in  times  of  peace, 
with  the  prospect  of  increased  demand  in  time  of  war,  I  leave  to  some  abler 
pen  than  mine  to  sbow.  I  have  only  endeavoured  to  indicate  the  possibilities 
of  a  source  of  wealth  which  my  experience  in  remount  questions  in  other 
parts  of  the  world  have  put  me  in  a  position  to  realise. 
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Horses  for  Indian  and  European  Markets. 


By  J.  L.  THOMPSON, 
Principal,  Hawkeabury  Agricultural  College,  Richmond. 

In  these  days  of  depression  and  low  prices  for  almost  every  product,  the 
capabilities  of  our  soil  and  climate  for  producing  a  horse  suitable  for  the 
Indian  and  European  trade  commends  itself  to  all  who  have  the  interests  of 
this  great  continent  of  Australia  at  heart. 

Australia  is  already  famed  for  its  wool,  beef,  mutton,  dairy,  wine,  and  other 
products  ;  and  the  conditions  of  its  food  and  climate  are  more  favourable  to 
the  production  of  a  serviceable  horse,  particularly  for  the  great  continent  of 
Europe  and  India,  than  perhaps  are  those  of  any  country  in  the  world.  Here, 
as  a  rule,  we  have  no  severe  winters,  and  horses  can  be  produced  on  the  natural 
pastures  with  little  or  no  artificial  feeding.  Australia  is  pre-eminently  a 
most  desirable  place  for  cavalry  horse  breeding,  as  is  manifest  from  the  fact 
that  the  Government  of  India  require  a  large  annual  supply  of  horses  of  a 
8ort  which  it  has  been  well  ascertained  can  neither  be  bred  in  India,  nor 
purchased  at  any  place  nearer  to  it  than  Australia.  The  breeding  of  heavy 
draughts  of  the  Clydesdale,  Shire,  Suffolk  Punch,  and  other  kindred  classes 
is  not  by  any  means  remunerative  at  the  present  time,  and  the  high  prices 
of  twenty  years  ago  which  then  obtained  for  this  class  of  hor^e  has  gone,  I 
fear  never  to  return ;  whereas,  a  first-class  light-legged  horse,  with  breeding 
and  quality,  always  commands  a  high  price,  either  for  saddle  or  carriage 
purposes. 

The  iron  horse,  swift  steamers  on  our  rivers  and  seas  in  the  intercolonial 
trade,  have  to  a  great  extent  superseded  the  services  of  the  draught  horse. 

Horse-breeding  for  the  turf  is  a  very  precarious  undertaking,  and  only 
those  of  independent  means  can  continue  to  prosecute  this  business. 

I  have  in  my  mind  the  case  of  a  noted  stud-owner  in  this  Colony  who  sold 
a  yearling  filly  for  £1,400  in  1892,  while  in  1893  some  twenty  head  of 
yearlings  of  the  same  breeding  only  realised  about  the  price  of  the  one  filly 
of  the  previous  year. 

The  breeding  of  suitable  horses  for  the  Indian  and  European  trade  can  be 
undertaken  by  the  occupiers  of  small  and  medium-sized  farms,  and  I  know 
of  no  investment  that  would  pay  better,  or  be  more  easily  and  pleasantly 
undertaken.  Moreover,  the  mares  required  to  produce  suitable  horses  for 
export,  when  mated  to  the  proper  sire,  could  perform  the  whole  of  the  work 
of  a  mixed  farm,  and  at  the  same  time  rear  a  valuable  foal  ea<:h  year.  It  is 
well  known  that  a  mare  can  be  worked  with  care  almost  up  to  the  day  she 
foals,  and  be  all  the  better  for  it. 

Another  advantage  the  small  holder  would  have  is  that  the  youngsters, 
being  accustomed  to  the  stable,  harness,  drays,  &c.,  while  suckling  its  dam 
it  would  be  much  more  docile  than  the  animal  reared  on  a  large  run. 
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As  the  Indian  remount  sen-ice  prefer  their  horses  unhroken,  very  little 
handling  would  be  necessary,  as  the  youngster  thus  bred  could  be  taught  to 
lead  with  a  few  lessons.  It  could  also  be  shipped  with  greater  safety,  and 
would,  I  am  sure,  have  a  better  chance  of  standing  the  sea  voyage,  and 
arriving  at  its  destination  in  good  condition  without  knocking  itself  about. 
A  little  chaff  and  corn  could  also  be  given  to  the  young  stock  during  the 
winter  months,  or  periods  of  drought,  and  at  the  present  prices  for  farm 
produce  I  do  not  consider  the  feed  could  be  put  to  better  account.  Another 
advantage  the  small  holder  would  have  would  be  that  he  could  obtain  a  better 
selection  of  sires,  and  could  mate  his  mares  with  those  which  would  be  most 
likely  to  produce  the  most  suitable  animal.  It  would  certainly  be  a  very 
valuable  adjunct  to  the  farmer  if  only,  say,  five  or  six  head,  worth  £30  each, 
at  5  years  old,  could  be  added  to  his  income.  Taking  into  consideration  the 
low  price  of  wool,  cattle,  and  produce  generally,  I  know  of  nothing  that 
would  pay  better  at  the  present  time. 

Colonel  Williams,  of  the  Indian  remount  service,  paid  a  visit  to  these 
colonies  some  few  years  ago  in  order  to  ascertain  how  far  the  breeders  here 
could  supply  the  demand  for  the  Indian  service ;  and  after  visiting  several 
of  the  studs  in  Australia  he  expressed  himself  as  simply  astounded  at  the 
capabilities  of  the  herbage,  climate,  and  economic  conditions  for  producing 
the  class  of  horse  wanted  in  India.  It  is  now  generally  admitted  by  Anglo- 
Indians  and  dwellers  in  the  Mauritius  that  the  soundest  and  most  durable 
horses  for  a  hot  climate  are  those  bred  in  Australia.  The  class  of  horse  in 
greatest  demand  in  India  for  remounts,  Colonel  Williams  says,  is  a  stent 
animal  between  152  and  16  hands  high,  with  as  mucb  breeding  as  possible. 
The  British  soldier  and  his  accoutrements  weigh  from  16  to  18  stone, 
and  a  weak  weedy  animal  is  simply  useless.  For  a  suitable  horse  the 
Government  are  prepared  to  pay  £46  sterling  for  a  five-year-old 
learned  to  lead  only.  It  costs  £11  sterling  per  head  to  land  a  horse 
in  Calcutta,  thus  leaving  £35  sterling  for  the  breeder.  This  animal 
would  represent  the  medium  class  of  cavalry  horse  mentioned  by  Major- 
General  Hutton  as  being  worth,  to  a  European  military  power  £75  sterling 
as  a  five-year  old,  or  at  the  commencement  of  its  military  life.  Now, 
the  question  may  be  fairly  asked,  with  the  material  at  present  in  these 
Colonies,  how  are  the  four  descriptions  of  horses  required  for  military 
purposes,  as  mentioned  by  the  Major-General,  to  be  produced?  After 
consultation  with  some  of  the  most  experienced  horse-breeders  in  this  Colony, 
I  am  of  opinion  that  the  first  and  second  descriptions  might  be  produced 
from  the  same  source,  as  they  will,  no  doubt,  vary  in  size  and  quality. 

1,  The  heavy  cavalry  horse  of  bone,  quality,  and  power,  standing  16 

hands  high. 

2.  The  light  cavalry  horse,  of  good  body,  and  good  quality,  standing  15*2. 

I  think  it  will  be  recognised  that  there  are  fewer  of  the  above  classes  of 
horses  in  Australia  at  the  present  time  than  there  were  twenty  years  ago. 
It  is  unfortunately  too  true,  as  the  Major-General  says,  that  owing  to 
insufficient  attention  being  paid  to  the  breeding  of  horses  for  domestic 
purposes,  they  are  gradually  deteriorating.  It  cannot,  therefore,  be  expected 
that  large  numbers  of  suitable  horses  can  be  produced  for  some  time  to 
come  ;  still  the  sooner  breeders  commence  operations  on  the  proper  lines  the 
better  it  will  be  for  all  concerned. 

Now  as  to  the  production  of  the  above : — Ist,  the  heavy  cavalry  horse  of 
bone,  quality,  and  power,  and  the  light  cavalry  horse  of  good  body  and 
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quality,  standing  from  15-2  to  16  hands  in  height,  as  already  mentioned,  in 
my  opinion,  can  be  produced  from  one  common  source,  as  they  will,  of 
course,  vary  in  size  and  quality  as  already  indicated. 

The  Selection  of  the  Dam. 

There  is  at  the  present  time  in  this  Colony,  in  my  opinion,  a  large  number 
of  clean-legged,  medium  sized,  handsome  mares  witn  good  bone  and  heads, 
good  action  and  tempers,  and  standing  from  15  to  152  hands  high.  They 
should  have  as  much  breeding  as  possible,  good  constitutions,  and  capacity 
for  work.  Greys  must  bo  discarded,  as  they  are  not  in  favour  for  army 
purposes.  No  doubt  most  of  the  above  would  prove,  on  inquiry,  to  be  the 
product  of  a  thoroughbred  stallion  from  a  clean-legged  draught  mare. 

The  Selection  of  the  Sire. 

It  is  well  known  that  the  Arab  sire  has  given  the  best  results  in  India 
but  tliev  cannot  be  obtained  here  in  sufficient  numbers.  The  English 
thoroughbred  has  not  been  successful  in  India  in  getting  the  class  of  stock 
required,  as  many  of  their  produce  are  spindle-shanked  and  light-barrelled. 
The  Norfolk  trotter,  Yorkshire  roadster  or  hackney  (synonymous  terms),  in 
my  opinion,  mated  with  mares  as  described  above,  will  get  the  stamp  of 
horse  required.  Some,  no  doubt  on  the  true  principle  of  breeding,  will  object 
to  this  horse  as  a  sire,  being  generally  supposed  to  be  a  half-breed ;  but  these 
horses  have  become,  from  steadily  pursued  breeding  for  many  generations,  a 
distinct  class  and  stamp,  and  can,  as  a  rule,  be  depended  upon  in  getting 
stock  after  their  own  cnaracteristics. 

Even  in  India  it  is  authoritatively  stated  that  these  horses  get  better  limbed 
and  generally  more  powerful  stock  than  any  of  the  other  breeds,  and  are 
now  being  largely  used  by  the  Indian  Government.  A  leading  authority  in 
England  says  or  the  hackney  stallion :  he  stands  on  stout  short  legs,  with 
excellent  feet  and  joints,  and  is  sounder  perhaps  than  any  other  breed  in 
England.  After  all,  the  best  English  thoroughbred  blood  predominates  in 
the  veins  of  the  modern  hackney.  The  hackneys  are  coming  to  the  front, 
and  they  will  stay  there. 

Mares  of  the  description  given,  put  to  such  horses  as  Mr.  Philip  Charley's 
o£  Belmont  Park  (Lord  Derby,  junior),  cannot  fail  to  produce  stock  suitable 
for  cavalry  horses  for  India  or  any  European  nation.  Of  course  it  will 
never  be  expected  that  every  animal  so  bred  will  be  fit  for  cavalry  purposes, 
but  the  great  majority  1  feel  assured  will. 

I  am  strongly  of  opinion  that  to  produce  artillery  and  transport  horses, 
of  bone,  power,  and  activity,  the  Cleveland  or  Yorkshire  coach-horse  must 
play  an  important  part.  1  have  had  considerable  experience  with  half-bred 
Clevelands  for  active  farm  work,  in  Victoria,  and  I  have  never  seen  horses 
that  could  do  more  work  with  so  much  ease,  and  upon  so  small  a  quantity  of 
food.  They  may  truly  be  termed  a  general-purpose  horse,  being  all  that 
cotdd  be  desired  for  active  farm  work  in  the  field — active  and  powerful  on 
the  road,  or,  if  need  be,  the  saddle.  They  are  also  good-tempered,  docile, 
with  good  constitutions. 

If  selected  active,  powerful,  staunch,  sound,  medium-sized  draught  mares 
are  put  to  a  first-class  Cleveland  Bay  or  Yorkshire  stallion,  a  great  majority 
of  the  progeny  will  be  fit  for  artillery  or  transport  purposes,  as  some  will  be 
necessarily  bigger  than  others. 
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Horse-breeding  in  India. 

I  have  before  me  notes  by  the  late  Mr.  E.  M.  Curr,  Chief  Inspector  of 
Stock,  Victoria,  on  a  report  by  J.  H.  B.  Hallen,  General  Superiutendent  of 
horse-breeding  operations  in  India,  dated  Meerut,  9th  March,  1886,  from 
which  I  transcribe  the  following  pertinent  remarks: — The  Government  of 
India  have  given  up  horse-breed  in  g  entirely,  after  over  eighty  years  unsuc- 
cessful trial,  but  they  continue  to  import  stallions,  whoso  services  it  supplies 
gratis  to  the  best  mares  of  country  breeders.  Some  800  stallions  are  Kept 
by  the  Government  for  this  purpose.  It  is  shown  by  the  report  that  India 
is  highly  unsuited  to  the  breeding  of  horses  by  the  following  recorded 
facts : — 

1.  That  it  is  found  necessary  to  allow  an  imported  stallion  a  considerable 

period  in  which  to  become  acclimatised  before  ho  is  put  to  tho 
stud. 

2.  That  the  average  number  of  foals  got  by  a  stallion  in  India  amounts 

only  to  something  over  twelve,  instead  of  to  sixty  or  one  hundred, 
as  in  Australia  and  other  countries. 

3.  That  the  produce  of  imported  stallions   displays,   when  compared 

with  their  sires,  a  great  falling  of  in  bone  below  the  knee,  and 
general  want  of  substance. 

4.  That  mares  imported  into  India  are  constantly  twelve  or  eighteen 

months  before  they  are  capable  of  breeding. 

5.  Again  the  cost  is  very  great.     Colonel  Bobbins,  who  some  years  ago 

was  purchasing  horses  in  these  Colonies  for  the  Indian  CavaL^^, 
stated  that  no  stud-bred  horse  in  India  was  ever  delivered  fit  for 
use  under  £100. 

The  first  thing  noticeable,  then,  in  horses  of  both  sexes  introduced  in  India, 
is,  that  there  ensues  at  once  an  attack  on  and  permanent  reduction  of  the 
sexual  or  procreativo  powers.  A  fact  so  well  known  and  important  should 
require  no  comment.  It  accounts  for  all  that  follows  in  India.  What  then 
is  the  cause  of  these  results  ?  What  is  it  that  has  wrecked  in  India  the 
attempt  so  long  and  urgently  made  to  breed  troop-horses  of  substance, 
stamina,  and  good  legs  ? 

There  can  be  no  doubt  that  it  is  the  unsuitability  of  the  climate  which 
affects  not  only  horses  alone  but  extends  also  to  the  human  race,  dogs,  and 
other  animals  in  India.  That  horses  in  India  have  been  somewhat  improved 
by  selection  and  the  use  of  picked  sires  must  be  granted,  but  the  proceeding 
is  a  costly  one,  and  the  climate  is  always  undoing  what  man  has  temporarily 
improved.  In  the  words  of  Mr.  Curr,  the  production  of  good  horses  in 
India  is  an  impossibility — as  well  try  to  grow  grapes  in  Greenland.  In 
support  of  this  statement  it  must  be  remembered  that  the  most  vigorously 
constituted  and  longest  lived  saddle  horses  are  found  in  dry  climates,  as  the 
Arab,  the  Barb,  and  the  Persian ;  and  that  the  horses  of  moist  climates, 
especially  if  hot,  are  ever  of  poor  quality.  Taking  these  facts  into  considera- 
tion, it  will  be  admitted  that  the  Australian  breeder  of  horses  may  safely 
conclude  that  the  production  of  horses  for  army  purposes  in  India  must 
eventually  fall  to  him ;  and  it  is  certainly  good  news  to  tne  Australian  horse 
breeder  to  hear,  from  so  high  an  authority  as  Major-General  Hutton,  that 
nearly  all  the  European  military  powers  are  in  want  of  cavalry,  artiUery,  and 
transport  horses.  These,  to  the  number  of  30,797  head  per  annum,  at  the 
handsome  figure  mentioned  by  the  Major-General,  of  £75  sterb'ng  per  head 
amounts  to  the  enormous  sum  of  £2,309,775  sterling. 
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Surely  this  is  the  best  news  that  the  Australian  farmer  has  heard  for  some 
time.  Considering  the  great  importance  of  the  subject,  not  onlj  to  the 
occupier  of  the  lands  of  this  Colony  but  to  the  entire  community,  I  would 
strongly  commend  to  the  notice  of  the  Hon.  the  Minister  for  Mines  and 
Agriculture  the  desirableness  of  calling  together  the  leading  horse  breeders 
in  this  Colony  in  conference  to  discuss  this  important  subject.  I  am  satisfied 
that  this  course  would  be  productive  of  great  good.  The  director  of  army 
remount  operations  for  India,  in  the  report  submitted  by  him  after  his  return 
to  India  from  Australia,  mentions  that  in  certain  districts  in  Australia 
thoroughbred  stock  with  large  bone,  and  promising  in  every  respect  as  sires 
for  Indian  horse  breeding,  were  obtainable.  In  reply  to  circulars  sent  to 
the  leading  breeders  in  this  Colony  by  the  Indian  Government,  the  following 
18  the  reply  from  W.  J.  Dangar,  Esq.,  Neotstield,  Singleton : — **  I  shall  have 
much  pleasure  in  doing  what  I  can  for  you  in  informing  the  breeders  of  your 
requirements.  I  must,  however,  say  at  the  outset  that  there  are  very  few 
breeders  who  breed  the  description  of  horse  you  require,  and  who  would  care 
to  export  them  for  the  money,  viz.,  2,500  rupees  each.  We  are  in  quest  of  the 
same  kind  of  horse  ourselves.  The  stallions  mostly  used  are  those  that  have 
been  on  the  turf.  Tiie  good  ones  fit  to  breed  from  are  worth  £500  to 
£1,000,  and  those  which  might  be  got  at  your  figure  would  not  be  the  sort 
you  require,  nor  indeed  would  ifc  be  judicious  to  breed  from  them,  being 
mostly  light  in  the  leg  without  substance.  Tour  best  place  to  get  horses  at 
all  would  be  to  get  them  here.  No  one  would  send  horses  to  Calcutta  to  be 
approved  of  on  inspection  by  yourself  or  deputy,  especially,  as  I  said  before, 
as  they  can  get  more  here  for  such  stallions  as  you  describe,  and  which  are 
very  hard  to  obtain." 

With  a  view  to  ascertaining  the  extent  of  the  trade  caiTied  on  between 
India  and  Australia  in  horses,  I  placed  myself  in  communication  with  the 
chief  inspectors  of  stock  of  the  four  principal  Colonies — New  South  Wales, 
Victoria,  South  Australia,  and  Queensland  with  following  results,  for  which 
I  tender  my  sincere  thanks  for  their  prompt  and  courteous  replies.  Total 
numbers  and  values  of  horses  exported  to  India  during  the  several  years 
indicated : — 

New  South  Wales.  £ 

1,900 

11,581 

8,800 

19,490 

5,320 

£ 
402,500 

nil 

19,320 

nil 

2,570 

nil 

1,542 

9,380 

It  will  be  thus  seen  that  during  the  past  five  years  no  less  than  21,793 
horses  have  been  exported  from  the  above  Australian  ports,  representing  a 
total  money  value  of  £482,403  sterling,  or  an  average  of  a  traction  over 
£22  2s.  8d.  per  head. 


1889    

1890    

1891     

1892    

1893     

...     190  horses,  value  .. 
...    861      „          „      .. 
...    440      „          „       .. 
...    865      „          ,, 
...    213      „          „       .. 

Victoria. 

1889  to  1893  ... 

...  16,800  horses,  value.., 

South  Australia. 

1889    

1890  to  1893  ... 

...    nil 

...     966  horses,  value  .., 

1889    

1890    

1891     

1892     

1893     

Queensland. 
...    nil 

...    257  horses,  value  .. 
...      nil 

...    240  horses,  value  .. 
...    961      , 
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As  the  majority  of  these  horses  hare  been  purchased  by  dealers  from  as 
low  a  price  as  £7  per  head,  and  a  decent  horse  fit  for  the  Indian  remount 
service  is  worth  in  Calcutta  not  less  than  from  £46  to  £53,  it  wDl  be  ea»lj 
seen  that  the  middleman  secures  the  lion's  share  of  the  profit  to  the 
detriment  of  the  breeder. 

This  calls  for  some  reform  in  the  manner  of  disposing  of  horses  for  India, 
and  until  this  has  been  accomplished  the  Australian  breeder  will  not  reap 
the  full  benefit  of  this  highly  remunerative  enterprise. 

The  extortionate  charges  of  the  middlemen  is  a  serious  drawback  to  the 
advancement  of  the  producer  at  the  present  time  all  over  the  world. 

The  middlemen  have  been  termed  a  *'  numerous  and  formidable  class  of 
social  parasites,'*  and  are  graphically  described  in  a  little  volume  entitled 
"  Colonial  Couplets,"  published  by  Simpson  and  Williams,  Christchurch, 
New  Zealand,  from  which  I  extract  the  following : — 

There's  a  man  who  plays  a  paying  game, 

Whatever  he  may  say, 
Whose  name  is  a  great  and  mighty  name 

Over  the  world  to-day  ; 
Who  stands  at  ease  where  others  fall, 

Where  others  sink  can  swim  ; 
While  those  who  toil  and  spin — ^yes,  all — 

Work,  sweat,  live,  die  for  him  : 
He's  an  absolute  ruler,  deny  it  who  can, 

Our  modem  monarch.  King  Middleman. 
•  ••**• 

There's  a  trick  to  swell  each  big  account, 

And  every  little  bill. 
Each  item  in  the  ffrand  amount 

Insensibly  to  fiU ; 
For  they  charge  to  buy  and  then  to  sell. 

They  charge  for  charging,  too. 
And  then  charge  you  for  me  as  well. 

Then  me  for  char^g  you. 
Tis  a  mars^ellous  science,  deny  it  who  can. 

The  double  game  of  the  Middleman. 

Endurance  of  the  Australian  Horse. 

Of  the  endurance,  staying  power,  or  what  is  termed  bottom,  of  the  Aus- 
tralian horse  many  instances  can  be  giren.  In  1873, 1  rode,  with  a  weight  of 
13  stone,  a  half-bred  Cleveland  95  miles  in  one  day,  between  the  hours  of 
6  o'clock  a.m.  and  10  o'clock  p.m.  with  only  two  breaks  of  three  quarters  of 
an  hour  each.  Mr.  Galvayne,  the  Australian  horse-trainer,  mentions  having 
ridden  a  mare  1G8  miles  in  two  days;  and  a  Mr.  Archie  Ferguson,  of 
"Wallon,  on  the  Dawson  Eiver,  Queensland,  rode  a  little  horse  named 
"  Billy  Button"  70  miles  between  midnight  and  daylight  of  the  following 
morning.  A  Mr.  T.  S.  Collins  of  Eton  Vale,  Queensland,  rode  a  horse 
named  **  Bonnie  Doon"  104  miles  between  the  hours  of  8  a.m.  and'sundown. 
A  Mr.  P.  Bolger,  on  a  horse  named  "  Boomerang,"  near  Eockhampton,  rode 
105  miles  between  sunrise  and  sunset.  A  doctor  at  Mudgee  drove  a  pair  of 
ponies  120  miles  to  see  a  patient  within  one  day.  A  Mr.  Evans,  who  rides 
17  stone,  rode  in  one  diay  from  a  station  near  Hillston  to  Hay,  a  distance  of 
111  miles.  A  Mr.  Henry,  who  resides  near  Swanhill,  has  a  station  110  miles 
distant,  and  he  frequently  drives  this  distance  with  half-bred  Clevelands  of 
his  own  breeding  on  the  one  day,  returning  the  next ;  making  a  journey  of 
222  miles  in  two  consecutive  days.  None  of  the  homes  above  referred  to 
suffered  in  the  slightest  degree  from  the  effects  of  these  long  and  tedious 
journeys.     When  one  considers  the  rough  treatment  that  horses  rcoeire, 
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travelling  day  after  jday  a  long  orerland  journey  from  dawn  to  dark,  many 
nights  with  no  greater  refreshment  than  a  whack  on  the  rump  with  the 
bridle,  as  they  are  turned  out  to  grass  on  land  many  times  as  bare  as  your 
hand,  it  is  simply  marvellous  the  endurance  of  many  of  the  Australian 
horses. 

Tax  on  Stallions. 

I  quite  concur  with  the  remarks  of  the  Major- G-eneral  that  it  would  be  in 
the  interests  of  all  concerned  if  a  tax  were  imposed  on  all  stallions  in  this 
Colony.  This,  however,  would  have  to  receive  the  support  and  concurrence 
of  eacn  of  the  other  Colonies  to  render  it  effective — it  would  require  to  be,  in 
effect,  a  federal  law. 

The  Colony  of  Queensland  has  taken  the  initiative  with  regard  to  this 
matter,  and  the  press  of  that  Colony  is  teeming  with  letters  on  the  subject 
dealing  with  its  pros  and  cons.  Some  of  the  writers  aver  that  the  imposi- 
tion of  this  tax  interferes  with  the  liberty  of  the  subject ;  while  others, 
notably  Mr.  A.  T.  Ball,  of  Varoville,  Mackay,  takes  quit^  an  opposite  view 
of  the  matter. 

A  tax  of,  say,  £20  per  head  on  stallions  would  restrict  the  breeding  from 
weakly,  useless  sires ;  and  owners  of  first-class  stallions  would  be  only  too 
pleased  to  pay  the  tax,  as  it  would  relieve  them  from  having  to  enter  into 
competition  with  the  owners  of  inferior  animals. 

This  question  was  mooted  in  South  Australia  some  years  ago,  and  I  am 
satisfied  it  only  requires  concentrated  action  on  the  part  of  the  Colonies  to 
biing  this  tax  into  law.  It  would,  however,  I  feel  satisfied,  be  useless  for 
either  one  of  the  Colonies  to  introduce  such  a  tax  without  the  support  of  the 
others  in  their  too  adopting  a  similar  measure. 
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Chemical   Notes. 


By  F.    B.    GUTHRIE. 
Departmental  Chemist. 


Sea-weed  as  a  Manure. 

Sea- WEED  is  not  at  a  first  glance  a  very  promising  fertilizing  material.  It  lias, 
when  fresh,  a  fertilizing  value  somewhat  lower  than  that  of  farmyard 
manure,  and  its  large  content  of  water  prevents  its  carriage  in  a  fresh  state 
to  any  distance  with  economy.  Even  at  the  distance  of  a  few  miles  from 
the  coast  the  cost  and  labour  of  transport  places  it  out  of  court  as  a  fer- 
tilizer. Its  use  is  therefore  limited  to  farms  situated  immediately  upon  an 
accessible  coast ;  but  in  such  cases  there  is  no  doubt  that  it  might  be  applied 
with  advantage  more  frequently  than  at  present. 

In  the  coastal  districts  of  Great  Britain,  especially  Scotland  and  Ireland, 
France,  Norway,  and  the  United  States,  sea-weed  is  largely  used  as  manure. 
The  general  custom  is  to  fork  it  straight  into  the  land  like  dung,  and  this  is 
the  best  method  for  such  sea-weeds  as  decompose  rapidly  and  can  be  easily 
distributed,  such  as  the  different  varieties  of  kelp,  and  ribbon-weed.  These 
may  be  strewn  over  the  land  or  ploughed  lightly  io,  and  rapidly  decompose 
and  disappear.  Por  the  tougher  kinds,  such  as  eel-grass,  it  is  usually 
recommended  to  compost  with  lime.  This  is  done  by  building  a  stack  of 
alternate  layers  of  sea-weed  and  lime,  the  layers  of  sea-weed  being  about  C 
inches  deep,  and  covered  with  lime.  The  whole  stack  may  be  conveniently 
covered  with  gypsum  to  prevent  loss  of  ammonia.  The  heap  is  left  for  two 
or  three  months,  and  then  turned  over  at  intervals  until  well  rotted.  It  is 
doubtful  whether  composting  is  economical  in  the  case  of  the  more  readily 
decomposed  varieties  above  mentioned. 

Though  a  poor  manure,  it  is  fairly  rich  in  nitrogen  and  potash,  its  weak 
point  being  its  phosphoric  acid.  Por  this  reason  a  previous  dressing  of  the 
soil  with  bone-dust  is  stated  to  be  beneficial.  Its  use  must  be  avoided  on 
certain  crops,  such  as  beetroot  and  tobacco,  which  are  injuriously  affected  by 
chlorides,  which  are  present  in  sea-weed  in  considerable  quantities  in  the 
form  of  common  salt.  Por  the  same  reason,  plants  such  as  asparagus,  and 
small  fruit,  such  as  raspberries,  which  require  much  saline  matter,  are 
benefited  by  its  use.  Potatoes  are  said  to  contain  less  starch  when  manured 
with  sea- weed,  and  to  acquire  in  consequence  a  somewhat  soapy  taste ;  at 
the  same  time,  in  many  parts  of  the  coast  of  Ireland,  sea-weed  is  almost  the 
only  manure  used  by  the  peasant  for  his  potato  crop. 

It  must  be  carefully  spread,  especially  if  used  as  a  top-dressing  for 
meadows,  as  it  is  otherwise  liable  to  destroy  the  grass  when  used  in  large 
quantities. 
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Storer  (Agriculture)  points  out  that  it  is  entirely  free  from  seeds  of 
weeds,  spores  of  fungi,  and  eggs  of  insects,  consequently  it  is  a  compara- 
tively easy  matter  to  keep  the  farm  clean. 

The  ash  of  sea-weed  contains  a  considerable  quantity  of  fertilizing 
materials,  potash  and  phosphoric  acid,  and  in  some  cases  it  may  be  found 
economical  to  utilise  seaweed  in  this  form.  The  nitrogenous  matter  is,  of 
course,  thereby  lost.  The  ash  is  richer  in  fertilizing  substances  than  wood 
ashes — the  potash  varies  in  the  different  varieties  from  4  to  20  per  cent. 

Except  for  the  larger  amount  of  water  contained  in  it,  sea-weed  compares 
favourably  with  farmyard  manure. 

The  average  composition  of  cow-manure  is  roughly : — 

Water        ...        .„         77*0  per  cent. 

Nitrogen '5      „ 

Potash        '6      „ 

Phosphoric  acid '15    »i 

The  following  table  shows  the  composition  of  the  most  abundant  species 
of  sea-weeds,  determined  by  Messrs.  Wheeler  and  Hartwell,  of  the  llhode 
Island  Expc^rimcntal  Station,  who  have  also  collected  a  large  amount  of 
valuable  information  as  to  the  use  of  thcEO  plants  : — 

Water.    Kitrogen.    Potash.    Phosphoric  Acid. 
Ribbon-weed,  Kelp,  Tangle,  Laminaria 

saccharina 87*99  -17  '16  '05 

Broad-ribbon  weed,  Broad-leafed  Kelp, 
Devil's  apron,  Tangle,  Laminaria 
digiiata         

Dulse,  Dillisk,  Bhodymenia palmcUa  ... 

Round-stalked  rock- weed,  Ascophylhim 
{Fttcus)  nodosum     

Flat-stalked  rock- weed,  Fucus  vest- 
culo8iis  

Irish  or  Carragheen  Moss,  Chondrus 
crisptts  

Eel-grass,  grass- wrack,  Zostera  marina 


Sulphate  of  Ammonia  and  Nitrate  of  Potash  in 
Potato-growing. 

Ik  connection  with  the  question  of  the  efficacy  of  a  "  soak*'  composed  of  the 
above  ingredients  in  promoting  the  growth  of  potatoes,  to  which  attention 
was  drawn  in  the  Oazetfe  last  year,  the  following  gentlemen  have 
communicated  their  results : — 

Mr.  Stinson,  Armidale,  23rd  October  of  last  year,  soaked  a  bag  of 
Browneirs  seed,  part  whole  and  part  cut,  in  a  mixture  of  3  lb.  sulphate 
of  ammonia  and  3  lb.  nitrate  of  potash  dissolred  in  12  gallons  water, 
for  twenty-one  hours.  Also  a  bag  of  Black  Derwents  (splendid  seed), 
almost  wholly  cut,  for  the  same  time.  A  second  bag  of  Brownell's 
seed  was  left  in  soak  only  twelve  hours.  All  were  turned  out  to  dry  for 
forty-eight  hours  and  ploughed  in.  All  the  seed  were  well  budded  before 
soaking,  and  on  removal  from  the  bath  all  the  buds  were  pinched  and 
blackened  ;  the  second  lot  of  Brownell's  (soaked  twelve  hours)  being  much 
less  affected. 


87-50 

•23 

•31 

•06 

86-25 

•37 

1-07 

•09 

77-26 

•24 

•64 

•08 

76-55 

•38 

•65 

12 

76-03 

•o7 

1-02 

•13 

8119 

•35 

•32 

•07 
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*'  Of  those  soaked  twenty-one  houn  about  one-tenth  grew,  and  some 
of  them  took  six  weeks  to  come  up,  and  were  the  most  delicate  potato 
plants  I  ever  saw.  Those  soaked  twelve  honrs  came  up  in  about 
three  to  four  weeks,  about  one-tenth  having  missed.  They  were  well 
attended  to  afterwards,  and  were  dug — those  soaked  twelve  hours  about 
middle  of  March,  and  those  soaked  twenty-one  hours  three  or  four  weeks 
later.  The  crop  being  so  scattered  I  made  no  attempt  to  ascertain  the 
weight.  Those  of  twelve  hours'  bath  made  the  fastest  g^^wth  from  start  to 
finish,  and  gave  a  fair  crop  considering  the  light  soil.  The  others  gave  a 
much  heavier  crop  per  plant,  the  weight  from  some  plants  being  9  lb.,  and 
the  largest  tubers,  of  which  I  could  have  picked  a  few  score,  were  over  2  lb." 
Mr.  Stinson  points  out  that  though  he  departed  from  the  directions  in 
cutting  the  seed,  they  were  well  dried  after  cutting. 

"  The  conclusion  I  arrived  at  was  that  the  solution  was  too  strong,  yet 
that  there  is  virtue  in  it  is  evident,  as  witness  the  result ;  those  bathed 
twenty-one  hours  beating  those  of  twelve  hours." 

The  soil  in  which  the  above  experiments  were  conducted  was  "  a  whitish 
soil  with  ironstone  bottom,  at  a  depth  of  9  to  18  inches,  and  running  down 
on  to  a  black  soil  with  stifE  clay  bottom.  The  land  was  well  cultivated,  but 
not  manured." 

Mr.  Thomas  Waldron,  Hartley  Yale,  writes  as  follows  : — **  Last  spring  I 
treated  1  cwt.  Early  Eose  and  4  cwt.  Brownell's  Beauty  by  immersing  them 
in  the  above  solution  (copied  from  Oazette).  I  cut  a  few  of  the  sets;  those 
that  I  cut  became  blackened,  and  rotted  in  the  ground-  The  whole  sets  came 
up  very  strong  indeed,  and  were  admired  by  all  who  saw  them.  The  effect 
produced  by  the  treatment  being  a  gain  of,  at  least,  15  or  20  per  cent,  over 
those  not  treated  with  the  solution,  those  treated  being  all  of  a  large  uniform 
size  with  scarcely  any  small  ones  whatever,  but  it  did  not  seem  to  prevent 
disease  attacking  them.  The  soil  was  a  gritty  loam,  a  portion  being  a  red 
sandy  loam.     Farmyard  dung  was  used  liberally." 

Mr.  J.  II.  Bennett,  Castle  Hill,  writes  that  he  has  tried  the  soak  in  ques- 
tion, with  the  same  results  obtained  by  Mr.  Gray,  and  published  in  the  July 
Gazette.  "  The  seed,  however,  was  the  Eariy  Eose,  Manhattan,  and  a  few 
Circular  Heads.  Those  latter,  being  in  sloping  ground,  did  better  than  the 
former,  which  were  on  level  ground.  The  seed  not  soaked  yielded  much  the 
larger  number  of  potatoes  to  the  hill,  came  up  earlier,  and  with  not  nearly 
so  many  misses.  The  soil  is  a  fairly  heavy  loam.  The  apparent  cause  of 
failure  appears  due  to  the  wet  weather  causing  the  sets  to  rot.  We  dug 
those  sets  that  came  to  anything  at  all  in  June,  and  got  about  three  parts 
the  quantity  of  seed  sown." 

The  above  experiments  are  exceedingly  interesting  and  instructive.  There 
appears  to  be  no  doubt  that  the  method  of  treatment  in  a  modified  form  will 
be  found  to  increase  the  yield.  The  point  we  have  to  get  at  is  what  modifi- 
cation does  it  require  to  suit  our  varieties  of  seed  and  our  different  condi- 
tions. If  by  any  means  we  can  ensure  anything  like  the  increase  reported 
in  France,  surely  a  little  extra  trouble  and  expense,  taken  in  order  to 
definitely  ^tl  the  exact  conditions  necessary  for  success,  will  be  a  small 
matter.  I  trust  that  all  those  interested  in  the  matter  will  take  it  up  in  the 
coming  season.  If  everyone  would  set  apart  a  small  comer  of  his  coming 
crop  for  such  an  experiment  the  results  thus  obtained  from  a  number  of 
individuals  working  independently  will  be  sim])ly  invaluable,  and  will  go  far 
(if  not  the  whole  way)  towards  the  solution  of  the  question. 

For  the  benefit  of  those  who  care  to  take  the  matter  up,  and  in  order 
that  all  results  should  be  comparable,  I  venture  to  suggest  the  followiDg 
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plan  on  which  the  experiments  should  be  conducted.    The  following  points 
should  be  particularly  attended  to : — 

1.  Untreated  sets  should  be  grown  at  the  same  time  as  the  treated  ones, 

for  purposes  of  comparison. 

2.  Treated  and  untreated  sets  should  be'grown  under  exactly  the  same 

conditions,  such  as  the  previous  preparation  of  the  soil,  manuring, 
hoeing,  &c, 

3.  The  land  should  be  parcelled  out  into  measured  patches,  if  possible 

some  fraction  of  an  acre. 

4.  Definite  weights  should  be  taken,  say  1  cwt.,  or  i  cwt.,  or  i  cwt., 

both  of  treated  and  untreated. 

5.  The  harvest  must  be  weighed  in  all  cases,  the  treated  and  the  un- 

treated separately. 

6.  The  dates  should  also  be  noted  of  germination  and  of  harvesting,  as 

well  as  the  appearance  of  the  crop  at  these  times. 

7.  Notes  should  be  taken  of  the  following  points  : — 

a.  Varieties  experimented  upon. 
h.  Nature  of  soil  and  its  treatment. 
c.  Weather  during  the  experiment. 

"With  regard  to  the  experiments  themselves,  the  following  appear  to  me. 
the  most  important  points  of  comparison : — 

One  lot  should  be  soaked  twenty-four  hours  and  one  lot  for  twelve  hours 
in  the  full  strength  recommended.  One  lot  for  twenty-four  hours  and  one 
for  twelve  hours  in  half  the  strength  recommended.  One  lot  for  twenty- 
four  hours  and  one  for  twelve  hours  in  a  quarter  the  strength.  This  will 
make  six  separate  patches — ^a  seventh  lot  should  be  sown  without  previous 
treatment.  Thus,  if  half  an  acre  be  set  apart  for  the  experiments,  it  may  be 
divided  roughly  into  seven  nearly  equal  patches,  in  each  of  which  1  cwt.  of  the 
Beed  maybe  sown.  Each  patch  will, therefore,  contain  the  same  quantity  of 
seed  treated  in  a  different  manner. 

The  following  points  are  also  to  be  noted  : — The  tubers  selected  should  not 
be  too  large  and  should  not  be  cut  before  soaking.  After  soaking,  they 
should  be  left  for  another  twenty-four  hours  before  sowing. 

It  would,  I  think,  be  better  that  they  should  not  be  too  strongly  sprouted. 

To  obtain  the  best  results  the  land  should  be  thoroughly  cultivated  and 
well  manured. 

If  it  is  inconvenient  to  follow  out  the  whole  of  the  scheme  suggested 
above,  one  or  two  only  of  the  above  experiments  may  be  tried  instead  of  the 
whole  six.     An  untreated  lot  must  always  be  grown  at  the  same  time. 

PoisoNiNa  OF  Cattle  by  Ferns. 

The  following  cutting  from  the  English  Times  deserves  attention,  from 
the  warning  conveyed  therein  against  the  improper  use  of  bracken  as  a 
fodder  for  cattle.  Bracken  is  a  very  valuable  substitute  for  straw  as  litter 
in  districts  where  it  is  abundant.  Young  ferns,  in  a  dry  state,  have  a  con- 
siderably higher  manurial  value  than  straw,  and  are  probably  not  greatly 
mferior  as  an  absorbent. 

Analyses  of  young  bracken  show — 

Nitrogen,  2A  per  cent. 
Potash,  1|  per  cent. 
Phosphoric  acid,  i  per  cent 
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It  is  against  its  use  as  a  food  that  the  following  warning  is  directed : — 

**  POISONING  OF  CATTLE  BY  FERN& 

*'  In  certain  parts  of  the  country,  as  in  and  around  the  New  Forest,  for  example, 
bracken  is  largely  used  as  litter  or  bedding  for  live  stock,  particularly  cattle  or  pigs. 
Large  quantities  are  cut  in  the  autumn,  and  dried  and  stacked  to  be  drawn  upon  as 
required.  Owing  to  the  scarcity  of  forage  last  summer,  cattle,  in  some  districts  were 
driven  to  browse  upon  fern,  and  coincidently  there  appeared  a  disorder  which  veterinary 
surgeons  were  led  to  regard  as  a  new  disease  of  cattle.  The  affection  bore  some 
resemblance  in  its  symptoms  to  anthrax,  and  in  several  cases  it  was  mistaken  for  that 
disease.  In  not  a  few  instances,  however,  the  suspicion  arose  that  the  trouble  might  be 
due  to  the  eating  of  bracken  by  cattle,  though  it  seemed  difficult  to  believe  that  poisonous 
properties  in  so  widely  distributed  a  plant  could  have  been  hitherto  overlooked.  A 
case  reported  in  the  Journal  of  Comparative  Pathology  and  Therapeutics  leaves,  however, 
little  doubt  that  the  common  brake  fern,  if  eaten  in  considerable  quantity,  is  capable  of 
producing  very  serious  effects  upon  cattle.  A  number  of  animals  were  first  given 
bracken  chopped  up  with  straw,  and  when  they  had  thus  been  induced  to  eat  the  bracken 
the  straw  was  gradually  withdrawn,  until  the  diet  consisted  exclusively  of  bracken  and 
turnips.  The  result  was  the  death  of  three  of  the  animals  and  the  serious  illness  of  the 
others.  The  poHt-mortem  examinations  revealed  symptoms  identical  with  those  exhibited 
by  the  animals  which  had  died  during  the  summer,  and  there  is  ^ood  (ground  for  belie\'ing 
that  at  least  one  large  herd  in  which  a  few  cases  of  fern  poisoning  occurred  last  summer 
was  slaughtered  in  order  to  prevent  the  spread  of  what  at  the  time  was  believed  to  be 
anthrax.  It  is  now  made  clear  that  the  pothological  characteristics  of  fern  poisoning 
and  anthrax  are  sufficiently  distinct  as  to  be  readily  recomised  by  the  practitioner.  The 
abnormal  temperature  which  is  induced  is  decidedly  higher  in  fern  poisoning.  On  the 
other  hand,  the  course  of  the  disease  is  more  acute  in  anthrax,  for  whereas  in  natural 
cases  of  that  disorder  the  animals  are  often  found  dead  without  having  been  observed  to 
be  ill,  or  die  within  a  few  hours  after  they  are  noticed  to  be  ailing,  in  fern  poisoning  the 
animals  generally  linger  for  a  few  days  after  the  onset  of  the  first  symptoms.  It  appears, 
moreover,  that  even  when  cattle,  sheep,  and  horses  were  being  pastured  together,  cases 
of  fern  poisoning  were  observed  in  cattle  only,  though,  as  is  generally  known,  no  such 
rule  holds  in  connection  with  outbreaks  of  anthrax. 

We  may  add  that  the  plant  under  notice  is  quite  distinct  from  the  male  fern,  Lasf*jea 
Filix-maSj  the  root-stock  of  which  is  used  officinally  as  a  vermicide.  The  common  brake 
fern,  or  bracken,  Pteris  aquilina,  to  the  fronds  of  which  the  poisonous  effect  upon  cattle 
is  attributed,  grows  profusely  on  poor,  sandy  soils,  and  in  ana  around  plantations.  The 
bracken  is  not  found  growing  upon  rich  pastures." 


PiNHOE  Manure. 

The  following  product  obtained  by  a  treatment  of  night-soil,  shows  the  class 
of  manure  obtainable  from  this  source.  In  this  case  the  night-soil  has  been 
deodorized  with  unslacked  lime,  and  thickened  with  ashes  from  the  burning 
of  house-refuse,  after  which  it  is  desiccated  in  a  special  apparatus. 

Moisture ... 0*92 

Organic  and  volatile  matter 9*54 

(containing  nitrogen,  *21;  ammonia,  *25.) 

Sand  and  insoluble  matter 57*51 

Oxides  of  iron  and  alumina 4*21  j 

Lime(CaO.)      1471  j 

Magnesia  (MgO)          6*79  [ 

Potash  (K,0) 0-56  i 

Phosphoric  acid  (PjOJ          1*26  '. 

The  product  is  in  an  extremely  fine  state  of  division  and  devoid  of  smell. 
Though  not  a  very  rich  fertilizer,  (its  value  according  to  above  analysis  being 
98.  6d.  per  ton),  it  would  be  found  useful  in  many  cases,  such  as  grass  land,  I 

&c.,  and  is  obtainable  at  a  small  cost. 
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Export  op  Bone-dtjst, 

The  accompanying  official  returns  show  the  quantities  of  bone-dust 
exported  from  Sydney  during  1893,  and  for  the  first  six  months  of  the 
current  year.  The  returns  do  not  show  the  full  extent  of  the  trade,  as 
shippers  do  not  always  take  the  trouble  to  pass  entries. 

They  show  that  Mauritius  and  New  Zealand  are  far  and  away  the  largest 
importers  of  our  bone-dust. 

Customs  Returns — Bone-dust  exported  from  Sydney  during  1893 : — 

To  tons    cwt.  To  ton<»    cwt. 

Mauritius  ... 
New  Zealand 
Victoria 
Tasmania    ... 
Queensland 

Fiji 

United  Kingdom 
India 


tons 

cwt. 

To 

3,961 

15 

South  Australia 

3,683 

11 

Java 

884 

9 

Germany    ... 

640 

15 

West  Australia 

358 

0 

New  Caledonia 

390 

0 

39 

2 

«19 

19 

179 

0 

12 

0 

6 

0 

4 

10 

3 

0 

10,3S1     19 


Customs  Eetubns — Bone-dust  exported  from  Sydney,  1st  Januarr, 
to  30th  June,  1894!  :— 

To  tons  cwt.                           To 

Mauritius 1,865  17        Germany    

Fiji 219  4        Victoria      

♦New  Zealand        1,005  4        Netherlands 

Tasmania 123  17        Sundry  places 

Queensland            27  12 

United  Kingdom 70  14                                                           3,940    14 

South  Australia    17  0 


tons 

cwt 

508 

0 

65 

0 

29 

16 

8 

10 

NOTB.— Newcastle  shipments  do  not  appear  to  be  included  in  the  above,  they  should  amount  to  over 
2,000  tons. 

•  New  Zealand  shipments  do  not  begin  in  earnest  before  August  and  September,  and  are  now  in  full  swing. 
Note.  -  Mr.  Powell  (Collector  of  Customs)  advises  that  a  large  quantity  of  manure  is  shipped,  of  which 
his  Dcpirtment  gets  no  return,  shippers  neglecting  to  piss  entries. 
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By  S.  GRAY, 
Sub-Editor. 


Wyandottes. 

It  was  not  until  visiting  the  Bathnrst  district  that  I  had  a  good  opportunity 
of  obtaining  some  personal  experience  of  this  breed.  From  results  given  in 
American  and  English  poultry  files  I  had  often  wondered  at  the  apparent 
apathy  of  New  South  Wales  breeders  in  regard  to  the  Wyandotte,  and  now, 
from  personal  experience,  my  wonder  is  only  increased. 

The  Wyandotte  is  of  American  origin,  and  first  appeared  in  England  in 
1873  under  the  name  of  American  Sebright,  or  Sebrignt  Cochins.  There  is 
no  doubt  that  the  foundation  was  an  Asiatic  breed,  and  the  later  specimens 
are  understood  to  be  the  result  of  a  cross  between  Light  Brahmas  and  Polish. 
The  reference  in  the  original  name  to  Sebright  doubtless  referred  to  the 
markings,  and  these  markings  on  the  Bantam  of  that  name  were  produced 
from  the  Polish. 

Speaking  of  the  Wyandotte,  Lewis  Wright  says: — "Apart  from  tiie 
plumage,  the  breed  has  a  decided  character  different  from  all  others,  though 
some  of  the  points  do  not  seem  as  yet  fully  understood  by  English  breeders. 
Thus,  the  comb  has  often  been  described  as  that  of  a  Hamburgh ;  but  this  is 
not  so.  It  is  a  rose-comb,  ending  in  a  spike ;  but  it  should  be  much  smaller, 
and  specially  narrower,  than  a  Hamburgh  comb,  and  the  back  end  and  spike 
should  curve  downwards  parallel  to  the  curve  of  the  top  of  the  head.  This 
comb  is  as  typical  of  the  breed  as  that  of  the  Brahma.  The  general  shape 
is  nearest  that  of  the  Brahma,  but  with  more  rotundity  and  fulness  of  the 
breast  than  usual  in  that  breed,  and  the  whole  form  very  compact,  with 
shortish  medium,  bright  yellow,  clean  legs.  The  tail  is  longer  and  more  fall 
than  in  modem  Brahmas,  though  some  of  our  original  Brahmas  possessed  as 
much ;  it  is  glossy  black  and  carried  flowing,  neither  squirrel  fashion  nor 
low,  and  the  saddle  should  fill  up  a  handsome  curve  in  botn  sexes,  as  in  the 
Langshan ;  saddle  not  nearly  so  full  as  in  other  Asiatics.  In  regard  to 
colour  there  is  one  general  ideal—as  clear  as  possible  white  in  ground 
colour,  every  feather  laced  as  evenly  as  possible  with  black,  as  in  a  Sebright 
Bantam.  The  cock's  hackles  are  white  striped  with  black.  The  ear-lobes 
should  be  bright  red,  and  any  white  or  yellow  is  deemed  a  serious  fiiult 
Economically,  all  experience  places  the  Wyandotte  very  high,  at  least  at 
present.  It  has  the  hardiness  of  all  recently  "  made"  breeds,  lavs  very  early 
and  well,  feathers  and  matures  quickly,  and  is  a  fairly  good  table  fowl.  We 
say  **  fairly"  good,  because  many  people  will  not  admire  a  bird  with  yeUow 
skin,  while  this  identical  yellow  skin  is  in  America  considered  best  of  all.  It 
has  good  breast  and  wings,  and  not  large  drumsticks,  any  way.    The  hen  is 
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a  capital  sitter  and  mother,  nsaaUj  content  with  once  a  year.  The  eggs  are 
tinted,  from  the  Brahma  descent.  The  pullets  often  lay  at  five  months  old. 
According  to  American  standard,  cocks  should  not  be  less  than  8i  lb.  and 
hens  Q\  lb. ;  young  birds  1  lb.  less." 

The  particular  yariety  above  described  is  of  course  the  silver-laced.  There 
is  also  a  variety  known  as  golden-laced,  in  which  the  ^ound  colours  is  golden-, 
and  the  lacings  and  markings  black,  and  a  white  variety.  The  latter,  how- 
ever, are  seldom  bred,  and  do  not  appear  to  have  much  reason  for  existence  in 
view  of  the  excellence  and  beauty  of  the  white  dorking. 

As  I  have  already  intimated,  there  are  comparatively  few  breeders  of 
"Wyandottes  in  New  South  Wales.  I  am  pleased  to  note,  however,  that  the 
number  is  on  the  increase.  Probably  the  most  success^  breeder  in  this 
Colony  is  Mr.  B.  Coleman,  of  the  Ferndale  Nursery,  Bathurst,  who  confines 
his  attention  to  golds  and  silvers,  and  from  whom  I  obtained  the  photographs 
from  which  our  illustration  is  taken.  His  experience  is  all  in  their  favour, 
and  certainly  the  Bathurst  district  appears  to  suit  them  to  perfection.  It 
appears  that  the  goldens  are  slightly  the  better  layers,  though  both  are  good. 
The  early-hatched  pullets,  some  of  which  lay  as  early  as  4t  months,  generally 
lay  a  few  eggs  in  the  autumn,  and  then  leave  off  until  the  spring,  but  those 
hatched  rather  late  in  the  season  may  generally  be  relied  upon  to  give  eggs 
during  the  winter  months,  provided,  of  course,  they  have  warmth,  comfort, 
and  proper  attention.  The  Wyandotte  lays  on  fat  very  readily,  and  there- 
fore maize  should  be  fed  very  sparingly. 

It  is  notable  that  the  English  breeders  have  never  been  very  successful  in 
breeding  the  Wyandotte,  and  the  most  satisfactory  specimens  introduced 
into  this  Colony  have  invariably  come  from  America.  The  breed  offers 
plenty  of  work  for  tbe  fancier,  as  there  are  so  many  points  to  be  attained. 
The  lacing  should  be  distinct  right  down  to  the  hocks. 

I  can  with  confidence  recommend  this  breed,  both  to  farmer  and  fancier. 

With  regard  to  the  birds  in  our  illustration,  both  are  bred  and  owned  by 
Mr.  Coleman.  The  cock  was  first  "shown  at  the  recent  exhibition  of  the 
N.S.W.  P.P.  and  D.  Society,  where  he  obtained  first  prize  in  his  class,  and 
eventually  the  silver  cup  for  the  best  bird  in  four  breeds,  comprising  Ply- 
mouth Rocks,  Langshans,  Orpingtons,  and  Wyandottes.  This  competition 
embraced  no  less  than  239  birds,  including  a  large  number  from  Victoria. 
The  hen  also  is  a  noted  prize  winner  in  the  Western  District. 

.  Other  breeders  of  Wyandottes  i—Mr.  T.  Hall,  of  Fairfield;  Mr.  C.  Brown, 
of  Newbridge ;  Messrs.  Silcock  and  Campbell,  of  Glebe  Point ;  Mr.  J.  Spratt, 
Orange  ;  and  Mrs.  W.  H.  Webb,  of  Bathurst. 
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Directions  for  the  Month  of  November. 

Dunixo  this  month  weeds  of  all  kinds  make  very  rapid  growth,  and  if  they 
be  not  removed  whilst  young  will  soon  overgrow  many  of  the  vegetables,  the 
more  so  if  the  weather  be  moist. 

Before  spreading  the  droppings  of  animals  as  a  mulch  round  vegetables,  it 
would  be  advisable  to  heap  the  manure  together  and  let  it  thoroughly  rot  to 
make  it  more  suitable  for  vegetables,  and  to  destroy  all  seeds  of  weeds.  It 
should,  if  possible,  be  rotted  under  cover,  so  that  the  rain  cannot  wash  away 
the  best  part  of  it.     Whilst  rotting,  keep  moist,  so  that  it  does  not  bum. 

Beajis,  Kidiiey^  or  French, — In  the  warmest  parts  of  the  Colony,  plants 
raised  from  early-sown  seed  should  now  be  bearing  pods  large  enough  for 
use.  It  is  a  great  mistake  to  allow  the  pods  to  grow  to  iheir  full  size  before 
they  are  pulled,  for  they  become  hard,  and  almost  unfit  to  eat.  It  is  a  stiJl 
greater  mistake  to  allow  any  to  become  ripe,  for  then  the  plant  will  cease  to 
produce  more  beans.  Keep  the  ground  well  hoed  between  the  rows,  and  if 
the  weather  and  soil  are  very  dry  spread  over  the  ground  a  thick  dressing, 
usually  known  as  a  mulch,  of  coarse  dung,  leaves,  dead  grass,  sea-weed,  dry 
fern,  or  anything  similar  that  may  be  convenient.  This  will  save  the  plante 
from  wilting,  or  perhaps  dying.  If  water  is  sufiiciently  abundant  for  use  in 
the  garden  some  liquid  manure  could  be  made  from  horse,  cow,  or  fowl  dung, 
and  applied  (say)  twice  a  week.  This  will  be  found  of  considerable  benefit 
to  all  vegetables.  Burnt  rubbish  of  any  sort  will  be  of  great  value,  and  it 
will  always  be  worth  while  to  cart  on  to  the  vegetable  garden  the  remains  of 
burnt  stumps  and  logs  and  the  burnt  soil  about  them.  Seed  of  French  beans 
of  the  dwarf,  runner,  scarlet  runner,  snake,  or  butter  varieties  may  be  sown 
in  any  part  of  the  Colony,  except  in  those  places  where  frosts  still  occur. 
There  is  always  a  certain  amount  of  difficulty  with  the  runner  or  tall -growing 
kinds  of  beans,  because  it  is  necessary  to  fix  up  sticks  or  some  other  kind  of 
support  for  them  to  climb  over.  On  the  other  hand,  the  dwarf  varieties  need 
no  support,  and  are  extremely  easy  to  manage.  Great  mistakes  are  often 
made  by  persons  who  start  vegetable  growing  without  some  instructions,  in 
sowing  their  seeds  too  deep  in  the  ground,  and  too  close  together.  French 
beans  should  be  sown  about  3  to  4  inches  deep,  and  from  (5  to  8  inches  apart. 
In  cases  where  thev  have  been  sown  too  thick  the  young  plants  can  be  moved 
to  another  bed  without  affecting  their  growth,  if  they  be  well  watered  before 
the  are  lifted,  and  watered  again  after  the  transplanting. 

Beetf  Bed  and  Silver. — Sow  a  row  or  two  of  seed  in  well  dug  up  ground. 
If  it  is  considered  necessary  to  apply  manure  for  the  red  beet,  use  only 
thoroughly  well  rotted  dung.  The  best  practice  is  to  sow  on  ground  that 
had  been  heavily  manured  for  some  previous  crop.  Freshly  applied  manure 
is  likely  to  cause  the  roots  to  fork.  As  the  silver  beet  is  used  for  its  leaves 
only,  manure  may  be  applied  heavily. 
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Broccoli. — Sow  a  little  seed  tuid  transplant  any  strong  young  plants  you 
may  have  large  enough  to  put  out.  This  vegetable  is  very  much  like  cauli- 
flower and  may  be  grown  in  the  same  manner. 

Cabbage, — Sow  a  little  seed  occasionally,  not  much  at  a  time  but  just 
sufiBcient  to  keep  up  a  continuous  supply  or  plants.  Plant  out  a  few  strong 
young  cabbages  from  the  seed  bed  to  some  well  manured  ground.  Cultivate 
well  all  the  cabbages  that  have  been  planted  out,  and  to  improve  their  growth 
give  them  a  good  watering  with  liquid  manure.  Make  a  sort  of  basin  round 
each  plant  by  drawing  away  the  soil  to  the  depth  of  an  inch  or  two.  When 
the  liquid  manure  has  soaked  into  the  ground,  cover  with  the  soil  that  had 
been  drawn  away.  If  the  weather  is  very  dry  it  will  be  advisable  to  spread 
a  heavy  mulch  between  the  rows  of  cabbages  or  any  other  vegetables  as 
advised  for  French  beans. 

Carrot, — Some  seed  may  be  sown  in  drills,  and  when  the  plants  come  up 
and  have  attained  a  fair  size,  thin  out  considerably.  The  ground  should  be 
well  prepared  by  deep  cultivation,  and  had  better  not  be  manured  if  it  can 
be  avoided,  but  it  would  be  preferable  to  sow  on  land  that  had  been  heavily 
manured  for  some  previous  crop.  The  drills  should  be  about  12  to  18  inches 
apart. 

CauUfloioer. — A  little  seed  may  be  sown,  either  in  a  box  or  seed-bed,  to  be 
protected  from  the  hot  sun.  Mulch  the  surface  with  some  finely  broken  up 
dry  cow-dung,  and  do  not  allow  the  soil  to  become  dry. 

Celery. — Sow  a  very  little  seed,  if  it  is  thought  to  be  required,  in  a  seed- 
pan  or  box,  and  if  there  are  any  plants  available  plant  them  out  in  richly 
prepared  ground,  either  in  prepared  trenches  or  on  the  flat.  A  small  bed  of 
celery  grown  merely  for  flavouring  soups,  stews,  <fec.,  will  be  found  of  con- 
siderable value.  In  this  case  there  will  be  no  necessity  to  blanch  the  stalks. 
To  grow  celery  well  it  requires  plenty  of  well  decayed  farmyard  manure  and 
good  supply  of  water. 

Cucumber. — Sow  seed  in  ground  that  has  been  well  prepared  by  deep 
digging  and  rather  heavy  manuring.  Draining  should  also  be  attended  to. 
Any  plants  that  are  up  and  making  headway  should  be  pinched  back  as  they 
extend  their  spreading  shoots,  in  order  to  keep  them  bushy  and  compact. 
Plants  which  are  not  growing  well  should  have  some  liquid  manure  from  time 
to  time,  but  this  should  be  made  very  weak. 

Cress  and  Mustard. — ^These  two  salad  plants  are  usually  grown  together, 
and  they  are  about  as  easy  to  grow  as  any  plants  can  be.  During  the  hot 
weather  frequent  applications  of  liquid  manure  will  improve  them  and  make 
tbem  tender  and  crisp. 

Egg  Plant. — Plants  from  seed  sown  some  little  time  back  should  be  ready 
to  plant  out  in  the  garden,  3  feet  or  more  apart  every  way.  It  is  hardly 
worth  growing  to  any  great  extent  until  it  is  ascertained  that  this  vegetable 
is  liked  by  the  family.     Seed  may  be  sown,  if  plants  have  not  been  raised. 

LeeJc. — Sow  a  little  seed  in  the  seed-bed,  for  succession.  It  is  always  well 
to  have  a  few  young  plants  ready  to  put  out  when  required.  Any  small 
plants  that  may  not  be  required  for  the  garden  will  come  in  useful  for  the 
kitchen,  no  matter  how  small  they  may  be.  The  leek  is  a  greedy  plant,  and 
needs  plenty  of  manure,  and  is  greatly  improved  by  frequent  applications  of 
liquid  manure  and  plentjr  of  water.  Plant  out  a  few  strong  young  leeks 
deep  in  the  soil.  Fair-sized  plants  that  are  growing  well  may  be  earthed  up 
to  make  the  stalks  white  and  tender.  This  vegetable  can  be  strongly  recom- 
mended as  being  moat  wholeeome. 
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Lettuce. — Plant  out  a  few  strong  young  lettuces  from  tbe  seed-bed,  but 
make  tbe  ground  ricb  with  well  rotted  manure  before  planting.  They  should 
be  grown  quickly  at  this  time  of  year,  or  they  will  probably  soon  run  to  seed. 

Melons, — Sow  a  few  seeds  in  well-prepared  ground,  in  the  same  manner 
recommended  for  cucumbers.  The  pie,  or  preserving  melon,  should  not  be 
forgotten,  as  it  is  very  productive  and  useful  for  preserve. 

Okra  or  Outnho. — Plant  out  a  few  seedlings  if  any  are  available,  but  if  not 
sow  some  seed.  This  vegetable  is  useful  for  soups  and  stews.  Its  ^oung 
seed  pods  contain  a  considerable  quantity  of  glutinous  matter  which  is  said 
to  be  wholesome  and  nourishing.  The  flowers  are  pretty  and  the  plant  may 
be  grown  for  ornamental  as  well  as  useful  purposes. 

Onion. — Sow  a  little  seed  and  keep  the  onion  beds  free  from  weeds. 
Scatter  amongst  any  onions  which  you  may  have  growing  a  mixture  of  soot 
and  salt,  half  and  half.  This  is  a  useful  stimulant,  and  it  will,  in  a  great 
measure,  prevent  the  attacks  of  worms  and  insects. 

Peas. — A  few  rows  should  be  sown,  in  cool  and  moist  climates  especially. 

Fepj)erSy  Chilli  or  Capsicum. — Plant  out  a  few  seedlings  and  if  required 
seed  may  be  sown.  A  very  few  plants  will  serve  for  the  purposes  of  a 
family. 

Potatoes. — A  few  rows  may  be  planted.  Plant  only  whole  potatoes  of  a 
medium  size.     Use  plenty  of  rotten  horse  or  cow  dung. 

Pumpkins. — Sow  some  seed  in  well-manured  or  rich  ground.  Plants  that 
are  progressing  should  be  kept  pinched  back  to  prevent  them  rambling  too 
mucn. 

Radish. — Sow  a  little  seed  from  time  to  time  and  use  the  plants  as  quickly 
as  they  are  ready.  Old  radishes  are  almost  useless  and  indigestible,  and 
should  be  thrown  to  the  pigs. 

Mhuharb. — Sow  a  little  seed  in  order  to  raise  plants  to  put  out  next  winter 
or  early  spring.  This  is  a  useful  plant  to  grow,  and  no  garden  should  be 
without  it. 

Spinach. — Sow  a  little  seed,  but  very  little. 

Tomato. — Sow  seed  in  such  quantity  as  may  be  required,  and  plant  out 
from  the  seed-bed  if  any  plants  are  available.  Keep  large  plants  tied  up  to 
some  support  if  possible,  and  the  fruit  will  then  ripen  better  and  be  less 
liable  to  rot. 

Turnips. — Sow  a  little  seed  in  rows. 

Vegetable  Marrow  and  Squash. — Sow  a  little  seed  in  the  same  way  as 
recommended  for  cucumber. 
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DuHiNG  the  first  part  of  the  month  the  fruit-growers  of  the  coastal  districts 
will  do  well  to  pay  a  little  attention  to  an  operation  which,  as  rule,  they 
entirely  neglect,  viz.,  to  thin  their  fruit.  Apricots  and  peaches  especially 
are  prone  to  over-bear,  the  trees  being  often  completely  covered  with  firuit 
which  they  are  quite  unable  to  bring  to  anything  like  perfection.  Trees  that 
are  allowed  to  over-bear  only  produce  inferior  fruit,  which  is  hard  to  sell ; 
whereas,  trees  that  have  been  properly  thinned  out  produce  fruit  of  a  large 
size  and  best  quality,  which  will  always  sell,  no  matter  how  dull  the  market, 
as  a  really  choice  article  will  always  find  buyers,  and  in  no  market  that  I 
know  of  is  this  so  readily  seen  as  in  Sydney.  The  question  of  thinning  fruit 
is  a  very  important  one,  and  it  is  one  that  every  fruit-grower  in  the  Colony 
who  wishes  to  make  fruit-growing  pay  will  have  to  study  and  practice  sooner 
or  later,  as  the  neglect  of  thinning  is  causing  our  markets  to  be  flooded  with 
a  very  large  quantity  of  very  small  and  inferior  apricots  and  peaches,  which 
are  practically  unsaleable,  as  the  rubbish — I  cannot  call  it  fruit — is  fit  for 
nothing.  The  question  of  whether  it  will  pay  to  thin  fruit  has  been  con- 
clusively proved  over  and  over  again  in  California,  and  there  the  wages  are 
by  no  means  low,  being  about  30s.  a  week  and  board  for  white  men,  and  30s.  a 
week,  without  board,  for  Chinese.  The  general  experience  of  thinning  in 
Calif omia  has  been  that  trees  thinned  produce  regular  crops  year  after  year  ; 
not  a  very  heavy  crop  one  year,  which  cripples  the  tree,  and  takes  the  next 
season  resting  to  make  up  for  it  ;  also,  that  trees  bearing  regular  crops  of 
large  fruit  require  less  manuring  than  trees  that  produce  large  numbers  of 
pits  and  comparatively  little  flesh.  It  is  the  pits  or  stones,  each  of  which 
in  its  kernel  contains  the  germ  of  a  tree,  that  take  it  out  of  the  soil.  The 
kernel  contains  a  high  percentage  of  nitrogen  and  phosphoric  acid,  the  two 
most  expensive  plant  foods  which  we  have  to  supply  in  the  form  of  manure, 
but  the  flesh  of  the  fruit  consists  mainly  of  carbo-hydrates,  which  are  obtained 
from  the  atmosphere  and  water.  The  main  reason,  however,  that  Calif omian 
fruit-growers  thin  their  fruit  is  that  there  it  does  not  pay  to  grow  rubbish, 
which  is  of  no  value,  and  for  which  it  is  exceedingly  difficult  to  fiind  a  market ; 
whereas,  large,  even,  good  quality  fruit  is  readily  disposed  of,  no  matter 
whether  it  is  dried,  canned,  or  consumed  green. 

In  order  to  see  that  a  judicious  thinning  will  pay,  choose  a  dozen  trees  of 
the  same  variety,  of  about  the  same  size,  and  having  about  the  same  quantity 
of  fruit  on  each.  Leave  six  trees  as  they  are,  and  thin  the  other  six,  so  that 
every  fruit  that  is  left  will  have  room  to  develop  to  its  full  size.  Keep  a  full 
account  of  the  cost  of  gathering  and  marketing  the  fruit  from  each  lot  of 
trees,  and  compare  the  net  returns.  I  think  many  of  our  growers  will  be 
rather  astonished  at  the  result. 

Apricots  and  peaches  should  be  thinned  just  as  soon  as  the  second  drop 
has  taken  plaee,  or  just  as  the  stone  begins  to  harden,  as  when  thinned  then 
there  is  no  fear  of  any  further  drop,  and  the  fruit  taken  ofE  has  not 
developed  sufficiently  to  injure  the  tree.  When  thinning,  one  should  have 
an  idea  of  how  much  fruit  the  tree  is  able  to  bear  without  injury,  and  then 
thin  accordingly. 
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With  peaches,  the  fruit  should  be  thinned  to  a  distance  of  4  to  5  inches 
apart,  and  where  two  fruits  are  growing  together,  either  take  off  both  or  leave 
both,  do  not  take  off  one  and  leave  one. 

With  apricots,  get  the  bulk  of  your  fruit  on  the  spurs  along  the  main 
branches,  and  not  right  out  on  the  ends  of  the  branches,  and  thin  out 
thoroughly  so  as  to  allow  every  fruit  plenty  of  room.  Large  plums,  such  as 
Coe's  Golden  Drop,  White  Magnum  feonum,  and  Pond's  Seedling  will  also 
pay  well  to  thin,  as  also  will  pears  and  apples  where  too  crowded.  Where 
Codlin  Moth,  however,  is  very  numerous,  they  will  generally  do  all  the 
thinning  that  is  necessary,  and  often  more  than  the  orchardist  cares  about. 
Towards  the  end  of  the  month  the  first  crop  of  Codlin  Moths  will  be  reaching 
maturity,  and  this  is  easily  detected  by  examining  the  affected  fruit.  Aa 
soon  as  the  larva)  attain  a  fair  size  the  bands  should  be  placed  round  the 
trunks  of  the  trees  which  should  have  been  previously  well  scraped  to 
destroy  all  larvae  wintering  under  loose  bark  or  in  crevices  of  the  tree,  and 
all  rubbish  such  as  old  boards,  stakes,  or  other  pieces  of  timber  that  are  likely 
to  form  a  shelter  for  the  insects  should  bo  removed  from  the  orchard.  During 
the  month  keep  the  orchard  well  cultivated,  especially  if  the  weather  is  at 
all  dry — stir  the  ground  don't  turn  it,  and  it  will  thus  retain  the  moisture 
necessary  for  the  proper  growth  of  the  tree  and  fruit.  Keep  down  all  weeds 
in  the  orchard  as  they  only  form  a  refuge  for  many  injurious  insects,  and  if 
the  weather  is  at  all  dry  every  weed  is  robbing  the  tree  of  the  moisture  that 
it  cannot  do  without.  When  there  is  irrigation  available  the  orchard  may 
be  watered  once  during  the  month  if  required,  but  do  not  use  too  much 
water.  Use  no  more  water  than  is  absolutely  necessary,  but  give  the  land 
all  the  cultivation  (stirring)  possible  to  retain  moisture.  Examine  orange 
and  lemon  trees  carefully  for  any  trace  of  the  Rust  Mite  or  Maori,  and  spray 
the  trees  with  sulphur  and  soft  soap  at  once  if  any  are  discovered.  If  Bed 
Scale,  Black  Scale,  or  Broad  Scale  is  troublesome,  spray  with  kerosene 
emulsion  to  which  as  thick  a  solution  of  starch  as  will  pass  through  the 
nozzle  should  be  added.  This  will  form  a  glaze'  or  skin  which  will  crack  and 
peel  off  when  dry,  taking  the  scales  along  with  it. 

Attend  to  the  work  in  the  nursery,  see  that  the  trees  are  kept  free  from 
weeds,  and  that  the  ground  is  well  stirred.  Keep  down  all  suckers — cut  any 
ties  that  may  not  previously  have  been  cut,  and  stake  up  any  buds  or  grafts 
that  may  be  growing  crooked.  During  the  month  chernes  will  come  in  from 
the  earlier  districts,  see  that  they  are  well  and  lightly  packed,  and  the  top  well 
faced,  as  a  little  extra  trouble  in  packing  often  makes  a  difference  of  over  a 
penny  a  pound  in  the  price  of  the  fruit.  As  these  notes  have  now  been 
written  for  each  month  of  the  year,  I  think  I  cannot  do  better  than  conclude 
with  the  following  advice  which  is  especially  applicable  at  the  commence- 
ment of  the  fruit  season,  and  that  is  to  send  nothing  but  good  fruit  to 
market,  and  to  so  grade  it,  pack  it,  and  market  it,  that  it  will  show  off  to  the 
best  advantage  when  instead  of  being  a  drug  on  the  market,  it  will  be  readily 
sold,  and  instead  of  landing  the  grower  in  loss  will  bring  him  in  a  good  profit. 

Eruit-growing  to  be  a  success  now,  must  be  conducted  on  far  difterent 
lines  from  what  it  has  been  in  the  past ;  the  old  easy-^oing  lines  for  fruit- 

f  rowers  are  gone,  and  the  man  who  wants  to  make  fruit-growing  pay  must 
eep  up  with  the  times,  and  use  his  brains  as  well  as  his  hands. 
He  must  keep  his  trees  well  pruned  and  judiciously  manured — ^his  orchard 
free  from  all  kinds  of  diseases,  and  in  the  highest  state  of  cultivation ;  and 
he  must  grow  nothing  but  first-class  fruit,  which  no  matter  whether  it  is  used 
fresh,  or  is  canned,  dried,  made  into  jams  or  jellies,  or  exported  will  be  a 
credit  to  our  Colony. 
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Selection  of  Seed  Wheats. 

Last  month  the  Department  took  occasion  to  notify  through  the  press  of 
the  Colony  the  distribution  in  pamphlet  form  of  Dr.  Cobb's  article  on  this 
subject,  which  appeared  in  our  April  issue.  This  was  done  with  a  view  to 
insuring  the  starting  of  experiments  at  the'proper  time.  In  the  event  of 
any  farmer  in  a  late  district  desiring  to  assist  in  the  work  a  copy  of  this 
pamphlet  will  be  forwarded  on  application  to  the  Department. 

Colonial  Timbers  for  Wine  Casks. 

The  following  letter  has  been  received  from  Mr.  E.  Wyndham,  of  Bukkulla 
Vineyard,  Inverell : — "  In  an  article  published  in  the  Agricultural  Gazette 
of  June,  1894,  headed  *  Colonial  Timbers  for  Wine  Casks,'  Mr.  J.  H.  Maiden 
mentions  that  he  has  heard  colonial  beech  spoken  of  in  the  highest  terms,  as 
an  excellent  timber  for  wine  casks,  and  asks  *  is  there  any  draw-back  to  its 
use.'  I  would  answer,  certainly  not,  for  casks  made  from  colonial  beech 
obtained  from  the  Richmond  River — which  I  presume  is  the  Oinelina 
Xeichhardtii  alluded  to  by  Mr.  Maiden — have  been  in  use  here  for  more 
than  twenty  years,  in  fact,  it  is  the  principal  timber  used  by  us  for  storing 
wine,  and  has  never  been  found  to  impart  any  deleterious  flavour,  or  to 
injure  wine  in  any  way.  As  to  its  lasting  properties,  it  is  probably  inferior  to 
Baltic  oak,  being  a  remarkably  soft  wood,  which  quality  unfits  it  for 
hogsheads  and  quartercasks  in  which  wine  is  to  be  sent  to  market.  Its 
softness,  however,  does  not  render  it  porous,  and  I  have  not  found  that  it 
permits  a  greater  evaporation  than  oak.  It  has  the  great  advantage  of  being 
comparatively  inexpensive,  the  price  being  about  IGs.  per  100  feet  at  the 
saw-mills  on  the  Richmond  River.  I  can  confidently  recommend  it  as  a 
most  suitable  timber  for  large  casks  that  are  to  remain  in  the  cellar  and  not 
be  exposed  to  much  rough  handling.  I  am  about  to  experiment  with  a 
timber  well  known  all  over  New  England  as  the  *  River  Oak,'  and  will 
acquaint  you  with  the  result  if  successful." 

A  Grass  New  for  New  South  Wales. 

Mb.  G.  L.  Abcheb,  of  Coolootai,  Inverell,  has  sent  to  the  Department  a 
small  collection  of  grasses,  and  one  of  them  proves  to  be  an  addition  to  the 
recorded  plants  of  the  Colony.  Its  botanical  name  is  Isehamum  laxum^ 
R.  Br.  (Synonym,  Andropogon  nervosta,  Rottb.)  It  differs  from  the  normal 
form  mainly  in  the  shortness  of  its  spikes.  It  is  probably  not  plentiful, 
but  particulars  in  regard  to  this  point  are  not  available  at  present.  The  grass 
is  nutritious  particularly  when  young,  but  when  old  it  tends  to  become  wiry. 
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Hitherto  this  grass  (normal  form)  has  only  heen  recorded  from  Queens- 
land and  northern  Australia ;  it  is  also  a  native  of  tropical  Asia  and  Africa. 
Its  recorded  Queensland  localities  are  Peak  Downs  and  the  Bockhampton 
district ;  it  is  also  found  in  North  Australia,  e,g,^  about  Port  Darwin.  As 
regards  India,  Mr.  Duthie  says  that  the  grass  is  found  in  the  hilly  parts  of 
Eajputana,  Bunkelkhund,  and  the  Central  Proyinces.  He  quotes  Mr.  Lowrie 
for  the  statement  that  it  is  one  of  the  best  fodder  grasses  in  the  Ajmere 
district. 

There  is  no  doubt  that  it  is  an  addition  to  the  decidedly  useful  indigenous 
plants  of  New  South  Wales. 


A  Plant  supposed  to  cause  Red-water  in  Cattle. 

Me.  T.  E.  Camboume,  of  the  Eose  Yalley  Public  School,  Gerringong,  sends 
Breynia  oblongifolia^  Muell.  Arg.,  to  the  Department  with  the  report  that  in 
the  district  it  is  believed  to  cause  Bed-water  in  cattle.  This  plant  is  a 
straggling  tall  shrub  usually  6  or  6  feet  high,  whose  leaves  turn  black  in 
drying.  It  belongs  to  the  natural  order  Euphorhiacew,  many  of  the  plants 
comprised  in  which  are  either  acrid  or  poisonous ;  nevertheless  we  require 
some  further  evidence  before  we  may  definitely  say  that  it  is  a  cause  of  Bed- 
water  in  cattle. 

The  Chocho. 

Excellent  reports  are  to  hand  as  to  the  success  of  this  pleasant  addition 
to  our  vegetable  luxuries  in  the  Clarence  District.  Mr.  F.  Gr.  Bedford 
was  most  successful  last  season  with  a  specimen  obtained  from  the  Depart- 
ment and  in  addition  to  an  exhibit  of  chochos  grown  by  him  being 
recommended  for  a  prize  at  the  last  Wingham  Show  he  has  been  public 
spirited  enough  to  present  a  large  number  to  his  neighbours  so  that  the 
coming  season  should  see  a  substantial  growth  of  the  vegetable.  It  should 
not  be  forgotten  that  the  roots  of  this  plant  will  shoot  out  and  bear  a  crop  in 
the  second  year  and  that  after  this  a  large  tuber  will  be  found  underground 
which,  in  addition  to  being  edible  in  the  same  manner  as  a  yam,  is  most  nut- 
ritious food  for  hogs.  The  chocho  will  be  found  a  most  satisfactory  crop 
for  pig  farmers  and  can  be  utilised  on  all  bands  to  cover  unsightly  fences 
and  buildings.  Although  it  gives  the  best  results  in  the  humid  atmosphere 
of  our  coastal  districts  it  will  prove  a  good  crop  under  irrigation  in  the  easily 
worked  loams  of  the  warm  western  districts,  and  will  bear  fruit  nearly  all  the 
year  round  away  from  the  influence  of  frost«. 
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Review. 


Odorographia. 

A  Natural  History  of  Raw  Materials  and  Drugs  used  in  the  Perfume  ImUistrv, 
intended  to  serve  growers,  manufacturers,  and  consumers ;  by  J.  Ch. 
Sawer,  P.L.S.    2  volumep,  Qupney  and  Jackson,  1892-1894. 

The  author's  preface  states  :  "  An  endeavour  has  hero  been  made  to  collect 
together  into  one  manual  the  information  which  has  hitherto  only  been 
obtainable  by  reference  to  an  immense  number  of  works  and  journals  in  all 
languages.  Information  has  been  obtained  first  hand  from  growers  and 
manufacturers  at  Nice,  and  Grasse  in  India,  and  other  places.  Methods  of 
extraction  and  abstracts  of  patent  specifications  are  given.  The  physical 
and  chemical  properties  of  pure  products  are  described,  enabling  tlie  operator 
to  detect  adulterations  which  frequently  occur." 

In  an  introduction  the  Author  gives  an  interesting  resume  of  our  know- 
ledge of  the  sense  of  smell  in  the  lower  animals  and  man,  aptly  described  in 
a  late  paper  in  one  of  the  magazines  as  a  "  neglected  sense."  The  bulk  of  the 
work  is  oe voted  to  a  critical  account  of  all  the  important  perfume  and  some 
drug  producing  plants.  The  ran2:e  of  subjects  is  consequently  lar<?e.  Space 
will  not  permit  of  any  detailed  list  of  the  plants  dealt  with  :  two  illustrations 
must  suffice.  The  genus  Eucalyptus  occupies  considerable  attention ;  and 
although  the  matter  suffers,  as  is  naturally  the  case,  from  the  want  of  a 
better  knowledge  of  the  group  on  the  part  of  the  writer  than  can  be  obtained 
from  books,  valuable  information  is  gathered  together,  perhaps  the  most 
important  points  being  that  oil  is  obtained  from  numerous  species,  and  that 
the  leaves  of  the  different  species  are  no  longer  kept  separate  during  distilla- 
tion, the  products  in  consequence  varying  indefinitely.  This  latter  point  is  an 
important  one,  as  in  order  to  secure  the  most  favourable  result,  uniformity 
is  most  necessary. 

It  is  understood  that  Australia  only  does  a  small  part  of  the  trade  in 
eucalyptus  oil,  California  contributing  largely  from  trees,  be  it  noted,  native 
to  this  country  and  alien  to  the  United  States.  It  is  regrettable  to  notice 
that  the  eucalyptus  oil  trade  is  in  a  critical  state  owing  to  over  pro- 
duction. 

Indications  seem  to  point  to  a  more  extensive  use  of  this  oil  for  disin- 
fecting purposes.  It  has  been  lately  pointed  out  as  extremely  valuable  in  this 
way.  Extended  experiments  might  be  carried  out  in  our  newly,  completed 
hospital  in  order  to  test  thoroughly  its  value  in  this  direction. 

Under  the  name  "  Souchet"  the  tubers  of  "  nut  grass"  (Ouperus  rotundusy 
a  bad  weed  of  cultivation  which  it  is  impossible  to  eradicate),  are  mentioned 
as  being  used  in  India,  when  dried  and  powdered,  for  perfume  purposes,  on 
account  o£  their  being  scented.  An  essential  scented  oil  is  at  times  extracted 
from  them.     The  fact  may  be  recalled  that  another  species  of  Cyperus   is 
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found  to  yield  useful  eatable  tubers;  moreover,  still  another  species  yields  a 
valuable  oil.  Many  plants,  out  of  place,  as  it  were,  called  by  us  "  weeds" 
are  capable  under  certain  circumstances  of  yielding  valuable  returns. 

Many  aromatic  products  could  be  grown  to  great  advantage  in  New  Soutb 
Wales.'  The  greater  the  variety  of  plwits  cultivated  the  better  can  "rotation  of 
crops"  be  carried  out.  A  market  could  doubtless  be  found  for  moderate 
quantities  of  for  instance,  ginger,  caraway,  thyme,  mint,  anise,  rosemary, 
orris,  frangipani,  patchouli,  aloes,  and  many  others,  in  addition  to  those 
more  generally  used  for  scent  purposes,  either  in  the  plant  or  raw  product, 
or  in  the  shape  of  scented  fats,  sweet  waters,  or  essential  oil ;  for  it  would 
appear  that  tne  industry  is  decidedly  a  profitable  one. 

Tyndall  says  somewhere,  "  that  the  use  of  pleasing  perfumes  is  a  distinct 
benefit  to  health,  being  refreshing  and  antiseptic,"  whilst  they  are  protective 
at  times — as,  for  instance,  a  few  drops  of  peppermint  or  anise  wiU  prevent 
paste  from  becoming  mouldy. 

The  volumes  contain  copious  references,  together  with  a  list  of  the  chief 
works  consulted,  supplied  with  an  index  and  illustrations,  they  can  be  con- 
fidently recommended  to  those  interested  in  the  subject.  To  such,  however, 
as  have  embarked  in  the  industry  they  are  indispensable,  containing  as  they 
do  a  fund  of  valuable  information  never  before  collected  into  any  one  work. 

C.T.  M. 
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AGRICULTURAL  SOCIETIES  SHOWS,  1894. 


Society. 

Dapto  A.  and  H.  Society , 

Albion  Park  A.  and  H.  Asfiociation 

Kiama  A.  and  H.  Association 

Holt-Satherland  H.  and  I.  Society 

Woliongong  A.  and  H.  Association        

Berry  A.  and  H.  Society 

Gosford  A.  H.  and  T.  Aissociation , 

Luddenham  A.  and  H.  Association  

Manning  River  (Taree)  A.  and  H.  Association  . 

Lithcow  A.  and  H.  Society  , 

Shoalhaven  (Nowra)  A.  and  H.  Associatioir 

Ulladulla  (Milton)  A.  Association 

Marulan  P.  and  H.  Society  

Kanearoo  Valley  A.  and  H.  Society 

Candelo  A.  and  H.  Association 

Tnmut  A.  and  P.  Association        , 

TenterfieJd  P.,  A.,  M.,  and  H.  Society  ... 

Port  Macquarie  A.  and  H.  Society  

lismore  A.  and  H.  Society 

Yass  P.  and  A.  Association  

Berrima  District  (Moss  Vale)  A.,  H.,  and  I. 

Society     

Kepean  District  (Penrith)  A.,  H.,  and  L  Society 

Robertson  Aericultural  Society     

Uralla  P.  and  A.  Association        

BegaA.  and  P.  Association         

Inverell  P.  and  A.  Association      

Picton  Aericultaral  Society  

Crookwefl  A.  and  P.  Association 

Cobargo  A.  and  P.  Society 

Tumbemmba  P.  and  A.  society 

Glen  Innes  P.,  A.,  and  M.  Association 

Goulbum  Agricultural  Society      

Gulgpng  Agricultural  Association 

Armidide  (Combined  Show),  A.  and  P.  Association 

Taralga  A.  and  P.  Association      

Royal  Agricultural  Society  (Sydney)       

Braidwood  P.  and  A.  Association 

Castle  Hill  A.  and  H.  Association 

Oranee  A.  and  P.  Association       

Walcha  P.  and  A.  Association      

Lower  Clarence  (Maclean)  Agricultural  Society... 

Camden  A.,  H.,  and  I.  Society     

Gundagai  P.  and  A.  Society  

Blayney  P.  and  A.  Association     

Gundaroo  P.,  A.,  and  H.  Association     

Namoi  (Narrabri)  P.,  A.,  and  H.  Association    ... 

Bathurat  A.,  H.,  and  P.  Association       

Clarenee  (Grafton)  P.  and  A.  Society      

Wellington  P.  and  A.  Association  

Hnnter    River    (West    Maitland)    A.    and    H. 

Association        

Dubbo  P.,  A.,  and  H.  Association 

Warialda  P.  and  A.  Association 

Mud^e  Agricul  tnral  Society         

Williams  River  (Dungog)  A.  and  H.  Society     ... 

Coonamble  P.  and  A.  Association 

Macleay  (Kempsey)  A.  and  H.  Association 

Gwydir  (Moree)  P.  and  A.  Association 

Hawkesbnry  District  (Richmond)  A.  Association 


Secretary. 
.  A.  B.  Chippindale 
.  T.  Armstrong     ... 
.  J.  Somerville 
.  W.  Douglas 
.  J.  A.  Beatson 
.  A.  J.  Colley 
,  H.  S.  Bevrendge... 
.  K.  Campbell 
.  W.  Plummer 

.  M.  Asher 

.  R.  Leeming 
.  C.  A.  Cork 
.  H.  Morrice 

.  H.  Joyce 

.  C.  H.  Brooks  ... 
.  W.  H.  Bridle  ... 
.  J.  Harker 

.  J.  Y.  Butler  ... 
.  C.  S.  Connor 

B.  A.  NichoUs    ... 

J.  Yeo      

R.  Benaud 

R.  J.  Ferguson  ... 

J.  D.  Leece 

A.  J.  Wilson       ... 

J.  M*Ilveen 

G.  Bradbury 

H.  J.  Peard 

J.  Graham 

W.  Willana 

J.  Denshire 

J.  J.  Roberts 

C.  E.  Hilton 
W.  H.  AUingham 
J.  J.  Walsh 

F.  Webster 

G.  F.  Taylor 

F.  H.  G.  Rogers... 
J.  S.  Thomas      ... 
H.  Chapman 
J.  S.  Dunnet 
W.  R.  Cowper    ... 
\y.  E.  Kyle 

G.  H.  WooUy     ... 

J.Affleck. 

J.  Riddle 

W.  G.  Thompson.. 

T.Page 

R.  Porter 

W.  C.  Quinton  ... 

G.  H.  Taylor  ... 

W.  B.  Giddes  ... 
J.  M.  Cox 

F.  KSait .. 
H.  R.  Gray 
J.  G.  Cohen 
C.  S.  Guest 


Date. 
Jan.  9,  10. 

,,  17.18. 

»  25.26. 

„  26. 

„  31|andFeb.l. 
Feb.  6,  7,  8. 

„  9,10. 

,.  13,14. 

„  14.15. 

„  15,16. 

„  15,16. 

»  20,21. 

»  23. 

„  25,26. 

„  27,28. 

„  27,28. 

„  27,    28,    and 
Mar.  1 

„  28andMar.  1. 

„  28   and  Mar. 

1,2. 
Mar.  1,  2. 

»  1,  2,  3. 

..  1,  2,  3. 

»  6,7. 

,,  6,7. 

„  7. 8. 

9,  8, 9. 

„  8, 9. 

„  8, 9. 

„  13,  14. 

M  13,  14. 

„  14,  15. 

„  15,  16. 

„  16.  17. 

„  20,  21,  22. 

,,  21, 22. 

„  21  to  27. 

„  22, 23. 

„  26,  27. 

„  28, 29. 

„  4, 6. 

„  4, 5. 

»  4.  6. 

„  5, 6. 

„  5, 6. 

,.  6. 

„  11,  12. 
April  11,  12,  13. 

„  18,  19. 

„  18,  19. 

„  18,  19,  20. 

„  24,  25,  26. 

„  25,  26. 

„  26, 27. 
May  2,  3. 

„  2, 3. 

„  9,  10,  11. 

„  9,  10. 

„  10,  11,  12. 
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Society. 

Walgett  P.,  A.,  and  H.  Society 

Upper    Hunter    (Mnswellbrook)    A.    and    H. 

Association        

Upper  Manmns  (Wingham)  A.  and  H.  Society... 
Central  Australia  (Bourke)  P.  Association 

Cumnock  P.  and  A.  Association 

Brewarriiia  P.  and  A.  Association 

Warren  P.  Association        

Cobar  P.  and  A.  Association         

Nyngan  P.  and  A.  Association      

Urana  P.  and  A.  Society    ... 

Deniliquin  P.  and  A.  Society        

Homsby,   Thomleigh,    Pennant  Hills,    9oo,,  H. 

Association        

Riverina  (Jerilderie)  P.  and  A.  Society 

Hay  P.  and  A.  Association 

Condobolin  A.  and  P.  Society       

Narandera  P.  and  A.  Association 

Forbes  P. » A.,  and  H.  Association 

Corowa  P.,  A.,  and  H.  Society     

Northern  (Singleton)  Agricultural  Association  ... 

Parkes  P.,  A.,  and  H.  Association  

Grenfell  P.  and  A.  Association     

Horticultural  Society  of  N.  S.  Wales      

Burrangong  (Young)  P.  and  A.  Association 

Moama  A.  and  P.  Association       ...        

Cowra  P.,  A.,  and  H.  Association 

Murrumbidgee  P.  and  A.  Association  (Wagga) ... 

Queanbeyan  P.  and  A.  Society      

Burrowa  P.,  A.,  and  H.  Association       

Albury  P.  and  A.  Association       

Burrowa  P.,  A.,  and  H.  Association        

Junee  P.  and  A.  Association         

Upper  Manning  (Wingham)  A.  and  H.  Society... 


Secretary. 
P.  W.  Kenny 

E.  C.  Brecht 

P.  Doust 

J.  P.  Martin 

W.  Newmarch    ... 

H.  L.  Cathie       ... 

F.  C.  Thorapeon... 
A.  Roxburgh 

E.  H.  Prince       ... 
H.  A.  HiU 
H.  J.  Wooldridge 

H.  Epthorp 
J.Fulton 

F.  W.  Blanche  ... 
W.  H.  (lamsey  ... 
J.  F.  Willans  ... 
W.  G.  Dowling  ... 
A.  A.  Piggin 
C.  Poppemiagen ... 
H.  S.  Harwood  ... 

G.  Cousins 
£.  S.  Sautelle     ... 
C.  Wright 
C.  L.  Blair 

S.  Wriffht 

H.  T.  Davidson  ... 
E.  C.  Harris 
J.  F.  Clifford  ... 
G.  E.  Maekay  ... 
J.  F.  CUfford  ... 
T.  C.  Humphrys... 
Spring  Show 


Date. 
May  15, 16, 

,,      16,  17. 

„     16, 17.  la 

»      23, 24. 

„      24 
June  5. 

»      7,  8. 

„      13, 14. 

.,      20,21. 
July  17,  la 

„      19, 2o. 

„  23,24. 

.,  24,25. 

n  26,27. 

„  31  and  Aug.  1. 
Aug.  1,  2. 

,.  9,  10. 

„  15. 

„  16,  16. 

„  15,  16. 

»  16,  17. 

,.  22,23. 

„  23, 24. 
Sept.  4,  5. 

If  5, 6. 

„  6, 0. 

„  11,  12. 

„  IS,  14. 

„  IS,  14. 

„  13,  14. 

»  19, 20. 
Nov.  2. 


SHOW  FIXTURES  FOR  1895. 


Dapto  A.  and  H.  Society    ...        ...         A.B.Chippindale  January  S,  9 

Moruya  A.  and  P.  Society J.Kay „      29,30 

Lismore  A.  aud  H.  Society ...  G. T.  Hindmarsh        ,,      30,31 

Wollongong  A.  and  H.  Association         J.  A.  Beatson  ...        „      30,31 

Berry  A.  and  H.  Society A.  J.  CoUey    ...  Feb.  5,  6,  7 

Alstonville  A.  and  H.  Society       H.  R.  Elvery  ...      „    7,8 

Bega  A.  and  P.  Society      A.J.Wilson...      „    12,13 

Ulladulla  (MUton)  A.  Association C.A.Cork       ...     „    19,20 

Uralkk  P.  and  A.  Association        J.  D.  Leece      ...      „    19,20 

Armidale  A.  and  P.  Association W.  H.  Allingham     „    26,27 

Tumut  A.  and  P.  Association        W.  A.  Bridle  ...      „    26,  27 

Robertson  A.  Society  R.  J.  Ferguson..      „    27,M»r.l 

Camden  A.  and  H.  Society W.  R.Cowper..      „    26,27,28 

Namoi  (Narrabri)  P.,  A.,  and  H.  Association J.  Riddle         ...  March  5,  6,7 

Tenterfield  P.  and  A.  Society        J.  Harker        ...       ,,      5,6,7 

Taralga  A.  and  P.  Association      J.J.Walsh     ...      „      6,7 

Berrima  District  (Moss  Vale)  A.  and  H.  Society  ...  J.  Yeo 8,  9, 10 

Walcha  P.  and  A.  Association      H.  Chapman    ...      „      13,14 

*Inverell  P.  and  A.  Association J.  M*Ilveen     ...      „      14,15 

Glen  Tunes  P.,  A.,  and  M.  Association J.  Denshire      ...      „      20,21 

Crookwell  A.  and  P.  Association H.  J.  Peard     ...      „      22,  S 

Cooma  P.  and  A.  Association        W.  Madgwiok...  April  3,  4 

Warialda  P.  and  A.  Association W.  B.  Geddes...      „    24,  25 

Mudgee  A.  Society J.  M.  Cox        ...      „    25,26 

Coonamble  P.  and  A.  Association F.  R.  Salt        ...May  8,  9 

*  District  National  Prises  to  be  offered. 
Secretaries  of  Societies  are  asked  to  forward  dates  of  forthcoming  ShoirB  ai  soon 
as  decided. 

[12  plate%] 
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Useful  Australian  Plaijts. 

By  J.  H.  MAIDEN, 
Consalting  Botanist. 


No.  14.  The  New  South  Wales  Blue  Gum. 

{Eucalyptus  salignay  Sm.) 

Other  Vernacular  Names, — The  various  trees  which  are  grouped  by 
botanists  under  the  name  of  Eucalyptus  saligna  bear,  in  different  districts, 
several  different  local  names.  Eucalyptus  saligna  is  the  common  blue  gum 
of  the  coast  districts  of  New  South  Wates.  The  name  "  Blue  Gum"  has  in 
Europe  got  to  be  almost  exclusively  associated  with  E,  glohulusy  the  Tas- 
manian  and  Victorian  Blue  Gum,  which  yields  a  whitish  timber.  The  New 
South  Wales  Blue  Gum  is  a  red  timber,  of  quite  different  texture.  "Flooded 
G-um"  is  another  name  for  E,  saligna ;  1  will  allude  to  this  later  on.  E, 
saligna  is  also  a  "  Grey  Gum,"  of  which  we  have  several  in  New  South 
Wales.  It  is  also  known  as  "Eedwood"  on  the  south  coast,  and,  to  a 
limited  extent,  owing  to  its  similarity  in  appearance  to  E,  longifolia,  it  shares 
its  name  of  "  Woollybutt." 

Uniformity  of  Nomenclature. — ^I  could  hardly  choose  a  better  species  of 
Eucalyptus  than  this  to  point  out  the  great  practical  difficulty  of  securing 
a  uniform  nomenclature  for  some  of  the  species.  Here  the  same  species  is 
consistently  called  in  different  parts  of  New  South  Wales  and  Queensland 
"Blue  Gum,"  "Flooded  Gum,"  "Grey  Gum,"  and  "Eedwood."  I  have 
said  that  all  these  belong  to  one  species.  How  then  can  a  man  say  "  Call  each 
species  by  one  common  name,  and  one  alone"  ?  Let  us  see  how  that  works 
out  in  practice : — 

JBlue  Oum, — This  name  has  already  been  appropriated  by  Eucalyptus 
globulus,  the  Tnsmanian  or  Victorian  Blue  Gum,  so  that,  beyond  the  Colonies, 
one  must  specify  the  Colony  to  be  free  from  ambiguity.  In  other  words, 
the  term  Blue  Gum  cannot  be  reserved  for  E.  saligna.  Suppose  we  ship 
home  some  paving  blocks,  labelled  "  Blue  Gum"  (as  we  in  New  South  Wales 
know  Blue  Gum).  They  are  bought,  we  will  say,  by  a  London  Vestry.  They 
order  some  more,  and  this  time  they  receive  "  Blue  Gum"  blocks  as  different 
as  can  be  in  colour  and  other  properties.  They  have  been  supplied  with 
E.  globulus  this  time.  The  surveyor  of  the  Vestry  says,  "  I  will  have  no 
more  of  your  Australian  Blue  Gum,  which  seems  to  me  a  very  variable 
article,  and  upsets  all  my  plans."  The  reply  is,  "Oh,  but  one  is  the 
Victorian  sort  and  the  other  is  the  New  South  Wales  sort."  Mr. 
Surveyor  answers,  "I  never  was  taught  anvthing  about  New  South 
Wales  and  Victoria  when  I  was  at  school,  but  1  do  know  something 
about  Australia,  and  when  I  ordered  Australian  Blue  Gum  blocks,  these 
people  send  me  a  red  timber  on  one  occasion  and  a  white  one  on  another. 
I  will  have  no  more  to  do  with  Australian  timbers  until  Australians  agree 
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about  the  names.*'  Is  this  a  fanciful  dialogue?  I  think  not,  or  rather 
I  am  sure  not,  both  from  what  I  have  read,  and  from  conyenations  I 
have  had  with  Englishmen  interested  in  Australian  timbers.  There  is  a 
great  deal  more  in  the  nomenclature  of  our  timbers  than  many  people 
imagine,  if  we  desire  to  develop  and  export  trade  in  them,  and  when  feder- 
ation is  an  accomplished  fact,  I  hope  the  Federal  Parliament  will  make  an 
enactment  renderiDg  it  compulsory  to  export  our  timbers  ^no  matter  from 
what  Australian  port) ,  under  unambiguous  names  (as  per  schedule).  I  hope 
my  readers  will  not  think  me  joking.  I  am  very  serious.  I  have  been  for 
some  time  past  preparing  suggestions  for  an  unambiguous  nomenclature  for 
our  hardwoods,  at  least  of  those  for  export  purposes. 

Flooded  Gum, — ^This  name  would  do  very  well  as  far  as  distinctiveness  is 
concerned,  but  in  Australia  the  term  has,  as  a  rule,  got  to  be  associated  with 
an  inferior  grade  of  timber,  and  I  am,  therefore,  afraid  that  it  would  never 
become  sufficiently  popular  to  supersede  the  term  Blue  G-um,  which  is  associ- 
ated with  timber  of  high  quality. 

Orel/  Qum, — This  opens  the  question  of  the  claims  of  the  other  candidates 
to  the  use  of  this  term,  and  I  do  not  think  E,  saligna  has  the  best  claim  to 
the  name. 

After  careful  consideration,  I  have  come  to  the  conclusion  that  we  had 
better  adopt  the  term  "  New  South  Wales  Blue  Gum  "  for  the  present  for 
E,  saliana,  pending  the  settlement  of  the  question  of  a  uniform  official 
nomenclature  for  hiuxiwoods  for  the  export  tra!de.  Knowing  the  pertinacity 
with  which  country  people  stick  to  their  local  names,  I  have  no  hope  t^twe 
shall  be  able  to  secure  much  reform  in  the  use  of  names  in  the  country 
district  themselves. 

Aboriginal  Names. — According  to  the  late  Sir  William  Macarthur,  the 
aborigines  of  the  Illawarra  used  to  call  the  Blue  Gum  "  Couranga,"  while 
those  of  Brisbane  Water  called  the  Flooded  Gum  "  Thurambai."  The 
Flooded  Gum  of  South  Queensland  is  the  *'Toolur"  of  the  aborigines, 
according  to  Mr.  W.  Pettigrew.  It  is  the  "  Mungane  "  of  those  of  the 
Richmond  Eiver,  New  South  Wales.  By  the  Clarence  Biver  blacks  it  used 
to  be  called  "  Umbagga,"  according  to  Mr.  Charles  Moore,  and  "  Warrim- 
barng  "  by  those  of  the  Hastings  Biver  according  to  Mr.  Forester  Brown. 
Mr.  Forester  Allan  gives  its  abori^nal  name  as  "  Mudione"  in  the  Illawarra. 

Botanical  name. — Eucalyptus  (explained  formerly).  Saligna^  Latin, 
signifying  pertaining  to  a  willow,  in  allusion  to  the  leaves  and  habits  of  the 
tree,  but  the  name  is  not  a  happy  one,  as  the  foliage  is  very  seldom  willow- 
like. 

Fruit, — The  shape  of  the  fruit  of  the  Blue  Gum  will,  it  is  hoped,  be  dear 
from  the  drawing.  As  a  guide,  it  may  be  remarked  that,  as  a  very  general 
rule,  there  is  a  narrow  space  between  the  valves  and  the  rim  of  the  fruit 
wide  enough  for  one  to  insert  the  thickness  of  the  finger-nail  or  a  pen-knife 
blade.  If  this  little  point  be  grasped  it  will  be  found  to  be  useful.  The 
fruit  with  which  that  of  the  Blue  Gum  is  most  likely  to  be  confused  is  the 
Bangallay  or  Bastard  Mahogany  {Eucah/ptus  hotryoides)^  and  I  would 
suggest  that  persons  interested  gather  the  fruits  of  the  two  treea  and  com- 
pare them  for  themselves. 

Leaves. — I  am  not  aware  that  the  oil  of  these  leaves  has  ever  been  des- 
cribed. The  leaves  apparently  do  not  contain  it  in  any  quantity,  judging  by 
hand  crushing,  but  it  would  be  very  interesting  to  have  a  sample  of  the  oil 
to  investigate  its  properties,  work  that  I  should  be  willing  to  imdertake  and 
publish  the  results  in  the  Gazette^  if  any  reader  could  supply  such  a  sample. 
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JExudatton. — ^I  haye  very  rarely  seen  kino  of  this  species,  and  it  would 
appear  to  be  very  scarce ;  in  fact,  settlers  will  tell  you  it  yields  none.  I 
have  only  collected  it  in  smaU  quantities,  and  an  old  bushman  "  never  knew 
it  had  any  gum,"  although  he  often  cut  it  up  for  felloes.  As  seen  by  me,  it 
is  of  a  dullish  colour,  of  all  tints  of  garnet.  It  is  of  a  horny  texture  for 
the  most  part ;  it  readily  dissolves  in  cold  water,  f ormins^  a  quite  clear  liquid 
of  a  dark  orange-brown  colour,  with  a  small  amount  of  residue  of  a  \  an- 
dyke  brown  colour.  Alcohol  dissolves  a  portion  of  it,  producing  a  tincture 
of  an  orange-brown  colour.  Analysis  of  a  specimen  procured  near  Sydney 
showed  it  to  contain  35'58  per  cent,  of  kino  tannin,  46  per  cent,  of  insoluble 
phlobaphenes,  and  31*3  per  cent,  of  gum.  It  is  one  of  comparatively  few 
Eucalyptus  kinos  which  contain  gum,  and  I  have  placed  it  m  one  of  the 
three  great  groups  into  which  I  have  divided  Eucalyptus  kinos,  viz.,  the 
Gummy  group. 

£ark. — The  Blue  Gum  is  a  smooth-barked  tree,  but  ifc  has  more  or  less 
fibrous  bark  near  the  butt  Sometimes  the  fibrous  bark  is  almost  as  absent 
as  in  the  case  of  a  White  Gum,  while  in  the  case  of  some  south  coast  trees  it 
extends  so  far  up  the  trunk  as  to  make  the  confusion  between  this  species 
and  Eucalyptus  longifolia  (the  wooUy-butt)  excusable. 

Timber. — As  Blue  Gum,  Flooded  Gum,  that  particular  Grey  Gum  ranked 
by  botanists  as  a  variety  of  E,  saligna^  and  Bed  wood  are  recognised  as 
distinct  timbers  by  many  people,  it  may  be  convenient  to  give  notes  in 
regard  to  each  timber  separately.  It  comes  somewhat  of  a  shock  to  some 
engineers  to  be  informed  that  Blue  Gum  and  Elooded  Gum  are  botanically 
identical,  for  Flooded  Gum  is  usuall;^  paler,  more  porous,  shrinks  more,  is 
weaker,  less  durable,  and  altogether  interior  to  Blue  Gum. 

Blue  Gum, — This  is  largely  used  by  shipwrights  and  wheelwrights,  and  is 
one  of  the  best  kinds  of  timber  growing  in  the  Colony.  It  is  a  good  all- 
round  timber.  It  is  durable.  How  long  some  of  our  hardwoods  will  last  we 
cannot  tell ;  the  Colony  is  young  yet.  The  late  Bev.  Dr.  Woolls  informed 
me  some  years  ago  that,  to  his  personal  knowledge,  a  coffin  of  Biue  Gum  was 
sound  after  burial  for  fifty  years. 

Blue  Gum  is  straight  in  the  grain,  comparatively  easy  to  work,  and,  there- 
fore, for  a  hardwood,  a  favourite  with  carpenters.  It  is  extensively  used  for 
building  purposes,  ships'  planks,  naves,  and  felloes  of  wheels,  &c.  It  is  of 
lower  specific  gravity  than  that  of  most  of  the  Eucalypts,  Flooded  Gum 
being  even  more  open-grained.  It  is  the  tree  which  gives  the  name  to  so 
many  New  South  Wales  localities  which  rejoice  in  the  name  of  Blue  Gum 
Flat — an  indication  of  the  alluvial  soil  it  prefers. 

Mooded  Gum, — An  excellent  timber  for  ship-building,  weatherboards,  and 
general  carpentry,  but  much  inferior  to  Blue  Gum.  Mr.  Charles  Moore 
wrote  of  Clarence  Eiver  Flooded  Gum  in  1862  :  "  This  timber  is  extensively 
used  for  building  purposes,  such  as  scantling,  battens,  floorini^-boards,  and 
for  posts  and  rails,  ships'  planks,  &c.*'  I  have  no  doubt  that  this  tree  is  the 
same  as  the  Flooded  Gum  of  Queensland,  to  be  alluded  to  presently.  With 
respect  to  the  value  of  the  Queensland  timber  for  fencing,  a  Byron  Bay 
correspondent  informs  me  that  there  is  a  difference  of  opinion  locally  as  to- 
its  value  for  rails.  He  informs  me  that  on  a  selection  in  Queensland  posts 
of  it  were  quite  sound  after  twenty-three  years. 

In  the  catalogue  of  the  "  Timbers  of  Queensland,"  prepared  by  Mr.  Walter 
IS^Iill  for  the  London  Exhibition  of  1862,  he  refers  to  a  tree  which  he  calls 
Eueal^tus  grandis.  No  description  of  the  species  was  ever  made,  so  that  the 
name  has  no  standing  in  science,  but  I  have  no  doubt  the  tree  is  Eucalyptus 
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saligna.  He  describes  it  as  "  Flooded  Q-um — diameter,  4  to  5  feet ;  height, 
90  to  140  i'eet.  A  majestic  tree,  inhabiting:  the  rich  alluyial  flats  upon  the 
banks  of  the  rivers,  and  in  such  has  a  pillar-like  trunk,  clear  of  branches 
for  thre^-fourths  of  its  entire  height.  The  timber  is  in  high  repute  for 
strength  [subsequent  knowledge  has  not  confirmed  this. — J.H.M.],  lightness, 
(floats  in  water  when  dry),  and  durability,  and  it  can  be  had  in  great 
quantities.  Mr.  Pettigrew,  writing  about  this  timber  in  1877,  says,  "  It  is 
the  lightest  of  all  the  gums  hereal^ut,  floating  in  water  soon  after  being  cut. 
It  is  easily  cut  by  the  saw,  but  shrinks  very  much  in  drying.  It  is  used  for 
weatherboards,  and  sometimes  for  making  parts  of  drays  and  carts.  Also 
used  for  masts,  spars,  and  planks  of  vessels. 

Grey  Gum, — There  are  several  grey  gums,  but  this  is  the  ore  chiefly 
known  by  that  name  in  the  north  coast  districts.  Locally,  it  is  highly 
esteemed,  and  Foresters  Kudder  and  G.  E.  Brown  are  to  be  commended  for 
the  zeal  with  which  they  plead  for  its  wider  recognition.  Following  is  an 
extract  from  a  report  by  Mr.  Rudder : — "  It  is  in  quantity,  and  up  to  4  or  5 
feet  in  diameter,  but  it  is  said  the  railway  authorities  will  not  accept  it  for 
railway  purposes  .  .  from  want  of  knowledge  of  its  true  character.  As  to 
the  lasting  qualities  of  the  grey  gum  in  the  groimd,  and  generally,  I  have 
known  it  to  be  used  for  over  forty  years,  and  will  stake  my  reputation  on  its 
excellence.  Nor  is  it  more  liable,  if  as  much  so,  as  ironbark  to  the  ravages 
of  the  white  ant,  and  it  is  far  superior  to  the  broad-leaved  ironbark  {Euca- 
lyptus siderophloia),  which  is  so  readily  accepted  for  railway  purposes." 

Mr.  Gr.  R.  Brown,  of  Port  Macquarie,  says  of  it : — "  I  recommend  that 
grey  gum  may  be  used  for  railway  sleepers  and  other  j)urposes  wherever 
practicable.  In  my  district  grey  gum  is  almost  as  plentiful  as  the  black- 
butt,  and  only  an  odd  log  is  used  by  the  saw-mills.  It  is  more  easily  obtained 
than  ironbark,  on  account  of  being  so  plentiful  nearer  to  water  carriage,  is 
distributed  all  over  the  district,  and  being  so  should  tend  to  lower  the  con- 
tract price,  being  so  easily  obtainable.  It  is  said  to  be  equal  to  ironbark, 
except  for  girders,  although  it  is  often  cut  for  girders,  Ac.,  and  passed  for 
ironbark." 

Reference  to  the  plate  will  show  that  the  fruit  of  this  grey  gum  differs 
from  that  what  I  may  term  the  normal  species,  as  represented  by  blue  gum. 
I,  therefore,  term  it  Eucalyptus  saligna,  var.  Mr.  JR.  T.  Baker  and  I  have 
gone  very  fully  into  the  botanical  relations  of  this  grey  gum  with  blue 
gum  and  Eucalyptus  viminalis,  but  the  question  is  hardly  suitable  for  further 
debate  here.  Those  who  are  interested  in  the  subject  are  invited  to  turn  to 
the  Froceedinys  of  the  Linnean  Society  of  New  South  Wales  ioT  1893,  page  312. 

Then  grey  gum  is  the  Brisbane  and  South  Queensland  name  for  Eucalyptus 
saliyna,  Mr.  Walter  Hill  described  it  many  years  ago  as  in  good  repute  for 
rails,  for  fencing,  and  for  building  purposes,  as  it  does  not  readily  take  fire. 
It  is  also  both  strong  and  durable.  Mr.  W.  Pettigrew  describes  the  local 
timber  in  almost  similar  language.  He  adds  that  fences  of  blood-wood  {^Euca- 
lyptus corymbosa)  for  posts,  and  grey  gum  for  rails,  are  considered  the  safest 
from  Are,  and  the  most  durable  against;  the  attacks  of  white  ants.  Also,  that 
grey  gum  is  often  split  into  shingles  and  sold  for  ironbark,  very  few  people 
being  able  to  challenge  them. 

I  understand  that  a  reason  why  grey  gum  is  not  accepted  for  sleepers  is 
that  the  bolts  work  loose  in  the  timber,  which  in  good  ironbark  they 
never  do. 

Redwfifid. — In  the  Nelligen  (Clyde  River)  district, — this  is  used  by 
wheelwrights,  chiefly  for  felloes,  and  the  local  saw-millers  often  go  long 
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Eucalyptus  saligna,  Sm. 

*•  Blue  or  Flooded  Gum." 
(Sometimes  called  Grey  Gum.^|gj^|^ed  by  GoOgle 
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distances  for  it.  It  is  a  favourite  timber  for  inside  work.  On  the  south 
coast  this  tree  strongly  resembles  the  woolly  butt  in  the  trunk,  and  the 
trees  are,  hence,  often  confused,  local  residents  calling  both  Eucalyptus 
saligna  and  longifolia  "  woolly  butt,"  with  delightful  impartiality.  But 
woolly  butt  for  JE,  saligna  is  wrong,  and  is,  I  repeat,  the  result  of  confusion. 
On  the  south  coast  the  redwood  (of  course  not  to  be  confused  with 
Calif ornian  redwood,  so  extensively  used  in  this  Colony),  is  not  much  used 
for  posts  or  underground  work,  as  it  is  not  considered  at  all  durable. 

Size. — Up  to  150  feet  high  and  more,  and  a  diameter  of  3  or  4  feet,  though 
exceptioDally  attaining  a  much  greater  size. 

Distribution, — Confined  to  New  South  Wales  and  Queensland,  and  essen- 
tially a  coastal  and  coastal-ranges  tree.  It  does  not  extend  further  south, 
at  least  in  workable  sizes,  than  Currawang,  a  few  miles  south  of  Nelligen, 
on  the  Clyde  River.  North  of  this  it  is  extensively  diffused  throughout  the 
coastal  districts  of  New  South  Wales,  while  it  is  fairly  plentiful  in  Southern 
Queensland.  The  following  data  in  regard  to  the  distribution  of  the  various 
woods  ranked  under  Eucalyptus  saligna  has  been  supplied  by  the  Forest 
Department : — 

Ettcali/ptut  saligna — Blue  op  Flooded  Gum. 
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JBropagation. — From  seed. 


Heference  to  plate, — 1.  Fruits  of  grey  or  blue  gum,  Mount  Victoria  (the  valves  of  the 
fruit  are  scarcely  exserted) ;  la.  Fruits  of  grey  or  blue  gum,  Kanimbla  Valley,  Blue 
Moantains  ;  2.  Blue  or  flooded  gum.  Port  Macquarie  ;  3.  Grey  cum  (Eucalyptus  saligna, 
var.)  of  the  county  of  Gloucester  and  other  places  in  the  North  Coast  District. 
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Grass-tree  Gum. 


By  J,  H.  MAIDEN, 
Consulting  Botanist. 


So  many  inquires  have  been  made  during  the  last  few  months  in  regard  to 
the  various  substances  known  under  the  above  name,  that  it  is  hoped  that 
the  following  account  of  them,  based  on  a  paper  published  by  me  in  the 
proceedings  of  the  Linnean  Society  of  New  South  "Wales,  for  1890,  will  be 
found  useful.  Increased  attention  has  been  given  to  grass-tree  gum  in 
Europe  lately,  and  I  trust  that  the  demand  for  the  substance  will  be  more 
continuous,  and  that  more  favourable  terms  will  be  offered  to  collectors,  than 
has  hitherto  been  the  case.* 

Part  I. — Particulars  more  or  less  applicable  to  all 

THE  Species. 

Botanical  Origin. 

Grass-tbee  "  gum  "  is  the  product  of  the  various  species  of  Xanthorrhaa, 
There  are  twelve  species  of  this  genius,  which  belongs  to  the  Liliaoe,  and 
several  (perhaps  all)  exude  resin  from  the  caudex.  A  synonym  of  one  or 
more  species  is  Acaroides  resinifera,  Gray.f 

Writers  on  the  subject  have  usually  simply  alluded  to  the  resin  as  that  of 
XanthorrhcBa^  without  denotiug  the  species,  and  sometimes  without  giving  a 
description  of  the  resin.  Under  these  circumstances,  it  is  frequently 
impossible  to  denote  with  certainty  the  species  alluded  to.  Still,  of  the 
species  obtained  from  Sydney,  it  may  generallv  be  said  that  the  light  (yellow) 
coloured  resin  is  the  product  of  X.  nastilis,  wlkile  the  darker  (red)  one  must 
have  been  obtained  from  X.  arhorea. 

The  plants  are  always  known  as  "  grass-trees  "  in  the  eastern  Colonies, 
owing  to  the  rush-like  or  grassy  tufts  of  leaves  which  adorn  the  stem.    In 

*  Some  Additional  information,  including  notes  on  the  principal  localities  for  grass-trees, 
will  be  given  in  next  month's  Gazette, 

1 1  have  been  at  mach  pains  to  endeavour  to  trace  this  genus.  It  has  nothing  to  do 
with  Asa  Gray's  researches  on  some  Australian  plants,  as  it  was  in  use  at  least  as  early 
as  1795  (see  ''  Bibliggrapht  ").  It  is  not  to  be  found  in  the  Genera  Plantarvm  of 
Bentham  and  Hooker,  nor  in  any  of  the  works  of  similar  scope  in  the  French  andGennan 
languages  to  which  I  have  had  an  access.  I  suppose,  therefore,  that  it  never  had  any 
claim  U>  the  acceptance  of  botanists,  and  it  might  be  consigned  to  oblivion  except  that  it 
originated  the  names  "  acaroid  resin  "  and  '' gum  accroides,"  which  are  to  be  seen  in 
English  standard  works  by  the  score.  The  former  is  even  used  in  a  work  of  high 
importance  published  recently  (Morley  and  Muir's  Watts*  Dictionary  qf  Chemutry).  It 
is  apparently  a  name  coined  by  English  druggists  to  denote  a  product  which  came  to 
them  without  a  name,  and  it  has  never  been  used  in  Australia  so  utr  as  I  can  learn. 
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the  very  early  days  they  were  Bometimes  called  ''  dwarf  palm-treeB."  The 
term  grass-tree  *'  gum  "  is  of  coarse  scientifically  untenable,  as  it  is  insoluble 
in  water ;  it  is  soluble  in  spirit  and  is  a  true  resin.  It  is  occasionally  called 
"black-boy  gum,'**  and  in  Eoglish  books  now  and  then  " acaroid  resin"  or 
"  gum  accroides."  It  is  usually  designated  by  the  latter  term  in  English 
drug-lists.    It  has  also  been  called  *'  Botany  !Bay  resin.*' 

Collection  and  Commerce. 

The  ordinary  retail  price  of  grass-tree  gum  is  from  4d.  to  6d.  a  lb.  in 
Sydney,  and  the  wholesale  price  of  course  much  less.  As  usually  found  in 
commerce,  the  resin  of  X.  hastilis  is  in  very  small  pieces  (almost  powder),  or 
else  these  smaU  pieces  are  aggregated,  forming  a  mable  mass.  In  this  state 
it  is  more  or  less  impure,  being  mixed  with  soil  and  fragments  of  the  bases 
of  the  leaves.  X  arhorea  resin  is  usually  in  larger  masses.  After  a  bush- 
fire  (or  even  the  heat  of  the  sun)  has  passed  over  grass-trees,  the  heat  causes 
the  resin  to  run  into  more  or  less  spherical  masses,  which  are  sometimes  also 
darkened,  either  from  destructive  distillation,  or  possibly  by  admixture  with 
carbon  particles.  I  have  some  pieces  as  spherical  as  if  turned  in  a  lathe. 
These  masses  can  be  picked  out  either  from  the  interior  of  the  charred 
stump,  or  from  the  ground  at  the  place  where  a  grass-tree  once  grew.  Such 
masses  present  the  resin  in  a  very  pure  form,  but  collecting  in  this  way 
would  entail  too  much  labour  to  be  profitable  commercially. 

Following  is  a  description  of  the  method  of  obtaining  grass-tree  ''gum.*' 

The  articles  required  are  an  axe,  a  flail,  a  coarse  sieve,  and  a  sheet.  The 
stems  of  the  grass-trees  are  chopped  down,  broken  up  into  convenient  pieces, 
and  allowed  to  fall  into  the  sheet.  A  stout  stick  or  flail  completes  the  work 
of  disintegration.  The  substance  is  then  passed  through  the  sieve,  the 
ligneous  portions  of  the  grass-tree  for  the  most  part  failing  to  pass  through 
its  me-shes.  A  gentle  breeze  is  considered  sufficient  to  winnow  what  has 
passed  through  the  sieve,  and  render  it  ready  for  the  market,  though  it  often 
comes  to  Sydney  without  having  been  subjected  to  any  winnowing  process. 

An  interesting  (though  now  somewhat  out  of  date)  account  of  grass-tree 
"  gum,"  by  Mr.  P.  L.  Simmonds,  will  be  found,  Fharm.  Joum.  [2],  viii.,  78. 

Following  are  some  remarks  on  Xanthorrhosa  resins  by  the  expert 
appointed  to  report  on  such  substances  at  the  Colonial  and  Indian  Exhibition 
{Reports,  p.  286).  Coming  from  such  a  source  they  carry  weight,  and  are 
an  encouragement  to  endeavour  to  properly  place  grass-tree  **  gum"  on  the 
market.  The  complaint  as  to  the  unequal  quality  of  the  commercial  article 
should  be  taken  to  heart  by  those  concerned. 

''  One  may  regard  the  resinous  element  of  the  Xanthorrhma  gums  as  the 
constituent  more  immediately  to  be  utilised  industrially,  and  one  would 
suppose  the  European  markets  to  be  open  to  receive  a  very  large  amount  of 
this  material,  if  sold  in  such  a  form  that  the  average  consumer  could  see  it 
readily.  The  crude  gum  does  not  look  very  attractive  to  the  purchaser  in 
the  European  market,  as  it  contains  a  large — and  what  is  worse,  a  very 
variable — percentage  of  matter  insoluble  in  alcohol ;  and  its  purchase  would 
involve  an  assay  of  each  consignment,  together  with  the  attendant 
inconveniences,  and  the  possibility  of  misunderstanding.  Apart  from  this, 
it  must  be  remembered  that  manufacturers — especially  small  manufacturers-— 
have  a  rooted,  and  not  altogether  unreasonable,  objection  to  use  a  variable  . 

*  In  Western  Aostralia  most  Xantfiorrhteas  are  called  "  Black  Boys,"  for  the  reason 
that  a  native  boy  with  a  tnft  of  grass  on  his  head,  and  holding  a  ipear,  is  thon^t  to 
resemble,  in  oatline,  some  of  the  arborescent  ones. 
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article,  ae  it  disturbs  the  routine  of  their  operations.  All  these  considera- 
tions— to  say  nothing  of  the  saving  of  ireight — point  strongly  to  the 
desirability  of  roughly  purifying  the  resin  before  sending  it  to  Europe.  A 
sufficient  purification  is  a  very  simple  matter,  and  could  be  well  carried  out 
on  the  spot  where  the  material  is  lound,  thus  saving  expense  in  land  as  well 
as  ocean  transit.  It  would  suffice  to  soften  the  cru'de  gum  by  heat,  and  to 
squeeze  the  softened  resin  through  cloth  or  through  a  fine  wire-netting,  such 
as  is  used  for  straining  gutta-percha.  The  heat  of  boiling  water  is  sufficient 
for  the  purpose.  The  separated  resin  could  well  be  put  on  the  market  as  an 
approximately  constant  article — varying  mainly  as  regards  colour — and  one 
^niich  numberless  small  producers  could  use  in  their  trades.  The  water  in 
which  the  crude  gum  is  boiled  dissolves  out  more  or  less  colouring  matter, 
and  also  astringent  or  tanning  substances,*  and  possibly,  if  the  purification 
were  undertaken  on  a  larger  scale,  these  might  be  turned  to  account." 

Uses. 

The  aborigines  prepared  cakes  of  it  for  the  purpose  of  fastening  on  the 
heads  of  spears,  &c.  The  complete  heads  of  W.A.  spears  are  '*  stained  with 
the  gum  of  Xanthorrhcea  to  render  them  smooth  and  impervious  to  moisture" 
(Brough  Smyth,  i.,  336,  840,  341).  But  I  have  no  doubt  that  a  good  deal 
of  the  "  black  gum"  which  is  frequently  referred  to  in  books  as  being  used 
for  that  purpose,  is  the  product  of  a  Myoporum^  probably  M,  platyearpum. 

It  is  used  by  Chinese  polishers,  and  also  by  some  Europeans,  as  a  substitute 
for  shellac  in  French  polishing ;  but  its  use  for  such  a  purpose  is  to  be 
deprecated  for  the  following  reasons : — Work  done  with  it  is  more  or  less 
sticky  at  first,  though  afterwards  it  frequently  becomes  so  hard  and  brittle 
as  to  peel  off  like  blistered  paint  The  result,  whichever  of  the  two  things 
happens,  is  that  French  polish  cannot  subsequently  be  used  on  the  article 
except  after  stripping.  Other  objections  are  that  the  wood  darkens  and 
often  shows  a  play  of  colours.  Also,  water  leaves  white  marks  if  splashed 
on  the  grass-tree  gum  polish ;  from  benzoin  or  shellac  polish  it  can  be  wiped 
off  without  injury. 

Mr.  Charles  Moore  {Reports^  Sydney  Int,  Exhibition^  1879),  states  that 
grass-tree  gum  is  ^'  used  for  coating  the  bottoms  of  punts  and  small  boats, 
and  is  said  to  be  a  good  preservative.*' 

It  could  probably  be  used  in  candle-making,  for  it  bums  by  itself  with  a 
bright  flame,  and  mixes  with  fat  in  all  proportions.  It  is  used  in  the 
manufacture  of  sealing-wax,  lacquers,  japanners*  gold  size,  &c.,  and  generally 
as  a  substitute  for  shellac.  '*  An  excellent  spirit  varnish'*  is  said  to  be  made 
from  this  resin  by  adding  to  about  one  gallon  of  methylated  spirit  (cold) 
about  2\  lb.  of  "  gum,"  about  J  lb.  of  common  resin,  and  \  lb.  of  shellac, 
and  then  straining  through  a  muslin  cloth. 

The  medicinal  properties  of  grass-tree  gum  appear  to  be  not  well  marked. 
As  early  as  1795  acaroid  resin  was  said  by  Kite  (see  "  Bibliography")  "to 
neither  vomit,  purge,  nor  bind  the  belly,  nor  to  act  materially  as  a 
diueretic  or  diaphoretic."  Dr.  Fish  {Boston  Joum,,  x.,  94)  employed  it  in 
the  form  of  tincture  with  opium  in  fluxus  hepaticus  and  the  colliquative 
diarrhoea  of  phthisis,  and  it  has  been  recommended  in  chronic  catarrhs.  A 
tincture  of  acaroid  resin  which  has  been  given  in  doses  of  one  to  two  fluid 
drams,  with  milk  or  a  mucilaginous  liquid,  has  been  recommended  to  be 
made  of  equal  weights  of  the  resin  and  alcohol,  and,  according  to  another 

*  Tkeee  products  are  only  present  in  insignificant  quantities,  and  utterly  unwoitliy  of 
commercial  notice. — J.H.M. 
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formula,  of  2  ounces  of  reein  to  1  pint  of  alcobol.  If  used  at  all,  the  latter 
formula  would  appear  to  fumisli  a  preparation  of  the  proper  strength/' 
[Prof.  H.  C.  Maisch  (see  "  Bibliograpny").]  I  am  informed  that  a  chemist 
and  druggist  in  a  northern  town  uses  grass-tree  gum  in  cases  of  diarrhoea 
and  dysentery.  He  powders  the  resin  and  gives  from  a  half  to  a  teaspoonful 
of  the  powder,  mixed  with  mucilage  (gum  tragicanth)  several  times  a  day. 
The  subject  of  medicinal  qualities  is  further  referred  to  under  X  hastilu^ 
p.  434. 

The  grass-tree  gums  have  been  repeatedly  suggested  as  possessing  some 
value  in  perfumery,  but  they  are  inferior  for  this  purpose  to  benzoin, 
storax,  and  the  balsams  of  Peru  and  tolu.  Some  of  them  which  contain 
benzoic  acid  are  aromatic  when  burnt,  and  owe  their  pleasant  odour  only  or 
in  part  to  that  substance.  Abundance  of  picric  acid,  a  very  powerful  yellow 
dye,  can  be  obtained  from  grass-tree  "  gum."  But  this  substance  can  he 
so  cheaply  made  from  coal-tai,  that  grass-tree  gum  is  not  now  thought  of 
for  that  purpose.  The  result  is  that  many  storekeepers  in  the  colonies, 
who  eagerly  bought  up  grass-tree  "  gum"  as  a  speculation,  with  the  view  of 
exporting  it  to  England,  have  for  years  past  had  stocks  on  hand,  and 
quantities  now  sold  have  frequently  been  gathered,  say,  fifteen  or  twenty 
years. 


Part  II. — Xanthorrhcea  hastilis  (The  Species  usually 

ALLUDED  TO  BY  THE  EARLIER  WRITERS  AS  GrASS-TREB 

"  Gum.") 

XANTHORRHCEA  HASTILIS,  R.  Br.,  B.  PI.,  vii,  115. 

Found  in  New  South  Wales  and  Queensland. 

This  remarkable  plant,  and  its  exudation  of  resin,  attracted  the  very  early 
attention  of  the  first  colonists.  Probably  tbeir  attention  would  have  been 
invited  to  it  in  the  first  instance  by  the  blacks,  who  still  use  it  as  a  cement, 
as  has  already  been  mentioned.  For  the  earliest  actual  allusions  to  the 
resin  of  X  kastilisy  1  am  indebted  to  Barton's  **  History  of  New  South 
Wales,"  pages  280  and  504. 

On  the  15th  of  May,  1788,  Governor  Phillip  alludes  to  "  the  yellow  gum 
which  is  found  on  the  dwarf  palm-tree." 

On  the  18th  of  November  of  the  same  year  "an  officer  of  Marines" 
speaks  of  "  some  of  which  have  been  used  medicinally  with  success  by  the 
surgeon,  Mr.  Considen,  particularly  the  yellow  gum,  a  substitute  for  balsam 
of  tolu."  The  statement  is  hard  to  comprehend,  as  grass-tree  "  gum"  is 
as  unlike  balsam  of  tolu  as  it  can  possibly  be,  nor  has  its  use  in  medicine 
been  continued. 

Both  Surgeon-General  White  and  Governor  Phillip  notice  it  in  the  books 
they  wrote  on  the  Colony.    Following  are  their  statements : — 

"  The  Yellow  Besin  Tree. 

"  But  the  most  valuable  product  of  this  plant  seems  to  be  its  resin,  the 
properties  of  which  vie  with  those  of  the  most  fragrant  balsams.  The  resin 
exudes  spontaneously  from  the  trunk;  the  more  readily  if  incisions  are 
made  in  its  bark.*    It  is  of  a  yellow  colour;   fluid  at  first,  but  being 

*I  have  never  heard  of  a  XatUkorrhaa  being  subjected  to  this  treatment.  It  has  no 
bark,  bat  shows  scars  of  leaves  like  a  tree-fern. 
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inspissated  in  the  son,  it  acquires  a  solid  form.  Burnt  on  hot  coal  it  emits 
a  smell  very  much  resembling  that  of  a  mixture  of  balsam  of  tolu  and 
benzoin,  somewhat  approaching  to  storaz.  It  is  nerfectlj  soluble  in  apiiit 
of  wine,  but  not  in  water,  nor  eren  in  essential  ou  of  turpentine,  unless  it 
be  digested  in  a  strong  heat.  The  yamish  which  it  makes  with  ether  is 
Terj  weak,  and  of  little  use.  With  respect  to  its  medicinal  qualities,  Mr. 
White  has  found  it  in  many  cases  a  good  pectoral  medicine,  and  yerr 
balsamic."  (Dr.  James  Smith,  in  "  Journal  of  a  Voyage  to  New  Souta 
Wales,"  by  John  White,  Esq.,  Surgeon- Q^neral  to  lie  Settlement,  1790, 

E.  235.  No  figure  of  this  plant  is  given,  but  some  old  basal  leayesare 
gured.) 

In  "  The  Voyage  of  Gbyemor  Phillip  to  Botany  Bay,"  1790,  a  crude 
figure  of  this  Xantharrhosa  is  given,  ana  (p.  51),  concerning  the  resin,  it 
says  .  .  .  **  in  appearance  it  strongly  resembles  gamboge,  but  has  not 
the  property  of  staining.  .  .  .  The  resin  is  genendiy  dug  up  out  of  the 
soil,  uuder  the  tree,  not  collected  from  it,  and  may  perhaps  be  that  which 
Tasman  calls  '  gum-lac  of  the  ground.'  " 

Its  ordinary  appearance  in  the  bush  is  of  a  dirty  crimson  colour.  It 
readily  fractures,  and  it  is  then  seen  that  this  colour  is  only  superficial,  and 
that  the  resin  is  yellow  or  orange-coloured,  strikingly  like  (in  appearance) 
gamboge,  and  sometimes  like  the  artificial  Burgundy  pitch  of  the  shops. 

It  is  well  known  for  the  pleasant  perfume  it  exhales  when  exposed  to 
sufficient  heat  to  volatilise  it  without  decomposing  it  completely.  In  Curtis* 
Bot.  Mag,^  79,  4722,  it  is  alluded  to  as  "  spear  yellow  gum,"  and  the  state- 
ment is  made  that  it  is  "  now  used,  we  are  told,  as  incense  in  the  Soman 
Catholic  churches  of  the  Colony." 

In  Wagner's  Chemical  Technology  (Crooke's),  p.  484,  the  statement  is 
made  that  '*  New  Zealand  resin,  the  produce  of  J^anthorrhcea  hastilis,  is  now 
frequently  used  instead  of  shellac."  No  species  of  XanthorrhoBa  extends  to 
New  Zealand,  and  the  above  is,  perhaps,  a  typographic  error  for  New 
South  Wales. 

The  following  are  a  few  experimental  notes  on  this  interesting  resin. 

A  sample  collected  by  me  near  Sydney  represents  the  resin  in  a  yery  pure 
form,  as  no  pains  have  oeen  spared  to  pick  out  lumps  free  as  possible  m)m 
adventitious  matter.  It  possesses  a  sweet  odour,*  similar  to  that  of  benzoin, 
which  is  much  increased  on  powdering  the  substance.  It  fractures  readily 
with  a  shining  fracture,  and  is  reducible  with  the  greatest  facility  to  an 
impalpable  powder.  No  substance  beaxs  a  greater  resemblance  to  it  than 
powdered  gamboge,  although  that  pigment  is  perhaps  a  shade  darker.  Ex- 
posure to  the  light  causes  the  resin  to  change  its  colour  to  Indian  red, 
which  is  the  external  colour  of  masses  of  pure  resin.  This  colour  is  only 
superficial.  It  does  not  soften  in  the  mouth,  but  crunches  readily,  tinging 
the  saliva  yellow,  and  tasting  of  benzoic  acid  to  a  £ar  greater  extent  than 
X,  arhorea. 

In  boiling  water  the  resin  melts,  the  water  becoming  slightly  turbid,  and 
of  a  lightish  yellow  colour. 

Petroleum  spirit  extracts  1  per  cent,  of  a  fragrant  body,  but  apparently 
containing  no  benzoic  acid. 

*  "When  fresh  it  has  an  odour  analogous  to  that  of  poplar  bads,  bat  much  more 
agreeable  (Quibourt),  while  Maisch  likens  the  smell  to  benzoin  mixed  with  a  little  storax. 
aj  age  the  odoor  becomes  weaker,  and  gradnallj  disappears,  bat  it  is  always  developed 
by  powdering  or  by  fusion.*' 
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Alcohol  digested  on  the  residue  dissolves  94*6  per  cent.,  forming  a  beautiful 
jellow  liquid.  As  evaporation  proceeds,  benzoic  acid,  in  beautiful  feathery 
ciTstals,  separates  out,  and  the  resin  collects  at  the  bottom  of  the  vessel,  the 
whole  smelling  strongly  of  benzoic  acid.  This  resin  melts  at  97^  C.  Beyond 
applying  the  usual  tests  for  that  substance,*  nothing  further  was  done  in 
regard  to  it,  for  lack  of  time. 

The  accidental  impurity  was  6*3  per  cent,  (vegetable  dShris  and  sand). 

A  second  sample,  purchased  in  Sydney,  is  in  small  pieces,  admixed  with  a 
httle  ligneous  matter.  The  description  already  given  of  this  resin  will  apply 
here,  except  that  it  has  a  lower  melting  point,  the  heat  of  a  Sydney  summer 
fusing  it  and  causing  it  to  run  together  m  the  bottles.  It  is  very  strongly 
and  deliciously  aromatic.  Petroleum  spirit  extracts  2  per  cent,  of  a  pale- 
coloured,  sticky  substance,  which  is  probably  a  mixture  of  essential  oil  and 
resin. 

A  third  sample,  from  Shoalhaven,  N.S.W.,  collected  14th  August,  1886, 
was  then  examined. 

Petroleum  spirit  dissolves  out  2  per  cent.  The  general  effect  of  cold 
alcohol  and  subsequent  slow  evaporation  is  the  same  in  this  sample  as  in  that 
already  described.  The  alcohol  dissolves  out  91*7  per  cent,  of  resin  and 
benzoic  acid  combined. 

The  residue  (accidental  impurity)  amounts  to  8*1  per  cent. 

This  interesting  resin  has  formed  the  subject  of  chemical  researches  for 
nearly  100  years.  Pollowing  are  abstracts  from  some  of  them — non&of 
them  recent.    A  modem  research  is  a  desideratum : — 

"  Of  a  darker  reddish-yellow  than  gamboge,  frequently  covered  with  a 
greenish-grey  crust.  Brittle,  of  shining  fracture,  triturable  to  a  greenish- 
yellow  powder.  Does  not  stick  to  the  teeth.  Tastes  sour  and  aromatic,  and 
has  an  agreeable  balsamic  odour.  Contains  a  very  small  quantity  of  an 
agreeably-smelling  volatile  oil ;  a  resin  soluble  in  alcohol  and  ether,  and  also 
in  alkalis  and  baiyta,  and  lime  water ;  a  little  benzoic  acid  and  bassorin 
(Laugier.  ^J[nn.  (7A»m.,  76,  265).  Its  solution  in  ether  or  alcohol  leaves  on 
evaporation  a  dark  resin,  containing,  at  120°,  66*98  per  cent.  C,  5*73  H, 
27'29  O,  corresponding  to  the  formula  €«  Hjo  Ou  and  almost  entirely 
precipitable  from  its  alcoholic  solution  by  water,  even  in  the  presence  of  a 
large  quantity  of  ammonia."     (Johnson,  Fhil,  Trans,  1839,  292.) 

*'  The  resin  gives  up  to  boiling  water  benzoic  acid  and  gum.  It  dissolves 
in  oil  of  vitriol,  forming  a  pale-brown  solution,  which  is  precipitated  of  a 
violet-red  by  water.  It  colours  acetic  acid  yellow,  without  dissolving  in  it  to 
any  great  extent,  and  dissolves  easily  in  alcohol,  ether,  some  volatile  oils, 
and  partially  in  fatty  oils,  forming  in  all  cases  fine  yellow  solutions*'  (Wid- 
mann ;  Lichtenstein)  [Gmelin*s  Handbook^  xvii,  386-7]. 

"  Colour  deep  yellow,  with  a  slightly  reddish  shade,  considerably  resem- 
bling gamboge,  but  darker  and  less  pleasing.  The  colour  of  its  powder  is 
greenish-yellow.  When  gently  heated  it  melts,  and  when  strongly  heated  it 
bums  with  a  strong  smoky  flame,  and  emits  a  fragrant  odour  resembling 
balsam  of  tolu.  The  resin  contains  a  trace  of  an  essential  oil,  to  which  much 
of  its  agreeable  smell  is  owing.     This  oil  passes  into  the  receiver  when  the 

*  Stenhouse  obtained  &  quantity  of  cinnamic  add,  in  far  greater  abundance  than  the 
benzoic  acid,  from  a  sample  of  X.  hoLstUis  resin  examined  by  him.  fiut,  although  I 
carefully  examined  the  groups  of  crystals  obtained,  with  regard  to  physical  appearance, 
and  also  mixed  both  them  and  samples  of  the  original  resin  with  binoxide  of  manganese 
and  sulphuric  acid,  I  failed  to  obtam  indications  of  cinnamic  acid.  I  hope  some  time, 
however,  to  give  the  resin  a  more  thorough  examination. 
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resin  is  distilled  with  a  mixture  of  carbonate  of  soda  and  water,  but  its 
quantity  is  so  small  that  I  was  unable  to  examine  it  more  closely.  The 
resin  is  insoluble  in  water,  but  dissolyes  readily  both  in  alcohol  and  in  etiier, 
especially  in  the  former.  Its  solution  in  alcohol  has  a  brownish-yellow 
colour ;  the  addition  of  water  precipitates  it  as  a  dark  yellow  mass,  but  it 
does  not  crystallise  out  of  its  alcoholic  solution  when  left  to  spontaneous 
evaporation,  but  remains  as  a  varnish.  When  digested  with  strong  alkaline 
lyes,  it  readily  dissolves  and  forms  a  brownish-red  solution ;  and  when  the 
alkali  is  neutralised  with  muriatic  acid,  the  resin  is  precipitated  considerably 
altered  as  a  dark  brownish  brittle  mass. 

*'  On  concentrating  the  solution  out  of  which  the  resin  has  been  precipi- 
tated, and  allowing  it  to  cool,  a  quantity  of  impure  reddish  crystals  resembling 
benzoic  acid  are  gradually  deposited.  It  requires  repeated  and  long- 
continued  digestions  with  the  strongest  alkaline  lyes  to  remove  the  whole  of 
this  crystalline  acid  from  the  resin,  which  retains  it  with  very  great  tenacity. 
The  quantity  of  the  acid  is  by  no  means  great.  It  is  not  easily  purified,  as 
its  crystals  are  apt  to  retain  a  trace  of  a  reddish  colouring  matter,  from  which 
it  is  very  difficult  to  free  them.  The  easiest  way  of  getting  rid  of  it  is  by 
dissolving  the  impure  crystals  in  a  small  quantity  of  alcohol  and  then  adding 
water ;  the  greater  portion  of  the  colouring  matter  is  retained  in  solution, 
while  the  crystals  are  precipitated  tolerably  white.  When  purified  by 
repeated  crystallisations  they  become  quite  colourless.  In  appearance, 
taste,  and  smell  they  closely  resemble  benzoic  acid. 

"  The  quantity  of  carbazotic  (picric)  acid  which  Botany  Bay  resin  yields 
when  treated  with  nitric  acid  is  so  great,  and  it  is  so  easily  purified,  that  this 
resin  seems  likely  to  prove  the  best  source*  of  that  substance.  When  the 
resin  is  subjected  to  destructive  distillation  in  an  iron  or  copper  retort,  it 
yields  a  very  large  quantity  of  a  heavy  acid  oil  mixed  with  a  very  small 
quantity  of  neutral  oil,  which  is  lighter  than  water.  If  however,  the  resin 
has  been  previously  digested  with  alkaline  lyes,  so  as  to  remove  all  the 
cinnamic  and  benzoic  acid  it  contains,  the  heavy  oil  is  obtained  as  before,  but 
none  of  the  light  essential  oil.  The  acid  oil  is  readily  soluble  in  soda  and 
potash  lyes ;  in  its  smell  and  properties  it  resembles  creosote ;  when  it  is 
digested  with  nitric  acid,  it  is  wholly  converted  into  carbazotic  acid,  and  when 
a  slip  of  fir-wood  is  dipped  in  it,  and  then  moistened  with  either  muriatic  or 
nitric  acid,  the  deep  blue  colour  passing  quickly  into  brown,  so  characteristic 
of  hydrate  of  phenyle,  is  immediately  produced,  with  which  substance  the 
oil  appears  completely  identical.  The  Hght  oil  above  mentioned,  the  quantity 
of  which  is  extremely  small,  is  separated  from  the  hydrate  of  phenyle  by 
saturating  it  with  an  alkali  and  distilling  the  mixture  in  a  glass  retort  with 
a  gentle  heat.  In  smell  and  properties  it  resembles  benzine,  and  is  most 
probably  a  mixture  of  benzine  and  cinnamene  ;  unfortunately  the  quantity 
obtained  was  so  small,  that  I  was  unable  to  subject  it  to  more  particular 
examination."     (Stenhouse,  Fhtl,  Mag,^  June,  1846.) 

In  Joum.  800,  Chem,  Ind,^  iv.,  97,  will  be  found  a  series  of  constants,  by 
Mills  and  Muter,  of  bromine  absorptions,  for  eight  samples  of  XantkorrhcBa 
resin,  comprising  X.  hastilis^  X,  Preissii^  and  possibly  others. 


•  Superseded  by  coal-tftr  now,  of  course. 
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Part  III. — Othee  species  of  Xanthorbhcea. 

XANTHOEEHCEA  AEBOEEA,  E.Bb.,  B.Fl.,  th.,  115. 

Found  in  New  South  "Wales  and  Queensland. 

A  sample  from  Monga,  near  Braidwood,  New  South  Wales,  4th  and  5th 
October,  18S6,  is  in  large  concentric  masses,  consisting  of  the  remains  of 
leaves  (in  situ)  cemented  together  with  the  resin,  the  resin  usually  being  so 
abundaiitlj  in  excess  that  large  pieces  of  the  pure  substance  are  readily 
obtainable.  The  inner  portion  of  these  masses  is  a  true  mould  of  the  caudex. 
Where  the  resin  weathers  it  is  seen  to  be  of  a  liver-colour,  but  it  readily 
fractures  (in  a  very  similar  manner  to  gamboge),  and  shows  a  very  bright 
fracture.  The  colour  is  pleasing,  and  I  can  only  describe  it  as  of  a  rich 
purplish-brown  inclining  to  crimson.  It  is  readily  reducible  to  a  fairly  fine 
powder,  which  is  of  a  dull  burnt-sienna  brown,  admixed  with  a  few  dark 
particles.  The  powder  possesses  a  faint  aromatic  odour,  from  which  the 
lump  appears  quite  free.    It  tastes  slightly  of  benzoic  acid. 

It  softens  in  boiling  water,  but  does  not  appear  to  dissolve  to  any  extent. 
It  almost  entirely  dissolves  in  rectified  spirit,  forming  a  rich  port  wine- 
coloured  liquid. 

Petroleum  spirit  digested  on  the  resin  extracts  *3  per  cent,  of  a  yellowish 
resin  destitute  of  odour.  If  the  residue  be  digested  in  alcohol,  94'2  per 
cent,  is  dissolved  out.  This  consists  almost  entirely  of  a  deep  orange-brown 
resin.  As  evaporation  proceeds,  a  few  minute  needles  of  benzoic  acid  are 
observed  to  crystallize  out,  while  the  concentrated  alcoholic  liquid  smells 
slightly  of  the  same  substance.  But  in  no  instance  waa  the  benzoic  acid  in 
anything  like  the  comparative  abundance  in  which  it  was  obtained  in  the 
case  of  X,  hastilis.  Therefore,  when  only  these  two  resins  are  in  question, 
they  may  readily  be  distinguished  (1)  by  their  colour,  (2)  by  the  difference 
in  quantity  of  benzoic  acid. 

The  accidental  impurity  amounted  to  5*5  per  cent. 

Neither  of  this  nor  of  any  other  Xanihorrhcea  rosins  did  time  permit  me 
to  make  a  qualitative  examination  of  the  resin ;  nor  were  the  products  of 
distillation  inquired  into. 

Sample  from  Oatley's  Q-rant,  George's  Eiver,  near  Sydney. 

Petroleum  spirit  extracts  '3  per  cent. 

The  effect  oi  alcohol  is  the  same  as' on  the  preceding  sample.  It  extracted 
898  per  cent.  The  residue  (9*9  per  cent.)  consisted  of  debris  from  the  bases 
of  the  leaves,  and  no  trace  of  free  carbon  could  be  detected  by  means  of  a 
lens.  This  observation  is  interesting  in  view  of  the  statement  I  have  made 
above  (p.  749)  to  the  effect  that  the  darkening  of  Xanthorrhwa  resin  may 
be  due  to  the  presence  of  carbon  after  bush-fires.  This  particular  sample 
was  gathered  by  me  from  the  midst  of  a  freshly-extinguished  bush-fire,  where 
everything  was  black  and  charred,  and  the  resin,  dug  up  almost  from  the 
surface  of  the  ground,  was  black  likewise.  The  resin  is  a  little  darker  in 
tint  than  the  other  samples  of  X.  arhorea,  both  before  and  after  treatment 
with  alcohol,  an  efiect  which  seems  simply  due  to  the  heat  alone,  without 
admixture  of  carbon.  Numerous  other  samples  will  require  to  be  collected 
and  examined  before  this  point  is  settled. 

Three  different  Xanthorhroea  resins  were  found  by  Hirschsohn  to  be  in- 
completely soluble  in  chloroform  and  ether,  but  to  dissolve  completely  in 
alcohol,  the  solution  acquiring  a  brown -black  colour  with  ferric  chloride. 
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"  The  Bolution  oiE  the  acaroid  resin  is  yellow,*  and  yields,  with  lead  acetate, 
a  precipitate,  while  the  solutions  of  the  other  two  resins  are  red,  that  of 
X.  quadrangulare  being  not  disturbed  by  acetate  of  lead,  while  that  of 
X  arhorea  produces  with  the  same  reagent  a  turbidity ;  the  chlorof ormic 
solution  of  tne  latter  is  yellow ;  that  of  the  former  colourless." 

XANTHOEEHCEA  AFSTRALIS,  E.  Be.,  B.Fl.,  tii.,  116. 

Pound  in  Tasmania  and  Victoria. 

The  shape  which  the  resins  of  the  various  species  of  XanthorrhBa  assume 
are  quite  accidental.  Some  of  these  forms  are  described  under  various 
species,  and  refer  to  specimens  which  have  actually  been  examined.  The 
resin  of  this  species  "  is  found  in  masses  of  irregular  globular  shape,  within 
the  body  of  the  tree,  and  exuding  in  large  tears  and  drops  near  its  roots. 
It  is  a  dark-red  friable  substance,  the  purer  homogeneous  specimens  exhibit- 
ing a  most  brilliant  ruby  colour  when  crushed  into  fragments ;  it  fuses 
readily  with  the  same  deep  colour,  and  exhales  the  characteristic  odour  of 
gum  benzoin  and  dragon's  blood  under  such  circumstances.  In  many 
respects  it  resembles  the  last-named  substance,  but  its  solutions  are  less 
intensely  red,  inclining  to  yellow,  while  as  a  varnish  it  has  much  more  body 
and  gloss.  It  is  very  soluble  in  alcohol,  and  in  the  essential  oils  from  the 
Eucalypti,  that  from  the  Dandenong  Peppermint  (J^.  amygdalinct)  proving 
an  exception.  Ether  takes  up  a  portion  only,  leaving  behind  a  resinous 
substance  coloured  more  intensely  red  than  that  which  it  dissolves;  turpen- 
tine exercises  no  solvent  action  upon  it,  and  the  drying  oils  but  very  little." 
{Report  on  Indigenous  Vegetable  Subsfances,  Victorian  Exhibition^  1861). 

XANTHOEEHCEA  PEEISSII,  Endl.,  B.  Fl.,  th.  117. 

"  Boro  Blackboy." 

Syn.  X,  Drummondi,  Harv. 

Found  in  Western  Australia. 

This  grows  from  20-30  feet  high,  and  is  said  to  produce  more  resin  than 
any  other  Western  species.  From  its  tenacity,  it  is  used  by  the  natives  in 
making  their  hatchets,  hammers,  <&c.,  and  in  fixing  the  glass  to  their  spears 
They  also  are  said  to  make  from  it  a  bright  yellow  paint,  with  which  they 
smear  their  bodies. 

This  species  is  referred  to  in  the  following : — 

"  In  1854,  Captain  Wray,  E.E.,  submitted  a  report  to  the  authorities  of 
Western  Australia  on  the  manufacture  of  illuminating  gas  from  grass-trees, 
at  one-third  the  expense  of  lighting  with  oil  and  candles.  The  method  of 
obtaining  the  material  was  as  follows : — In  the  first  instance,  the  leaves  and 
resin  were  separated  from  the  core  by  breaking  up  the  plant  with  an  axe, 
and  sifting  the  resin  from  the  leaves ;  but  it  was  found  by  experience  that 
as  much  gas  was  obtained  from  an  equal  weight  of  the  leaves  and  resin 
together  as  from  the  resin  alone.  The  quantity  of  resin  obtained  from  an 
average  "  grass- tree  "  was  about  45  lb.  weight.  This  was  collected  easily 
at  the  rate  of  5  lb.  per  hour  by  a  person  with  an  axe  and  sieve.  The 
quantity  of  pure  gas  obtained  was  at  least  4  cubic  feet  to  the  pound  of  resin 
and  leaves ;  but  much  more  might  be  obtained  by  a  more  complete  apparatus. 
A  cart-load  of  the  plants,  eight  in  number,  weighed  1,048  lb.  Wnen  the 
core  was  removed,  the  leaves  and  resin  weighed  628  lb.    The  core  is  Tery 

X.  kastilis  is  evidently  meant  here. 
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good  fuel  when  mixed  with  other  wood.  The  specific  gravit j  of  the  gas  is 
*888.  The  prodacts  of  the  distillation  are  gas,  tar,  and  coke.  The  tar 
obtained  was  about  1  quart  for  erery  10  lb.,  and  this,  when  redistilled,  gave 
8  per  cent,  of  naphtha  and  20  per  cent,  of  a  sweet,  spirituous,  non- 
inflammable  liquor.  The  coke  remaining  was  about  one  quarter  the  original 
weight,  and  with  other  fuel  bums  well.  The  coke  of  the  leaf  has  a  bright, 
shining  appearance,  and  when  mund  with  oil  is  a  very  good  substitute  for 
lamp-black  in  paint.  The  gas  has  a  smell  somewhat  similEur  to  coal-gas,  not 
nearly  so  ofEensive,  but  sufficiently  strong  to  make  any  esca^  immediately 
perceptible.  Its  illuminating  power  appears  to  be  yery  superior  to  coal-gas, 
and  its  light  very  white."  (Quoted  by  Mr.  P.  L.  Simmonds  in  Jaum.  Soc, 
Arts,) 

XANTHOEEHCEA   TATEANA,  P.  v.  M.,  in   Muell.  Cens.  Supp.   1, 

for  1885. 

Kangaroo  Island,  South  Australia. 

Some  years  ago  I  receiyed  from  Mr.  J.  E.  Brown,  then  Conseryator  of 
Porests  of  South  Australia,  the  handsome  resin  of  this  new  species.  It  is 
obtainable  in  large  pieces,  free  &om  woody  matter.  Mr.  Albert  Molineux 
informs  me  that  as  much  as  a  flour-bag  (4  bushels)  of  the  resin  has  been 
^thered  from  three  stumps,  the  upper  part  down  to  the  ground  not  being 
mcluded.  It  is  more  or  less  yesicmar.  It  breaks  up  and  powders  with  the 
utmost  facility.  The  fresh  fracture  is  yery  bright,  and  of  a  rich,  pure,  ruby 
colour.  The  powder  is  dull,  and  of  the  colour  of  excellent  chrome-orange. 
The  colour  of  the  lumps,  originally  of  a  ruby  colour,  becomes  dulled  by  the 
friction  of  the  masses  against  each  other,  and  so  becomes  from  liyer-colour 
to  chrome-orange. 

Neither  in  lump  nor  in  powder  has  the  resin  any  odour  at  ordinary 
temperatures. 

The  finely-powdered  substance  give  up  a  little  colour  (yellow)  to  cold 
water,  when  digested  in  it.  The  colour  appears  to  be  most  marked  in  this 
species,  although  in  other  JCantkorrhaea  resins  there  is  a  trace  of  colour, 
when  the  water  is  heated,  the  resin  melts  and  becomes  of  a  blood-red  colour, 
the  liquid  becoming  turbid  at  the  same  time. 

Petroleum  spirit  extracts  '1  per  cent,  of  resin,  which  appears  to  be  without 
colour,  and  is  without  odour.  Eectified  spirit  dissolves  the  whole  of  the 
remainder  (there  is  but  a  trace  of  impurity),  forming  a  beautiful  ruby- 
coloured  liquid.  Benzoic  acid  crystallizes  out  from  the  resin,  and  appears 
to  be  intermediate  in  quality  between  that  yielded  by  X.  arhorea  and  X. 
hastilis,  under  similar  circumstances. 
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Native  Fig  Juices  and  Caoutchouc  (India-rubber). 


Thb  following  correspondence  settles  for  the  present  a  vexed  question : — 

Department  of  Mines  and  Agriculture,  "  Forests," 
Sir,  Sydney,  27  April,  1894. 

Tou  are  aware  that  ever  since  the  paper  of  Warren  de  la  Eue  and 
Hugo  Miller  (Phil.  Trans.,  1860;  Joum.  Chem.  Soc,  1862,  n.  62;  AVatts' 
Diet.,  ii,  616)  spasmodic  attempts  have  been  made  to  extract  the  caoutchouc 
which  is  contained  in  the  juices  of  our  native  figs,  notably  F,  ruhiginosa  and 
F,  macrophylla.  The  latest  and  most  serious  attempt  to  ascertain  the  chemical 
composition  of  these  juices  is  a  paper  by  Professor  E.  H.  Eennie  and  G. 
Goyder,  entitled  "The  Hesius  oE  Ficus  ruhiginosa  and  F,  macrophylla''* 
(Preliminary  notice)  ;  Joum.  Chem.  Soc.  LXf,  916. 

In  order  to  satisfactorily  ascertain  whether  extraction  of  the  caoutchouc 
from  these  fig-tree  juices  can  be  profitably  carried  on  in  New  South  Wales, 
I  am  anxious  to  learn  the  most  approved  method  of  dealing  with  juices  of 
this  class.  I  have  read  with  interest  the  following  articles  in  the  Kew 
Bullet  in  : — 

(a)  Lagos  Rubber  (Ficus  vogelii^  Miq.)     November,  1888,  p.  253. 

(b)  West  African  Eubbers,  March,  1889,  p.  63. 

(c)  Lagos  Eubber,  May,  1890,  p.  89. 

These  all  refer  to  Picus  juices,  and  it  is  perhaps  a  fair  inference  that  our 
trees  should  be  dealt  with  similarly  to  the  Avest  African  ones,  and  that  the 
resulting  products  are  similar. 

I  gather  from  the  above  reports  that  the  experiments  of  Mr.  Alran  Millson 
at  Lagos,  in  the  matter  of  extraction  of  the  India-rubber  (caoutchouc)  from 
the  Ficus  juices  are  not  altogether  satisfactory,  and  some  friendly  criticism 
was  given  by  the  India-rubber,  Gutta-percha,  and  Telegraph  Works  Company 
of  Silverton  (p.  258,  November,  1888)  ;  but  neither  in  this,  nor  in  subsequent 
issues  of  the  Keu)  Bulletin,  do  I  find  explicitly  stated  what  is  the  method 
recommended  for  the  treatment  of  the  Ficus  juice.  At  certain  seasons  of  the 
year  the  juice  (latex)  of  our  native  figs  flows  freely  and  abundantly  if  the 
tree  be  cut  with  an  axe.  This  juice  could  readily  be  collected  in  vessels.  I 
shall  be  glad  if  you  will  kindly  inform  me  how  this  juice  should  be  treated, 
and  in  what  quantity,  and  in  what  condition,  should  the  sample  be  that  I 
should  send  to  London  with  the  view  of  obtaining  expert  opinion  in  regard  to 
the  probable  commercial  value  of  the  article. 

By  this  post  I  send  you  a  specimen  of  Ficus  juice,  and  also  one  of  crude 
caoutchouc — "obtained  by  evaporation" — by  a  correspondent  of  this  Depart- 
ment. They  are  small  specimens,  and  I  have  not  broken  the  seals  since  I 
received  them,  as  fermentation  majr  be  set  up.  I  do  not  know  whether  they 
will  be  of  any  assistance  to  you  in  giving  me  the  advice  I  ask  for,  as  I  presume 
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you  will  require  to  see  the  caoutchouc  prepared  according  to  the  method 
you  will  suggest ;  meantime,  any  information  and  suggestions  will  be  much 
appreciated. 

I  have,  Ac, 

T.  M.  SLATTEEY. 
Professor  W.  J.  Thiselton-Dyer.,  M.A.,  C.M.G-.,  F.E.3., 
Director,  Boyal  Gardens,  Kow,  England. 


Office  of  the  Agent- General  for  New  South  "Wales, 
Westminster  Chambers,  9,  Victoria-street,  "Westminster,  S.W., 

Sir,  3  August,  1894. 

Keferring  to  your  letter  of  the  27th  April  last,  transmitting  two 
bottles  of  Eicus  juice,  for  the  purpose  of  ascertaining  from  Professor 
Thiselton-Dyer  advice  as  to  how  this  juice  should  be  treated,  &c.y  in  order 
to  obtain  expert  opinion  in  regard  to  the  probable  commercial  value  of  the 
article,  I  have  now  the  honor  to  inform  you  that  I  duly  forwarded  to 
Professor  Thiselton-Dyer  the  samples  referred  to,  together  with  a  copy  of 
your  letter  under  acknowledgment,  with  a  request  that  he  would  be  kind 
enough  to  comply  with  your  wishes  in  this  behalf,  and  I  send  herewith  a 
copy  of  a  communication  he  has  addressed  to  me  in  reply  upon  the  subject. 

In  accordance  with  the  suggestion  made  by  Mr.  Thiselton-Dyer,  and  with 
a  view  to  obtain  the  fullest  possible  information,  I  addressed  a  letter  to 
"  The  India-rubber,  Guttapercha,  and  Telegraph  Works  Company 
(Limited),"  forwarding  the  samples  in  question,  with  a  request  that  they 
would  advise  as  to  how  this  juice  should  be  treated  for  the  purpose  of 
making  it  marketable  and  suitable  for  manufacturing  purposes,  and  inform 
me  of  its  commercial  value,  and  I  send  herewith,  tor  your  information,  a 
copy  of  their  report  upon  the  juice,  from  which  jou  will  observe  that  they 
state  they  have  not  been  able  to  give  an  estimate  of  the  value  of  the 
materials  in  question,  as  it  was  impossible  for  them  to  do  so  with  such  small 
samples  as  were  sent  by  you,  and  that  they  would  require  at  least  28  lb.  of 
each  sample. 

I  return,  under  separate  cover,  the  samples  in  the  condition  they  were 
received  in  this  Department  from  "The  Indiarubber,  Guttapercha,  and 
Telegraph  Works  Co.  (Limited)."  I  have,  Ac, 

SAUL  SAMTEL. 
The  Honorable  The  Secretary  for  Mines  and  Agriculture,  Sydney. 


Sir,  Boyal  Gardens,  Kew,  21  June,  1894. 

I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  J 9th 
June  (2,850-94),  on  the  treatment  of  the  milk  of  certain  species  of  Ficus  in 
New  South  Wales,  for  the  purpose  of  obtaining  india-rubber. 

2.  Although  most  species  of  Ficus  yield  a  milky  juice,  I  am  not  aware  that 
any  species  at  present  produces  a  commercial  article  except  the  well-known 
Ficus  elastica  of  Assam. 

8.  The  problem  which  the  Department  of  Mines  and  Agriculture  has 
before  it  is  precisely  similar  to  that  which  ba£9ed  the  Government  of  Lagos 
in  the  case  of  Ficus  vagelii.  Mr.  Slattery  seems  fully  acquainted  with  the 
literature  of  the  subject,  and  I  am  in  possession  of  no  further  information 
upon  it.  There  is  no  general  method  known  for  separating  caoutchouc 
from  the  "milk"  in  which  it  is  mechanically  suspended.  The  methods  in 
praetiod  use  vary  in  difierent  countries,  and  with  the  different  kinds  of 
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trees  from  whict  the  milk  is  drawn.  Samples  of  milk  hare  been  repeatedly 
sent  to  this  country  for  the  further  investigation  of  the  problem  how  best 
to  produce  "  coagulation."  But  this  can  only  be  advantageously  studied  on 
"fresh"  samples.  When  they  reach  this  country  they  have  ordinarily 
undergone  so  much  alteration  that  no  practical  results  are  attainable.  All 
that  can  at  present  be  said  on  the  subject  will  be  found  by  a  careful  study 
of  the  articles  in  the  Kew  Bulletin^  cited  in  Mr.  Slattery's  letter. 

6.  The  samples  accompanying  your  letter  are  herewith  returned.  Nothing 
can  be  done  with  them  at  Kew.  If  some  investigation  of  them  is  thought 
desirable,  though  I  do  not  think  myself  that  it  would  lead  to  any  useful 
result,  the  assistance  of  the  India-rubber,  Guttapercha,  and  Telegraph  Works 
Company  (Limited),  at  Silvertown,  might  be  invoked. 

I  am,  &c», 

W.  T.  THISELTON-DTEB. 

The  Hon.  Sir  Saul  Samuel,  K.C.M.G.,  C.B., 
Agent- Greneral  for  New  South  Wales. 


Dear  Sir,  Silvertown,  London,  E.,  30  July,  1894j. 

Be  Ficus  Juice. 

We  are  in  receipt  of  your  letter  of  the  6th  instant  (Eeference 
2,851-3,241),  together  with  the  two  samples  of  Ficus  juice  referred  to  therein. 

These  we  have  subjected  to  analysis  with*the  following  results  (in  the 
absence  of  any  distinct  mark  on  the  samples,  we  refer  to  them  as  Nos.  1 
and2):— 

No.  1  was  contained  in  a  wide-mouthed  bottle,  and  was  in  the  form  of  a 
solid,  a  sample  of  which  we  return  as  retjuested.  It  yielded  about  7  per 
cent,  of  a  substance  closely  resembling  India-rubber,  and  about  73  per  cent, 
resin.    It  is  probably  of  no  use  as  a  source  of  India-rubber. 

No.  2  came  to  hand  in  the  form  of  a  milky  liquid,  and  yielded,  after  being 
evaporated  to  dryness,  7  per  cent,  of  a  substance  similar  to  caoutchouc  and 
89  per  cent,  of  resins.  We  send  you  a  sample  of  the  dried  juice.  This  was 
simply  evaporated  in  an  open  vessel  without  heat,  which  would  be  the  best 
wayof  obtaining  it  should  it  be  found  hereafter  to  have  a  commercial  value. 

We  also  send  samples  of  the  resins  extracted  by  alcohol. 

In  the  above  report  we  have  not  been  able  to  give  you  an  estimate  of  the 
value  of  these  materials,  as  it  is  impossible  to  do  so  with  such  small 
samples ;  we  should  require  at  least  28  lb.  of  each. 

We  may  say  that  the  original  liquid  No.  2  was  all  used  up,  and  in  con- 
sequence we  are  unable  to  return  you  any  in  that  condition. 

We  are  sending  the  box  containing  the  results  of  our  experiments  per 
parcels  post.  We  remain,  &c., 

The  India-rubber,  Guttapercha,  and  Telegraph  Works  Co.  (Limited). 

C.  H.  GRAY, 

Manager,  India-rubber  Department. 

The  Hon.  Sir  Saul  Samuel,  K.C.M.G.,  C.B., 

Ageut-G^eneral  for  New  South  AVales, 
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Ringbarking  in  Western  New  South  Wales.* 


Bt  THOMAS  KIDSTON, 
Forester. 


The  diversity  of  opinion  on  the  utility  of  ringbArking  timber  has  always 
been  a  matter  of  surprise  to  me,  whether  it  is  beneficial  to  the  country  or 
the  contrary.  As  we  go  further  west  from  the  Blue  Mountains  the  raiD&ll 
steadily  decrease?,  till  in  dry  years  it  reaches  a  minimum  of  5  to  7  inches 
annually.  When  several  years  of  drought  occur  in  succession,  a  period  of 
stagnation  in  timber  growth  sets  in,  the  hardwoods  can  barely  hold  their  ovm, 
vitality  seems  to  leave  the  central,  matured  timber,  and  to  be  only  active  in 
the  sapwood  and  bark,  the  interior  of  the  trees  becomes  rapidly  destroyed  by 
the  wnite  ant,  and  nothing  is  left  but  a  shell.  In  many  thousands  of  such 
trees,  cut  in  the  mining  districts  of  Mount  Hope,  Nymagee,  and  Cobar,  and 
along  the  telegraph  lines,  I  have  never  seen  a  hardwood  tree  (Eucalypt) 
sound  at  heart  over  10  inches  in  diameter.  They  can  only  be  regarded  as 
large  weeds,  which  exhaust  the  plant  food  of  the  soil.  It  does  not  appear 
to  be  generally  known  tiiat  when  permission  is  granted  to  a  lessee  of  Crown 
lands  to  ringbark,  not  only  are  any  blocks  of  valuable  timber  trees  reserved, 
but  that  certain  kinds  of  trees,  and  good  trees  of  any  kind,  fit  for  sawing, 
splitting,  or  shade,  are  not  permitted  to  be  destroyed.  Indiscriminate  ring- 
barking,  such  as  obtained  in  former  years,  when  everything  was  cut  down,  ajid 
no  distinction  made  between  good  timber  trees  and  hollow,  stunted,  and  worth- 
less rubbish,  is,  of  course,  to  be  condemned,  and  this  rendered  the  formation 
of  the  Forest  Department  a  necessity.  "With  the  above  reservations,  however, 
permitting  and  encouraging  the  sweeping  away  of  noxious  and  worthless 
forest  growths,  opens  up  and  promotes  the  occupation  of  the  land,  benefits 
the  lessee,  develops  the  capabilities  of  the  soil,  and  must  greatly  enhance  the 
value  of  the  land  as  an  asset  of  the  Crown.  Short  of  personal  experience, 
jio  one  could  conceive  the  difference  between  a  country  thickly  covered  with 
box  or  belar,  with  yarran  pine  and  other  scrubs,  before  and  after  being  ring- 
barked  and  scrubbed.  In  the  one  case,  25  to  40  acres  are  found  necessary 
to  keep  a  sheep  in  a  miserable  hunted  condition ;  in  the  other,  the  same 
country  will  keep  and  fatten  a  sheep  to  an  acre.  The  timber,  while  growing, 
reduces  the  grazing  capabilities  75  to  90  per  cent.,  and  greatlv  impairs  the 
nutritive  qualities  of  what  little  grass  may  grow  on  it.  It  should  not  be 
forgotten  that  our  annual  rainfall  varies  from  18  to  5  inches.  Between  1883 
and  1886,  inclusive,  the  rainfall  was  much  below  the  average,  and  young 

*  The  above  article  is  printed  as  expressing  the  opinions  of  a  gentleman  of  experience  of 
the  subject  treated.  They  are,  howcTer,  to  be  accepted  as  his  opinions,  and  the  fact  of 
their  publication  does  not  imply  any  indorsement  on  the  pait  of  the  Department. — ^Ed. 
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pine  grew  very  little  during  these  years.  On  upland  country,  with  thin 
surface  soil,  it  was  attacked  by  a  parasitical  worm,  and  died  in  large  quantities. 
In  1887  young  pine  grew  more  than  in  the  five  preceding  yeara.  As  the 
white  ant  does  not  readily  attack  the  pine,  it  thus  hecomes  the  most  valuable 
and  useful  timber  we  have,  being  almost  the  only  large  timber  having  this 
property.  In  most  other  respects  it  is  inferior  to  the  pine  timber  of  other 
lands.  When  seasoned,  it  becomes  very  brittle,  has  little  tenacity,  each  nail- 
hole  has  to  be  bored,  is  difficult  to  plane  and  work,  and  is  of  low  breaking 
strain. 

The  only  timbers  excelling  it  in  value  are  the  river  gum  and  the  ironbark, 
both  of  which,  unfortunately,  are  found  in  very  small  quantities. 

I  entirely  dissent  from  the  opinion  that  forest  destruction  diminishes 
rainfall.  I  have  been  through  .  Lower  and  Upper  Canada,  Nova  Scotia,  and . 
the  New  England  States  of  North  America,  where  the  greatest  amount  of 
timber  cutting  has  taken  place  in  the  world's  history,  in  a  like  time,  and  yet 
rainfall  statistics  show  that  during  the  last'sisty  ^ears  the  rainfall  has  slowly, 
yet  continuously,  risen,  and  one  of  the  most  emment  meteorolorists  (Prof. 
Marsh,  from  memory),  after  a  life-long  study,  has  recorded  his  opinion 
"that  rainfall  is  not  increased  or  diminished  by  anything  that  man  has  done, 
hul  hy  some  great  cause,  external  io  the  earthy  In  this  western  country,  if 
ridden  over  a  fortnight  after  a  fall  of  2  or  3  inches  of  rain,  it  will  bo  found 
soft  and  boggy,  if  ringbarked,  but  the  adjoining  unringed  country  will  be 
comparatively  firm  and  sound.  In  the  latter  (green  timbered  country),  the 
enormously  increased  evaporating  surface  of  tiie  leafage,  compared  with 
the  area  of  the  plot  occupied  by  the  tree,  has  carriel  the  moisture  off  into 
the  air,  which  is  still  retained  in  the  soil  among  the  dead  ringbarked  timber, 
and  the  grasses  are  nourished  long  after  the  soil  among  the  live  trees  is 
parched  and  dry.  The  main  cause  of  the  water  disappearing  more  rapidly 
from  rolling  or  hilly  country  now  than  formerly  is  the  solididcation  of  the 
soil  by  the  trampling  of  stock,  more  especially  sheep.  In  Western  Queens- 
land, or  any  new  country,  before  being  stocked,  the  surface  was  soft  and 
spongy,  and  a  large  part  of  the  rainfall  sank  directly  into  the  soil.  Now, 
when  trodden  down  and  hardened  by  stock,  the  water  more  readily  runs  off, 
and  so  tends  to  form  creeks  and  waterholes,  which  did  not  formerly  exist. 
The  sheep  also  trod  into  the  damp  soil  the  pine  seed,  which  formerly  perished 
on  the  surface,  or  was  swept  into  the  rivers  by  heavy  rains.  Hardening  the 
eurface  soil  will  account  for  the  more  rapid  rise  of  floods  and  the  greater 
erosion  of  river  banks. 

In  the  consideration  of  these  views,  the  climatic  conditions  of  the  district 
must  be  taken  into  account,  as  they  are  only  intended  to  apply  to  the  part 
of  New  South  Wales  west  of  Wagga  Wagga,  Forbes,  and  Nyngan. 

Beserves  of  indigenous  timber  should  be  formed  at  short  intervals  all  over 
the  Colony,  wherever  it  can  be  found  of  sufficiently  good  quality.  The 
large  areas  of  scattered  pine  which  have  been  ringbarked  have  often  been 
the  subject  of  comment  or  discussion.  Now,  there  were  at  least  35  to  40 
millions  of  acres  between  the  Murrumbidgee  and  the  Darling  more  or  less 
covered  with  pine,  all  of  which  was  rapidly  becoming  a  dense  pine  scrub, 
which  would  have  ruined  the  grazing  use  of  the  land  to  this  extent  if  allowed 
to  go  on.  I  have  counted  fifty-six  young  pines  on  a  superficial  square  foot, 
which,  of  necessity,  utterly  destroys  the  possibility  of  any  profitable  use  of 
the  soil.  To  tha^  extent  the  grazing  industry  would  have  been  ruined, 
carrying  with  it  all  the  industries  dependent  on  it,  and  this  really  embraces 
all  the  other  industries  existent  here,  with  the  exception  of  the  mining. 
Even  the  selector,  who,  by  taking  contracts  for  tank  sinking,  fencing,  &c., 
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is  thereby  assisted  to  pay  his  rent.  Unless  ringbarking  and  scmbbiiig  had 
been  allowed,  under  conditions,  the  country  most  hare  reverted  to  tiie  ooen- 
pation  of  the  kangaroo,  the  wallaby,  and  the  warrigal.  Sorely  no  one  will 
contend  that  40  millions  of  acres  of  the  rich  lands  between  tiie  Marram- 
bidgee  and  the  Darling  should  be  left  locked  up  in  reserves  of  pine  forests. 
Certainly  not,  if  my  estimate  of  its  comparative  value  as  a  timber  be  anj 
approximation  to  the  truth.  Had  permission  not  be^i  granted  to  keep  it 
^vithin  bounds,  this  fine  country  must  have  become  like  the  pine  barrens  of 
Georgia  and  South  Carolina.  But  we  are  by  no  means  done  with  the  pine 
timber  and  scrub.  Very  hx^  indeed,  from  it.  On  all  the  lands  which  hare 
been  ringbarked  a  proline  crop  of  young  trees  has  come  up,  so  that  for 
many  years  a  reserve  of  this  timber  could  be  made  that  would,  in  time, 
secure  any  quantity  which  might  be  desired. 
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Notes  on  Fruit-growing  at  Mildura. 


By  albert  H.  BENSON, 
Fruit  Expert. 


Hatino  been  appointed  to  represent  the  New  South  Wales  Department  of 
Agriculture  at  the  Intercolonial  Convention  of  Fruit-growers  held  at  Mildura 
on  August  7th  and  8th  last,  I  think  a  short  account  of  the  work  of  the  con- 
yention,  as  well  as  of  my  visit  generally,  may  be  of  interest  and,  possibly,  of 
some  value  to  the  fruit-growers  of  this  Colony.  The  convention,  which  was 
organised  by  the  Mildura  Horticultural  Society,  was  attended  by  delegates 
from  New  South  Wales,  Queensland,  South  Australia,  Tasmania,  and  Vic- 
toria, for  though  Mildura  is  in  Victoria,  yet  it  is  bo  far  from  any  other  settled 
district  that  it  is  in  reality  a  small  Colony  by  itself,  and  delegates  from  all 
the  principal  fruit-growing  districts  of  Victoria  were  present.  At  the 
convention  a  number  of  papers  treating  of  the  fruit  indushy  in  general  and 
of  the  questions  of  co-operation,  export  and  fruit  pests  in  particular,  as  well 
as  several  valuable  papers  on  cultivation,  pruning,  propagating,  brandy- 
making,  Ac.,  were  read,  and  will  be  published  by  the  Mildura  Society. 
Unfortunately,  there  were  far  too  many  papers  on  the  programme  to  d^ 
with  properly  in  the  time,  consequently  several  were  taken  as  read,  and  there 
was  little  discussion  on  any  of  the  others.  This,  in  my  opinion,  was  a  great 
mistake,  as  the  discussion  that  should  follow  the  reading  of  a  paper  is  often 
of  more  value  than  the  paper  itself,  for,  no  matter  how  good  the  paper  may 
be,  there  are  always  points  that  should  be  brought  out  and  discussed.  It  is 
on  these  points  very  often  that  the  value  of  the  paper  depends,  so  that  it  is 
always  advisable  to  have  them  thoroughly  thrashed  out. 

The  great  feature  of  the  conference  was  the  extraordinary  unanimity  of 
opinion  amongst  the  delegates  regarding  the  necessity  for  concerted  action 
on  the  part  of  fruit-growers  in  all  the  Australian  Colonies  to  deal  elEectively 
with  all  matters  of  vital  importance  to  the  fruit  industry,  especially  the 
qriestions  of  fruit  pests,  export,  developing  new  markets,  and  fruit  nomen- 
clature, and,  as  a  result  of  this  unanimity,  it  was  decided  to  form  an 
Australian  Federated  Fruit-growers  Association,  the  preliminary  steps  in 
the  formation  of  which  are  now  being  taken.  It  is  only  by  concerted  action 
on  the  part  of  all  the  Australian  Colonies,  and  of  the  fruit-growers  in  each 
Colony,  that  we  will  ever  be  able  to  place  the  fruit-growing  industries  of 
these  Colonies  on  a  thoroughly  sound  basis,  and  be  able  to  hold  our  own  in 
the  markets  of  the  world.  The  time  has  now  conie  when  we  must  look  beyond 
tbese  Colonies  for  a  market  for  our  produce,  and  it  is  only  by  concerted 
action  that  such  markets  will  be  developed  and  maintained. 

By  concerted  action  we  shall  also  be  able  to  minimise  the  loss  from  fruit 
pests  of  all  kinds,  and  also  be  able  to  straighten  up  the  very  mixed  fruit 
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nomenclature,  so  that  a  fruit  instead  of  being  known  by  a  different  name  in 
every  Colony,  and  often  by  different  names  in  different  parts  of  t^e  same 
Colony,  shall  have  one  name,  and  one  only.  Another  point,  and  one  that  I 
touched  upon  at  the  conference,  is  that  with  concerted  action  we  will  be  able 
to  have  a  standard  measure  for  fruit.  Our  present  system  is  simply 
absurd,  and  why  fruit  should  not  be  sold  by  a  standard  measure,  the  same 
as  wheat  or  wine,  so  that  the  buyer  knows  exactly  what  he  is  purchasing,  I 
fail  to  see. 

Another  feature  of  the  Conference,  and  also  of  the  journey  to  and  from 
Mildura,  when  numbers  of  delegates  travelled  together,  was  the  earnestness 
of  the  delegates,  the  interest  they  took  in  all  matters  under  discussion,  the 
desire  to  do  good  work  and  accomplish  something  that  would  further  the 
welfare  of  the  industry,  the  readiness  and  willingness  with  which  information 
was  given,  and  the  desire  which  was  shown  to  help  each  other  by  pulling 
together  in  all  matters  of  vital  importance  to  the  fruit  industry. 

Advantage  was  taken  of  the  Conference  to  hold  a  citrus  fair,  and  the 
delegates  were  enabled  to  form  a  very  fair  opinion  of  the  productions  of  the 
settlement,  as  the  show  was  by  no  means  confined  to  citrus  fruits,  but  there 
was  a  very  fine  display  of  dried  fruits,  jams,  jellies,  wines,  brandies,  olive 
oil,  pickled  olives,  &c.  There  was  also  a  grand  display  of  tropical  and  semi- 
tropical  fruits  and  economic  products  that  were  exhibited  by  the  Queensland 
delegates,  which  was  a  credit  to  our  neighbours  in  the  north,  and  a  practical 
illustration  of  the  energy  of  its  deleo[ates. 

In  conjunction  with  Mr.  L.  G.  Corrie,  of  Brisbane,  I  was  appointed  to 
judge  the  citrus  and  other  fresh  fruits,  Mr.  Corrie  standing  out  when  any 
Queensland  fruits  were  competing.  The  citrus  fruits  were  a  very  fine  lot, 
and  included  many  specimens  of  really  first-class  quality  fruit»  especifdly 
some  of  the  fruit  from  imported  Californian  trees,  and  some  of  the  Queens- 
land fruit.  The  great  competition  was  for  the  collection  of  citrus  fruits,  of 
which  not  leas  than  twelve  cases  in  all,  or  less  than  half  a  case  of  any  one 
variety,  was  to  be  shown,  and  for  this  there  were  only  two  competitors — 
Lord  Eanf urly  and  Messrs.  Fffgan  Bros,  of  Dural.  The  fruit  from  Old 
Mildura,  though  grown  on  trees  that  are  not  five  years  old,  was,  as  a  whole, 
decidedly  superior  to  the  Dural  fruit,  the  Washington  Navels  and  cured 
Lisbon  lemons  being  especially  fino.  Where  the  Mildura  fruit  was  superior 
to  the  Dural  fruit  was  in  the  flavour  and  absence  of  rag.  The  skins  of  some 
of  the  Mildura  fruit  were,  however,  decidedly  coarse,  but  this  was  fruit 
grown  on  trees  purchased  in  the  Colonies,  and  not  any  of  the  imported 
varieties.  All  the  oranges  grown  at  Mildura  are  by  no  means  of  good 
quality ;  in  fact,  the  bulk  are  decidedly  inferior,  but  this  is  on  account  of  the 
worthless  trees  that  were  first  planted.  It  is  only  the  imported  trees  that 
are  producing  first-cliss  fruit,  and  of  these  the  following  varieties  are 
superior  to  our  common  oranges,  and  would  pay  to  be  largely  worked  in  this 
Colony,  as  the  quality  of  our  oranges  as  seen  on  our  markets  is  getting  year 
by  year  steadily  worse,  so  that  it  is  now  a  difficult  matter  to  get  a  case  of 
really  fine  fruit,  viz. : — "  Washington  Navel ;"  this  is  an  entirely  distinct 
orange  from  the  common  navel.  '*  Mediterranean  Sweet" ;  a  small  tree,  of 
droopinor  habit,  nearly  thomless ;  a  prolific  and  early  bearer  of  high-class 
fruit.  "  Azorean  St.  Michael,"  a  large  tree,  moderately  thorny  :  first-class 
fruit.  "  Homosassa,"  the  favourite  Florida  orange ;  tree  very  thorny,  good 
grower ;  fruit  nearly  seedless,  and  very  heavy.  "  Paper  Eind  St.  Michaels," 
a  round,  very  heavy  fruit,  of  medium  size,  having  a  very  thin  skin  ;  quality 
very  good.  In  addition  to  the  prize  mentioned  there  were  a  number  of  prizes 
for  different  varieties,  and  in  some  the  competition  was  very  keen.    In  these 
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New  South  Wales  was  ratter  more  Buccessful,  though  not  with  Cumberland 
fruit.  However,  Miss  Holding,  of  Wentworth,  showed  some  very  fine  fruit, 
and  saved  the  reputation  of  the  Colony.  Of  lemons  there  was  a  very 
good  display,  with  the  exception  of  one  sample,  all  being  partly  cured  fruit. 
In  mandarins  and  bitter  oranges  Queensland  had  it  all  her  own  way.  The 
seedling  Mandarin,  shown  by  Mr.  W.  H.  Parker,  of  Q-len  Eetreat,  Brisbano, 
was  superior  to  any  Mandarin  that  I  had  previously  seen,  and  a  distinct 
acquisition  to  our  list  of  first-quality  fruits. 

A  fine  collection  of  apples  was  also  exhibited  by  Mr.  J.  R.  Warren,  of 
Harcourt,  Victoria.  Amongst  the  fruits  exhibited  by  the  Queensland  Dele- 
gates, but  which  were  not  for  competition,  were  some  very  fine  pine-apples  of 
the  Ripley's  Queen  and  smooth-leaved  Cayenne  varieties,  some  especially  good 
papaws,  and  some  small  though  highly-fiavoured  custard  apples.  Specimens 
of  the  Monstera  Deliciosa  and  Carambola  plums,  as  well  as  of  our  native 
limes  and  oranges  were  also  shown,  and  the  collection  of  economic  plants 
contained  some  very  fine  specimens  of  sugar-cane  and  arrowroot,  as  well  as 
a  large  number  of  other  plants  and  products.  One  thing  about  the  Queens- 
land exhibit  greatly  in  its  favour  was  that  it  was  well  staged,  and  every 
exhibit  was  distinctly  labelled  with  its  common  and  scientific  name,  as  well 
as  tho  grower's  name  and  the  district  where  grown.  This  distinct  labelling 
of  the  exhibits  is  a  point  that  is  often  ^eatly  neglected  in  our  local  shows, 
and  very  wrongly  so,  as  when  the  exhibits  are  clearly  and  correctly  labelled, 
their  educational  value  is  very  greatly  increased. 

It  is  interesting  to  note  that  the  whole  of  the  Queensland  fruits  were 
packed  in  tea-tree  bark,  which  proved  to  be  an  excellent  packing  material, 
as  all  the  fruit  carried  well,  and  arrired  in  good  condition.  The  test  was  a 
severe  one,  as  some  of  the  fruit  had  been  gathered  for  over  a  month,  and 
many  of  the  fruits  shown  are  naturally  tender  and  hard  to  ship.  The  journey 
was  also  a  hard  one  on  the  fruit,  as  it  had  to  be  transhipped  several  times, 
and  every  handling  tends  to  bruise  the  fruit  more  or  less,  so  that  the  packing 
material  used  must  be  considered  a  great  success. 

In  addition  to  judging  the  fresh  fruits,  I,  in  conjunction  with  Mr.  Allen, 
the  Manager  of  the  Mildura  Planters'  Union,  judged  the  dried  fruits,  and 
here  in  several  of  the  classes  the  competition  was  very  keen,  and  the  exhibits 
of  especial  merit. 

In  dried  apricots,  which  are  Mildura's  specialty,  some  very  fine  fruit  was 
shown,  which  would  have  no  diflBculty  in  finding  a  ready  sale  at  good  prices 
in  any  market.  The  fruit  was  of  large  size,  fine  colour,  good  texture,  well 
cured,  and  very  free  from  grit,  which  is  often  so  noticeable  in  sun-dried 
fruit.  Some  fine  samples  of  dried  peaches  were  shown :  two  samples  of 
Alberta,  one  peeled  and  one  uupeeled,  being  of  especial  merit.  A  good 
sample  of  dried  nectarines  was  also  shown,  and  there  were  also  samples  of 
dried  figs,  pears,  and  quinces,  none  of  which,  however,  were  of  especial  merit ; 
one  sample  of  figs,  '*  White  Adriatics,"  was,  however,  fair,  but  the  sample 
was  uneven,  some  being  well  cured,  and  others  very  indifierently.  It  is 
probable,  however,  that,  with  the  experience  gained  by  drying  last  year's 
crop,  that  there  will  be  a  better  result  from  the  present  crop. 

There  were  a  nuaiber  of  raisins  shown,  some  of  which,  both  layers  and 
lexias,  were  very  good,  the  berries  being  large  and  meaty,  the  skins  as  a  rule 
fairly  tender,  but  the  stones  were  heavy.  This  latter  fault  will  probably 
disappear  as  the  vines  grow  older,  as  tho  raisins  from  young  vines  have  always 
large  stones. 

An  exceedingly  good  sample  of  currants  was  shown,  the  fruit  being  of 
good  size,  very  even,  of  good  colour,  and  remarkably  clear,  and  free  from 
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doat,  altogether  a  very  superior  Bample  to  the  cuiranta  of  oar  stores.  Some 
good  samples  of  sultanas  were  also  exhibited,  the  fruit  being  quite  equal  to 
anything  imported,  thus  proyingconelusiyelj  that  as  &r  as  raisins,  currants, 
and  sultanas  are  concerned,  there  should  be  no  occasion  to  import  any  into 
this  Colony,  as  what  has  been  done  at  Mildura  can  be  done  quite  as  well  in 
many  of  the  drier  parts  of  New  South  Wales. 

Before  leaving  tne  dried  fruits  I  must  say  a  few  words  about  a  small  box 
of  crystallised  fruits,  consisting  of  plums,  pears,  comquats,  apricots,  and 
green  almonds,  that  were  exhibited,  and  whicn  were  prepared  by  a  Milduia 
lady.  The  fruits  were  equal  to  any  of  the  crystallised  Erench  fruits,  and 
the  process  of  manufacture  was  evidently  similar.  The  fruit  was  exceedin^y 
well  got  up,  and  would,  I  am  sure,  find  a  ready  sale  anywhere.  The  fair  was 
very  well  managed,  the  exhibits  being  staged  and  arranged  so  as  to  produce 
the  best  elEect,  and  to  show  ofi  to  the  best  advantage,  and  the  whole  of  the 
decorations  and  trophies  were  arranged  with  great  taste.  The  fair  was  a 
credit  to  Mildura,  and  I  am  sure  was  a  revelation  to  most  of  the  delegates. 
I  cannot  give  too  great  praise  to  the  indefatigable  energy  of  the  secretary, 
Mr.  W.  H.  Taylour,  ana  of  the  stewards,  as  the  fair  was  a  decided  success, 
no  trouble  being  spared  to  make  it  as  attractive  as  possible  in  every  way. 

Having  now  given  a  short  account  of  some  of  the  productions  of  Mildura, 
and  their  method  of  exhibiting  them,  I  will  give  a  few  of  my  impressions  of 
the  fruit-growing  capabilities  of  Mildura,  and  of  the  work  that  has  been 
and  is  being  done  there — dealing  more  particularly  with  the  methods  of 
cultivation  and  irrigation  adopted,  and  of  the  drying  and  handling  of  the 
fruits  when  grown. 

In  the  first  place  we  have  to  consider  the  suitability  of  Mildura  for  an 
irrigation  colony  especially  adapted  for  fruit  culture,  and  of  this  aoitabilil^ 
there  is  not  the  slightest  question,  as  the  great  essentials  to  success  are  all 
present,  the  greatest  drawback  to  the  settlement  being  its  distuice  £rom  a 
market.  This  difficulty  will  be  in  a  great  measure  overcome  when  there 
is  a  railway,  the  building  of  which  is  only  a  matter  of  time,  as  it  is  bound  to 
go  to  Mildura  sooner  or  later.  The  great  essentials  to  success  are  climate, 
and  the  mildness  of  the  winter  and  the  long  dry  summer.  The  abundant 
sunshine  and  very  dry  air  of  Mildura,  are  just  what  are  needed  to  produce  a 
gdod-drying  fruit,  and  also  to  dry  it  when  grown ;  and  when  combined  with 
iudicious  irrigation,  to  produce  a  high-class  orange  or  lemon. 

The  second  essential  is  the  suitability  of  the  soil  for  irrigation  and  fruit 
culture,  and  it  is  of  the  greatest  importance  to  the  ultimate  success  of  the 
settlement  to  get  the  right  kind  of  soil — in  fact,  it  is  a  much  more  important 
point  than  most  persons  are  led  to  think,  the  common  idea  being,  that  no 
matter  what  kind  of  soil  you  irrigate,  it  will  be  much  the  same  and 
produce  good  crops.  This  is,  however,  a  very  great  mistake,  as  no  land  is 
suitable  for  irrigation  on  a  large  scale  unless  it  possesses  perfect  natural 
drainage,  and  the  only  soils  that  possess  this  quality  are  sandy  loams  of  light 
or  medium  texture,  of  good  depth,  and  having  a  porous  subsoil  to  allow  a 
free  get-away  for  superfluous  water ;  all  soils  having  a  clay  subsoil  or  a 
hard-pan  within  a  short  distance  of  the  surface  are  unsuited  for  irrigation 
unless  thev  are  first  well  sub-drained.  The  soils  of  Mildura  are,  as  a  rule, 
well  suited  for  irrigating,' as  they  are  of  the  right  consistency  and  possess 
the  necessary  drainage.  The  soil,  which  varies  somewhat  in  colour  and 
texture,  varies  from  a  light  sandy  loam  to  a  good  red  loam  of  medium  or 
light  medium  texture,  is  easy  to  work,  and  retains  moisture  well  when 
properly  cultivated.  In  places  there  is  a  large  amount  of  limestcme  grit  or 
small  nodules  in  the  soil,  and  the  whole  of  the  soils  that  I  aaw  were  rich  in 
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lime,  which  is  a  good  genend  indiestion  of  the  suitabQity  of  the  soil  for 
Tines.  Some  of  the  soil,  though  not  of  especial  richness,  is,  nerertheless, 
well  adapted  for  fruit  eoltnre,  as,  though  possibly'  deficient  in  some  plant 
foods  if  it  were  onlj  a  few  inches  deep,  yet  with  the  good  depth  of  soil  that 
is  generally  found,  there  is  ample  mineral  plant  food  for  the  successful 
growth  of  fruit-trees  and  yines  tor  years  to  come.  Probably  the  greatest 
deficiency  in  the  soil  is  organic  matter  or  nitrogen,  and  where  this  is 
deficient  the  growth  of  peas,  green  com,  or  cow  peas,  to  be  ploughed  in  as 
a  green  crop  for  manure  would,  probably,  have  a  very  beneficial  effect. 

The  third,  and  most  important,  consideration  is  the  supply  of  water,  and 
of  this  I  am  not  able  to  speak  with  authority ;  but,  as  far  as  I  could  learn, 
there  is  never  likely  to  be  any  anxiety  about  not  having  enough  water,  as, 
even  though  the  river  should  fall  so  low  during  a  prolonged  drought  as  not 
to  be  able  to  supply  the  necessary  water,  provision  has  been  made  to  store  a 
supply  of  water  by  locking  at  both  ends  a  large  billabong  of  the  Murray 
that  runs  for  some  10  miles  through  the  settlement,  and  which  is  always 
kept  full.  The  supply  thus  kept  as  a  stand-by  is  said  to  be  sufficient  to  meet 
tiie  requirements  oi  the  whole  Colony  for  a  period  of  three  months,  so  that 
there  snould  not  be  the  slightest  fear  of  the  settlement  ever  having  a  water 
famine. 

The  method  of  irrigation  adopted  is  by  means  of  farrows,  the  water  being 
brought  to  the  highest  portion  of  each  lot  of  10  acres,  and  thence  distributed 
in  furrows  by  gravitation.  This  is  the  simplest,  best,  and  most  satisfactory 
way  of  irrigating  an  orchard  or  vineyard,  as  the  water  is  thus  easily  dis- 
tributed through  the  soil,  and  not  confined  to  the  ground  immediately 
surrounding  the  trees  as  is  the  case  where  a  basin  is  made  round  the  tree, 
and  which  will  also  have  the  effect  of  confining  the  tree  roots  to  the  area  of 
the  land  watered.  After  the  orchard  or  vineyard  has  been  irrigated,  and  as 
soon  as  the  land  will  carry  a  horse  without  injury,  it  is  cultivated,  two  horse 
cultivators  which  stir  the  land,  not  turn  it,  being  used.  This  is  to  prevent 
the  land  caking  and  forming  a  crust,  and  the  result  is  that  the  water  is 
retained  in  the  soil  for  the  use  of  the  tree  or  vine,  and  not  lost  by  evapora- 
tion. In  many  instances  far  too  much  water  has  been  used  and  too  little 
cultivation  done;  the  greatest  success  is  obtained  by  using  as  little 
water  as  you  can  and  by  the  constant  and  thorough  use  of  the 
cultivator.  The  evil  efiects  of  over  irrigation  are  shown  by  the  rise  of 
the  alkali  in  places,  and  in  others  by  the  production  of  too  much  wood, 
and  little  (if  any)  fruit,  but  that  of  a  large  size,  though  very  watery, 
and  which  dries  badly.  The  effects  of  over  irrigation  are  very  apparent 
along  many  of  the  channels  used  for  the  conveyance  of  the  water.  The  land 
adjacent  to  the  channels  has  become  saturated  by  water  that  has  seeped 
irom  the  channels.  This  water  in  passing  through  the  soil  has  dissolved  a 
large  proportion  of  the  soluble  salts  contained  in  the  soil,  and  the  water  con- 
taining these  salts  in  solution — ^when  it  rises  by  capillary  attraction,  which 
is  greatly  accelerated  by  the  great  sun-heat — on  evaporating  &om  the  surface 
leaves  a  deposit  of  soluble  salts  behind,  giving  the  land  the  appearance  of 
being  covered  in  places  with  a  heavy  dressing  of  common  salt.  Where  these 
salts  or  alkali,  as  they  are  termed,  are  present  in  excess,  the  soil  is  rendered 
yalueless  and  unsuitable  for  growing  fruit,  as  the  excess  of  alkali  soon 
destroys  any  trees  or  yines  that  are  planted  in  the  soil.  The  causes  of  this 
seepage  are  two — first,  the  undermining  of  the  channels  by  cray-fish,  which 
bore  through  the  bed  of  the  channel,  and  allow  the  water  to  escape ;  and 
secondly,  the  subsidiary  channels  have  not,  in  my  opinion,  a  sufficient  fall,  as 
though  the  main  channels  may  run  water  well  with  a  fall  of  only  6  inches 
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to  the  mile,  the  smaller  distributing  channels  require  a  considerably  greater 
fall  than  this  to  carry  water  without  undue  loss  from  seepage.  There  are 
two  ways  by  which  this  damage  caused  by  ezcessiye  seepage  can  be  counter- 
acted. One  is  by  cementing  all  the  distributing  channels,  which  will  iuTolye 
a  very  large  expenditure,  and  the  other  is  by  sub-draining,  as  the  sub- 
drains  will  carry  off  the  excess  of  soluble  salts  in  the  soil.  Where  sub- 
drainage  is  employed,  of  course  it  will  be  necessary  to  provide  an  outlet  for 
the  drains,  as  the  water  containing  the  alkaline  salts  in  solution  must  be  got 
away  if  possible  to  the  river.  By  sub-drainage  combined  with  irrigation, 
the  most  alkaline  soils  can  in  time  be  completely  leached  of  their  excess  of 
alkali,  and  become  available  for  cultivation.  The  alkali  of  Mildura  is  a 
white  salt,  probably  a  mixture  of  common  salt — sulphate  of  soda  and 
sulphate  of  magnesia — but  I  did  not  see  any  indications  of  black  alkali  caused 
by  the  presence  of  an  excess  of  carbonate  of  soda.  I  have  mentioned  this 
matter  of  seepage  and  alkali  rather  fully,  as  it  is  a  matter  that  has  given,  and 
is  givincj,  the  people  of  Mildura  a  great  deal  of  trouble,  and  has  occasioned 
a  considerable  amount  of  loss,  as  should  any  irrigation  colonies  or  large 
irrigation  schemes  be  started  in  Now  South  Wales  it  is  the  one  great  thing 
that  should  be  guarded  against,  and  the  experience  of  Mildura  should  be  of 
the  greatest  value  to  us.  Mildura  is  by  no  means  a  dead  level  country,  the 
land  being  gently  rolling,  thus  giving  the  necessary  fall  for  the  distribution 
of  the  water  by  means  of  furrows,  and  if  sub-drainage  becomes  necessary, 
will  provide  a  get-away  for  the  water.  The  methods  of  cultivation  adopted 
at  Mildura  are  as  follow : — The  land  is  first  cleared  of  mallee  and  other 
trees  by  means  of  a  powerful  traction  engine,  and  a  strong  steel  cable, 
which  is  wound  on  a  large  drum  attached  to  the  engine.  The  wire 
cable  is  made  fast  round  the  mallee  clumps,  and  the  engine  does  the 
rest.  After  clearing,  the  land  is  cultivated  with  a  very  heavy  powerful 
steam  cultivator,  which  is  drawn  by  means  of  strong  steel  cables  attached  to 
two  powerful  traction  engines  similar  to  those  used  for  steam-ploughing,  and 
when  finished  one  way  it  is  cross-cultivated,  the  whole  ground  being 
thoroughly  loosened  to  a  depth  of  18  to  20  inches,  and  any  roots  or  stumps 
left  in  the  soil  are  completely  torn  up.  The  land  is  next  graded  or  levelled, 
so  that  tho  water  used  for  irrigation  may  be  distributed  evenly,  and  with  as 
little  trouble  as  nossible.  When  graded  the  land  is  ready  for  planting,  the 
planting  being  done  in  a  similar  manner  to  that  commonly  employed  else- 
where. After  planting,  the  cultivation  of  the  orchard  consists  in  keeping 
the  soil  well  stirred  by  means  of  a  one  or  two  horse  cultivator  during  the 
spring,  summer,  and  autumn  months,  and  by  ploughing  once  or  twice  during 
tne  winter,  taking  care  when  ploughing  not  to  ridge  the  land,  but  to  keep  it 
as  level  as  possible.  The  ploughs  I  noted  being  used  were  the  one-horse 
Oliver  chilled  ploughs,  but  where  there  is  at  all  a  large  area  of  land  to  deal 
with,  as  at  Lord  Banf urly*s,  three  or  four  gang  light  orchard-ploughs  should 
be  used,  as  they  do  the  work  equally  well,  and  are  a  great  saving  of  time 
and  labour.  At  Mildura  the  trees  are,  as  a  rule,  pruned,  and  pruned  hard, 
the  difference  between  their  deciduous  fruit-trees  and  those  commonly  met 
with  in  New  South  Wales  being  very  marked.  The  Mildura  trees  are  strong 
and  compact,  the  fruit-spurs  being  all  along  the  main  branches,  and  the  bulk 
of  the  fruit  within  easy  distance  of  the  ground.  There  was  a  very  good 
show  for  fruit,  the  apricots  especially  being  one  mass  of  fruit-buds.  All 
fruit-trees  are  kept  healthy  and  free  from  pests,  as  for  as  possible,  in  all  the 
best  orchards,  the  growers  realising  the  necessity  for  keeping  their  orchards 
free  from  pests  if  they  wish  to  grow  good  fruit  and  make  a  success  of  their 
business.    The  vineyards  are,  as  a  rude,  not  kept  in  as  good  order  as  the 
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orcliards,  the  ymes  in  niany  cases  being  badly  neglected,  and  the  pruning  is, 
as  a  rule,  very  deficient.  The  growers  have  geoerally  been  too  greedy  and 
anxious  to  get  quick  returns,  consequently  the  shape  of  the  vines  has 
greatly  suffered,  and  in  a  few  years  many  of  the  vineyards  will,  if  not  taken 
in  hand  at  once  and  put  into  proper  shape,  get  played  out  and  want  renewing. 
The  vines  are  all  headed  very  low,  and  the  vines  (raisin  grapes)  are  all 
allowed  to  grow  on  or  near  the  ground,  after  the  Californian  method,  as  this 
style  is  found  to  produce  the  best  raisins. 

One  thing  that  was  very  noticeable  after  being  accustomed  to  the  lemon 
orchards  of  Cumberland,  was  the  absence  of  any  fruit,  other  than  an  odd  one, 
on  any  of  the  trees.  All  had  been  cut,  not  pulled — ^the  first  cutting  taking 
place  on  10th  May,  and  all  the  fruit  was  stored  and  undergoing  the  process 
of  curing.  The  trees  were  thus  having  a  re^,  and  the  fruit  wifi  be  put  on 
the  market  when  it  is  worth  the  most  money.  The  process  of  curing  is 
similar  to  that  published  by  this  Department  some  two  years  ago,  and 
I  beg  to  refer  anyone  wanting  the  information  to  the  article  that  then 
appeared  in  the  Agricultural  Gazette  * 

The  process  of  drying  employed  at  Mildura  is  entirely  that  of  sun-drying, 
the  extraordinary  dryness  oi  the  air  and  absence  of  ram  during  the  drying 
season  rendering  it  a  comparatively  easy  and  rapid  method.     Apricots  are 

fathered  when  fully  ripe,  but  yet  not  so  ripe  as  to  be  mushy,  then  cut  in 
alf  to  remove  the  pit,  the  cut  halves  placed  on  trays  with  the  cut  side  up, 
and  then  sulphured,  the  sulphuring  being  only  suflBcient  to  ^j:  the  colour. 
The  fruit  on  the  trays  is  next  placed  in  the  sun,  a  large  lucerne  paddock  of 
100  acres  in  extent  being  kept  as  a  drying-ground.  The  lucerne  is  cut 
short,  the  trays  resting  on  the  stubble,  so  that  there  is  no  fear  of  the  fruit 
being  roasted  on  the  trays  the  same  as  if  they  were  placed  on  the  bare 
ground  ;  and  another  great  diflBculty  of  sun-drying,  namely,  dust,  is  also  in 
a  great  measure  prevented.  When  sufiQciently  dry,  which  is  usually  in  from 
three  to  four  days,  the  fruit  is  placed  direct  mto  canvas  sacks,  where  it  is 
allowed  to  remain  for  some  time,  being  taken  out  when  required  and  packed. 
No  sweating  the  fruit  is  done.  Kalsins  are  either  dipped  or  not,  the  dipped 
raisins,  or  Lexias,  being  used  for  cooking,  and  the  undipped  layer  raisins  for 
dessert.  Dipped  raisins  are  always  stemmed,  but  the  layer  raisins  are  packed 
with  the  stems  on. 

The  raisins  for  layers  are  cut  and  handled  very  carefully,  po  as  rot  to 
destroy  the  bloom  on  the  fruit,  and  when  suflBciently  dry,  which  is  usually  in 
from  ten  days  to  a  fortnight,  they  are  placed  in  the  sweat-box  and  allowed 
to  remain  there  till  the  whole  sample  is  of  an  even  texture,  when  they  are 
packed.  Lexias  are  dipped  as  soon  ns  gathered,  the  dipping  removing  the 
bloom,  slightly  cracking  the  skin,  and  causing  the  fruit  to  dry  more  rapidly 
than  undipped  fruit.  Currants  and  sultanas  are  treated  in  a  similar  manner 
to  raisins  and  peaches,  and  nectarines  are  treated  the  same  as  apricots. 

The  fruit  is  well  handled  at  Mildura,  and  the  Planters*  Union,  a 
co-operative  association,  of  which  Mr.  W.  J.  Allen  is  manager,  have  a  very 
well  fitted-up  packing-house  close  to  the  wharves  on  the  Murray.  The 
packing-house  is  built  in  the  side  of  a  hill,  so  that  the  ground  is  on  a  level 
with  an  upper  floor,  and  carts  containing  dried  fruits,  say  raisins,  can  leave 
the  fruit  so  that  it  will  go  through  the  stemmer  and  grader  and  down  to  the 
packing  tables  in  the  main  sheds  without  handling,  and  when  packed  the 
iruit  can  be  run  across  to  the  river  steamer  and  loaded,  thus  saving  a  large 
amount  of  handling,  and  enabling  a  great  quantity  of  fruit  to  be  handled  at 

•  Vol.  Ill,  p.  666. 
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a  very  moderate  expense.  Mr.  Allen  is  a  thoronglily  practical  man,  well  up 
in  every  branch  of  his  business,  and  the  settlement  has  oeen  very  f ortonate  in 
having  him,  as  the  success  of  their  dry  fruits  is  in  a  great  measure  due  to 
his  care  in  curing  and  packing.  The  Planters'  Union,  worked  on  co-opeit- 
tive  principles,  is  a  financial  success,  the  fruit  being  handled  cheaper  aod 
better  than  it  could  possibly  be  by  individual  growers,  and  the  fruit  being  all 
eare^lly  graded,  it  is  possible  to  maintain  a  given  standard  for  each  grade. 
This  co-operation  amongst  growers  to  dispose  oi  their  produce  is  whai  we  so 
much  lack  in  this  Colony,  and  it  is  the  essential  I  mentioned  at  the  commence- 
ment of  this  article  that  is  so  urgently  needed  to  place  the  fruit-g;row]&g 
industry  on  a  sound  basis. 

One  of  the  greatest  drawbacks  that  the  original  settlers  of  Mildnra  have 
had  to  contend  with  has  been  ike  large  numbers  of  utteriy  worthless  trees  of 
all  varieties  that  were  first  planted  out.  These  trees,  the  scourings  out  of 
all  the  nurseries  in  the  colonies,  and  the  greatest  lot  of  rubbish  that  was 
probably  ever  brought  together,  have  now  to  be  weeded  out,  or  worked 
out  with  suitable  varieties,  and  manv  men  who  bought  these  trees  in  the 
belief  that  when  the  trees  came  into  oearing  they  would  have  a  good  paying 
orchard,  now  find  that  they  have  a  lot  of  trees  that  are  not  of  the  slightest 
use  to  them,  as  the  fruit  is  of  no  quality  whatever,  and  utterly  valueless  to 
them.  Now  they  have  things  on  a  much  better  basis,  and  several  reliable 
nurserymen  have  nurseries  at  Mildura,  and  are  supplying  trees  suitable  to 
the  district,  and  which  will  grow  fruit  that  will  be  readily  saleable.  Another 
drawback  is  the  absence  of  shelter,  and  it  is  needless  to  say  that  a  good 
shelter  is  of  the  first  importance,  as  a  protection  from  the  burning  winds  of 
summer,  which  cause  a  premature  ripening  of  all  deciduous  fruit,  as  well  as 
being  of  the  greatest  value  to  citrus  fruits  at  all  times.  Almond  trees  have 
been  planted  round  a  number  of  blocks,  and  will  form  a  partial  shelter  for 
deciduous  fruits,  but  what  are  wanted  are  belts  of  shelter  trees,  such  as 
Sugar  Gums  or  Blue  Gums,  of  considerable  extent,  to  act  as  general  wind- 
breaks, and  the  loss  of  land  occasioned  by  planting  these  belts  will  be  more 
than  compensated  for  by  the  protection  provided.  Shelter  trees  make  aveiy 
rapid  growth  at  Mildura,  the  Pepper-tree  being  especially  noticeable — ^thi 
soil,  climate,  and  irrigation  appearing  to  suit  it  exactly.  Olives  have  in  some 
cases  been  planted  for  shelter,  and  the  rapid  growth  that  they  make  at 
Mildura  soon  enables  them  to  form  a  very  fair  shelter,  besides  the  fruit,  as 
in  the  case  of  the  almonds,  will  pay  for  the  ground  they  take  up  and  the 
cultivation  and  irrigation  they  receive.  In  conclusion,  just  a  few  words 
about  the  fruit-growers  of  Mildura.  Who  are  they  P  Well,  as  a  rule,  they 
are  a  well  educated,  intelligent  class  of  men,  who  have  had  no  previous  know- 
ledge of  fruit-growing;,  and,  consequently,  are  not  tied  down  by  any  old- 
fashioned  or  pre-conceived  notions,  but  are  ready  to  do  as  they  are  advised 
by  men  who  are  well  up  in  progressive  fruit-growing  ;  and  they  are  ftilly 
alive  to  the  necessity  of  Keeping  up  with  the  times,  and  of  growing  nothing 
but  first-class  fruits.  During  my  visit  to  Mildura  I  was  treated  wiA  every 
kindness,  and  I  am  sure  I  am  only  endorsing  the  opinion  of  every  delesate 
who  was  present  at  the  Conference  when  I  say  that  the  people  of  Mildura 
spared  no  trouble  or  expense  to  make  the  Convention  and  JTair  a  success, 
and  to  make  our  stay,  whilst  at  Mildura,  as  pleasant  as  they  possibly  could. 
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By  J.  L.  THOMPSON, 
Principal,  Hiiwkesbttry  Agrioaltiiral  College. 


Thi  eeverity  of  the  past  winter  in  many  parts  of  the  Colony,  the  partial 
drought  in  the  coastal  districts,  and  the  consequent  scarcity  of  food  for 
milch  cows,  should  be  a  warning  to  dairy  fanners  to  make  better  provision 
for  their  stock  in  the  future.  I  have  travelled  a  good  deal  recently  in  the 
New  England  and  other  disfcricts,  and  was  simply  astounded  that  little  or  no 
provision  was  made  to  tide  over  the  severe  winter  in  that  and  other  parts  of 
the  Colony. 

There  are  many  kinds  of  food  which  could  be  grown  with  advantage  for 
winter  feeding,  but  my  object  in  penning  this  brief  article  is  to  again  draw 
special  attention  to  the  claims  of  silage  as  a  most  suitable  and  economical 
food,  particularly  for  milch  cows,  as  it  greatly  encourages  milk  production. 
It  is  well  known  that  rape,  cabbages,  turnips,  lucerne,  &c.,  taint  the  milk  to 
a  greater  or  less  degree,  but  it  has  never  been  proved  that  silage,  used  as 
food  for  milch  cows,  has  ever  tainted  or  impaired  the  quality  of  the  milk  in 
any  way ;  but,  on  the  contrary,  the  very  best  milking  results  have  been 
obtained  from  the  use  of  good  sound  silage.  I  am  aware  that  in  certain 
quarters  silage  has  been  blamed  for  imparting  a  disagreeable  flavour  to 
milk.  On  strict  inquiry,  however,  it  has  been  found  that  the  taint  is  caused 
by  contamination,  the  silage  pit  being  too  near  the  dairy.  In  some  cases 
the  taint  was  caused  by  milkers  feeding  the  silage  to  cows  and  milking  with- 
out washing  their  hands.  A  great  deal  of  literature  has  appeared  in  this 
Colony  on  the  subject  of  silos  and  ensilage.  The  G-ovemment  offered 
handsome  prises  three  years  in  succession  for  the  best  methods  of  preserving 
fodder  in  a  succulent  condition  by  means  of  a  silo  or  stack,  of  which  I  was 
appointed  to  be  sole  judge,  but  it  cannot  be  said  that  the  system  has  taken 
hold  of  the  people  of  this  Colony  to  any  extent. 

Although  excellent  fodder  has  been  preserved  in  stacks,  and  also  in  holes 
simply  dug  in  the  ground,  I  am  strongly  of  opinion  that,  for  dairy  stock  at 
all  events,  the  silo  is  by  far  the  best  and  most  economical  method,  as  the 
fodder  can  be  chaffed,  a^  really  great  advantage  when  maize,  sorghum,  or 
other  strong  fodder  plants  are  dealt  with. 

The  shape  of  silos  in  America  and  Great  Britain  has  been  somewhat 
modified  during  recent  years.  The  smallest  percentage  of  waste  occurs  in 
deep  silos.  There  are  now  some  silos  in  the  United  States  24,  30,  and  even 
36  feet  deep.  It  has  recently  been  found  that  silos  in  which  the  length  and 
breadth  are  equal  are  more  economical  than  such  as  are  long  and  narrow. 

Feeding  from  the  enth*e  upper  surface  is  now  considered  the  proper 
method,  and  if  2  or  3  inches  of  silage  are  fed  out  daily  over  the  whole  sur- 
face there  will  be  no  waste  from  it  becomnig  mouldy.     A  cubic  foot  of  silage, 
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if  well  pressed,  will  weigh  about  56  lb.,  and  will  be  ample,  with  a  little  con- 
centrated food,  for  the  daily  ration  of  a  cow  in  full  milk. 

Although  some  people  are  of  an  opinion  that  silage  can  be  made  without 
pressure,  I  hold  an  entirely  opposite  view.  I  am  still  of  the  opinion 
expressed  by  me  years  ago^and  consistently  held  up  to  the  present  time — 
that  the  system  of  ensilaging  fodder  of  all  kinds  has  only  to  be  better  known 
to  be  fully  appreciated  by  every  stock-owner  in  New  South  Wales,  and  am 
more  and  more  surprised  that  it  has  been  so  much  neglected  in  our  Colony, 
where,  perhaps,  of  all  places  in  the  world,  it  would  be  of  immense  benefit  to 
everjbody  concerned.  The  adoption  of  ensilaging  fodder  only  means  that 
ordinary  prudence  and  sagacity  nave  been  observed  in  making  use  of  a  most 
economical  and  effective  system  of  conserving  food  for  domestic  animals. 

It  has  certainly  many  advantages  over  the  old  practice  of  curing  by  desic- 
cation. Not  only  maize,  but  all  descriptions  of  green  fodder,  can  be  most 
economically  saved  in  a  perfectly  succulent  condition.  No  system  of  pro- 
viding fodder  for  stock  can  be  more  certain  than  that  of  the  silo  or  ensilage 
stack.  Safe  against  fire,  made  with  a  minimum  of  loss,  silage  provides  a 
supply  at  all  times  of  useful  food. 

jBj  cutting  all  cereals  when  in  blossom,  the  ground  is  cleaTed  of  weeds. 
An  ensilage  crop  can  be  removed  from  the  field  one  day,  the  land  ploughed 
again,  and  another  crop  sown  the  next.  On  good  land  an  early-sown  crop 
of  barley,  vetches,  Ac,  will  be  ready  for  the  silo  in  October;  the  land  can 
then  be  ploughed  and  planted  with  maize,  which  will  befit  for  the  silo  about 
February  or  March.  This  plan  of  operations  is  very  successfully  and  regu- 
larly carried  out  on  our  own  farm. 

It  may  be  valuable  to  produce  some  testimony  as  to 

The  Value  of  Silage. 

A  good  deal  has  been  written  as  to  the  value  of  silage,  and  in  some 
instances  its  importance  has  been  over-estimated. 

A  circular  was  recently  issued  by  the  Department  of  Agriculture  of 
U.S.A.  to  4,000  farmers,  asking  them  to  report  on  the  value  of  silage.  Not 
one  said  a  word  against  it. 

The  following  are  some  of  the  replies : — 

1.  "  It  will  double  the  stock-carrying  capacity  of  our  farms." 

2.  "It  gives  a  vigour  and  healthy  appearance  not  seen  in  hay-fed  cattle." 
*'  "We  can  double  the  stock,  thus  increase  the  fertility  and  value  of  oar 

farms." 

3.  "  Ir  enables  one  with  a  little  land  to  keep  a  large  amount  of  stock." 

4.  *'  We  believe  stock  can  be  kept  for  one-half  the  cost  of  other  food, 

and  will  fatten  as  well  as  during  the  best  grass  season." 

5.  "  Anything  of  vegetable  nature  that  animals  will  eat  will  make  useful 

ensilage." 

6.  "  Forty  or  50  tons  of  fodder  can  be  ensilaged  off  1  acre,  which  is 

worth  more  than  20  tons  of  hay." 

7.  "  The  cost  of  feeding  on  ensilage  as  against  hay  and  roots,  is  1  to  3." 

8.  "  I  think  cattle  can  be  kept  for  one-fourth  the  expense  of  any  other 

method." 

9.  "  One  acre  of  ensilage  will  keep  eight  head  of  cattle  100  days." 

10.  "  I  am  keeping  four  times  the  number  of  stock  with  my  silos  than 
I  have  been  able  to  do  hitherto.  A  silo  filled  with  green  fodder  in 
time  of  protracted  drought  is  invaluable." 
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11.  "  The  profits  are  very  large." 

12.  "Silage  I  believe  to  be  the  dairyman^s  anclior,  especially  on 
expensive  land.  I  would  as  soon  think  of  doing  without  a  house 
as  without  a  silo.  I  farm  for  profit,  not  for  pleasure,  and  have 
found  the  silo  the  best  investment  I  ever  made." 

Mr.  Walter  Madden  of  Victoria,  ex-Minister  of  Lands,  and  brother  of  Sir 
James  Madden,  the  Chief  Justice  of  Victoria,  says:  " The  same  50  acres  of 
green  stuff  that  would  produce  100  tons  of  hay  at  a  cost  of  about  £1  per  ton 
for  the  making,  would  produce  300  tons  of  silage  at  2s.  per  ton  for  the 
making,  and  the  300  tons  of  silage  when  made  would  be  worth  at  least 
double  the  amount  per  ton  than  the  hay  would  be  worth,  either  for  fattening 
or  milk  production,  and  worth  many  times  as  much  as  a  summer  fodder  for 
cows.    A  cow  cannot  eat  more  of  the  silage  than  of  hay  in  a  day." 

A  Victorian  farmer  writing  to  the  press  says  :  "  Hay  is  not  to  be  men- 
tioned in  the  same  breath  as  silage.  I  think  1  ton  of  silage  is  worth 
3  tons  of  hav  for  milk  producing.  Horses  are  also  very  fond  of  it.  I  am 
going  to  make  another  silo,  and  convert  all  my  crop  into  silage." 

Mr.  David  Wilson,  another  Victorian : — "  I  made  a  silo,  and  filled 
it  vrith  green  wheat  and  oats,  and  10  acres  of  Scotch  thistles,  all  chaffed.  It 
was  a  complete  success,  the  cattle  eating  it  well.  Butter  made  from  it 
secured  1st  and  2nd  prizes  at  Ihe  local  show." 

.  ''  Freehold  "  writes  in  the  Auitralasian : — "  The  fact  that  silage  is  good, 
and  the  conclusion  that  it  would  be  specially  valuable  during  the  dry  Aus- 
tralian summer,  need  be  no  longer  disputed.  It  is  a  fibct  that  in  stack 
silage  the  loss  is  only  trifling  as  compared  with  the  gain  in  the  cost  of 
procuring  the  cured  fodder ;  moreover,  it  is  found  that  stacking  in  sheaven 
IS  a  very  convenient  method,  the  reaper  and  binder  being  brought  into 
requisition." 

A  writer  in  the  Ar^  says :  "  Some  years  ago  Mr.  A.  Dunlop,  a  well-known 
cheese-maker,  was  living  on  the  Harewood  Estate,  near  Tooradin.  About 
that  time  he  pitted  some  green  maize  for  silage.  Several  months  later  he 
found  it  had  rotted  on  top,  and  thinking  the  whole  spoiled,  left  it  undis- 
turbed. Mr.  Dunlop  having  left,  Mr.  F.  Greaves  took  over  the  farm,  and 
recently  found,  on  examining  the  silage,  that  although  1  foot  on  top  had 
rotted  away,  the  remainder  was  in  perfect  condition,  showing  that  the 
method  is  valuable  for  storing  the  surplus  of  good  seasons,  even  for  years, 
thus  providing  a  valuable  reserve  to  fall  back  upon  in  times  of  scarcity. 

Mr.  Alexr.  Crawford,  in  1889  manager  of  the  Victorian  Government 
Travelling  Dairy,  in  a  lecture  on  this  subject,  says :  "  To  give  you  some  idea 
of  the  comparative  value  of  hay  and  silage,  take  one  instance.  Ten  tons  of 
green  fodder  equal  3  tons  of  hay,  and  10  tons  of  green  fodder  will  make 
within  a  fraction  of  10  tons  of  silage.  Few  beasts  will  eat  more  than  56  lb. 
of  hay  per  day,  and  they  will  eat  about  the  same  weight  of  silage ;  thus 
the  hay  would  feed  one  beast  for  120  days,  and  the  silage  for  400  days  ;  and 
during  that  time  the  silage  beast  will  milk  better  than  the  hay-fed  one." 

Mr.  M.  Burke,  of  Woodstock,  Victoria,  speaking  of  the  immense  value 
of  silage,  says :  "  Some  years  ago  I  ran  my  milch  cows — about  150  head — 
on  1,600  acres  of  grass  land ;  recently  I  have  only  used  600  acres,  but  have 
grown  silage  crops,  and  I  find  that  I  can  keep  as  many  cows,  and  in  better 
milking  condition,  on  the  600  acres,  with  the  use  of  silage,  than  I  formerly 
did  on  my  1,600  without  it ;  and  if  silage  had  not  come  under  my  notice 
I  certainly  could  not  have  continued  to  go  on  dairying  profitably. 
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Mr.  James  Bell,  of  South  Aa0tralift,'nj8,iii  a  leeimeJim  tike  mbjeel,  after 
detauling  the  proceedings  necewry  in  profiding  tiloe  and  nlage :  *^  The 
seaolt  of  all  me  ootlaj  hae  been  thns :  The  milk  produced  bj  silage  is  richer 
in  cream,  butter  is  sweeter  and  of  a  bettw  colour,  and  tiie  cost  of  feeding 
on  silage  is  about  one*half  as  compared  with  bran  and  chaff.  Bear  in  mind 
I. am  not' telling  you  what  «efi  be  done,  but  what  I  have  done,  and  what  the 
result  has  been.  Twenty  tons  of  silage  would  go  as  far  as  20  tons  of 
hay.    If  20  tcms  of  green  stuff  be  dried,  we  only  get  6  or  7  tons  of  hay. 

There  are  also  oiher  advantages  arisingfrom  the  use  of  sili^.  When  ina 
pit  it  is  Bsde  from  fire  and  flood ;  in  the  stack  it  is  safe  mm  fire.  The 
narvesting  iS'  done  early,  when  labour  is  most  easily  obtainable,  and  the  land 
can  be  early  Roughed  and  scarified  and  exposed  to  the  summer  son. 

.  In  June,  1891, 1  wrote  to  the  local  piaper  pointing  out  the  value  of  the 
system  for  this  district,  and  where,  during  the  year  mentioned,  much  inferior 
haj  was  made,  or  perhaps  J  ought  to  say  good  hay  spoilt  owing  to  almost 
continuous  wot.  The  haymaker  can  nu^e  hay  onlr  wh«i  the  son  shines ; 
the  silage  maker  can  harvest  the  crop  in  any  land  ox  weather,  even  in  heavy 
rain  ;  and  if  this  crop  is  rather  old  tibe  silage  will  be  all  the  better  for  the 
wet. 

The  spotted  or  variegated  thistle  makes  capital  nhige.  Of  it,  Hr. 
Featherstonkaugh,  of  G^manawa,  writes,  thi^t  three  sta^s  of  about  890 
tons  in  all,  obtained  from  10  acres,  were  completed  at  a  cost  of  about  dSllO. 
Stock  eat  it  greedily ;  8  lb.  per  day  will  keep  a  sheep  alive  and  in  ffood  heart 
There  is  an  exceptnnallv  large  amoimt  of  minetal  matter  in  tins  pantrnuiek 
•of  it  salt,  ft  point  oonsi&zably  eaahaneing  its  value. 

Silage  is  a  subject  of  a  special  rq>ort  by  tiie  Yictorian  dairy  expert^ 
Iffir.  Wilson. 

He  says,  amangst  other  things,  '^That  at  present  many  butter  fiietories 
and  creameries  have  to  be  closed  for  four  months  in  the  year  simply  because 
Itereis  no  foed  for  tbe  cattle.  Silage  would  svpply  uiefood  requated  at 
a  time  when  the  markei  pcke  of  dai^  produce  is  at  its  best.  We  han^eto 
import  butterfrom  New  Zealand.  Hentiful  suppliea  ol  good  ola^e  would 
obviaiie  tlu%  and,  in  addition,  would  reduce  toe  evil  consequeooes  of  a 
drought/^ 

Tnld  Beard  of  Agricultorein  Great  Britain,  in  one  of  its  leaflets  pvbHriied 
in  1898,  rrfecs  to  the  great  vidue  of  silafpe  both  in  respeet  to  being  able 
to  save  wholesome  foed  for  stock  during  periods  of  exoessive  wet  and.  alse 
for  tiding  over  periods  of  drought. 

It  has  been  pointed  out  that  silage  is,  as  a  form  of  food,  in  a  better  condi- 
tion for  digesting  than  hay.  The  latter  is  diy,  and,  after  b^ng  eaten,  nnst 
be  considerably  seftesied  ete  its  nutrition  can  be  usefuL  Silage,  on  the 
contrary,  is  w»£tand  saturated  with  moisture,  so  that  it  is  eanly  masticated, 
and  Uie  process 'Sf  digestion  and  assimilation  can  oommence  at  once,  and 
before  it  haapassed  throng  the  stomach  mast  of  its  available  nutriment,  has 
been  aMunilatedk 

In  practice^  sasrs  one  writer,  it  is  found  tfasft  a  crop  of  foddec  of  any  kind 
convOTted  into  silage,  will  support  tiiree  times  as  many  animals  as  tiie  same 
crop  would  do  if  made  into  hsy,  and  five  times  as  many  if  ihej  were  turned 
out  to  graze  i^on'the  crop* 

One  great  advantage  in  comrection  with  making  a  ccop  into  nkge  is 
thattii^is  practieally  no  waste,  whereas  in  turning  it  into  hay  nrudk  loss 
occurs  owing  to  frequent  handling,  as  tiie  leaves  and  stems  beecnmng  brittie, 
break,  and  many  particles  £dl  away. 
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ItmK^rmt  ba  generallj  kno^m,  as  pdnt^  otft  bj  Jh.  A.  P.  Aitkin,  tliat 
Btacken  fern,  bo  common  in  Bome  hill  districts  as  to  be  positivelj  detrimental 
to  the  grass,  is  remackabljr  well  adapted  for  silage,  possessing  a  very  high 
percen^bge  of  nitrogenous  matter,  in  which  respect  it  compares  favourabljr 
with  silage  made  from  clovers.  Sheep  eat  it  greedily  and  thrive  on  it.  The 
all-important  matter  in  making  bracken  silage  is  that  the  plant  must  be  cut 
youngs  before  the  carl  is  off  the  leaf.  The  plant  ,being  no  use  for  silage  if 
cutting  is  delayed  until  the  fronds  have  expanded,' as  they  have  then  become 
hard  and  leathery.  One  other  point,  a  high  temperature,  must  be  attained 
in  the  stack  to  make  good  bracken  silage. 

It  is,  I  think,  needless  to  say  more  on  this  aspect  of  the  question.  There 
is  undoubtedly  a  general  consensus  of  opinion  with  regard  to  silage  to  the 
effect  that  it  is  a  most  valuable  form  of  food  for  stock,  and  is  indispensable 
in  a  country  situated  like  our  own,  where  seasons  yary  so  much,  and  in 
consequence  the  stock  of  available  grass  fluctuates  considerably,  whilst  its 
preference  to  dry  food  for  milch  cows  is  beyond  question. 

Ensilage  at  the  Hawkesbnry  Agricultural  College. 

In  1892,  during  February,  we  builj;  about  8  tons  of  green  maize  (broad- 
cast sown)  into  a  small  stack,  applying  weight  by  using  some  spare  posts 
and  rails.  When  opened  in  July,  it  was  found  to  be  in  a  perfect  state  of . 
preservation,  the  cows  eating  it  with  avidity  improving  very  considerably  in 
their  milk  supply. 

During  November  we  put  together  a  stack  of  about  00  tons,  made  up  of 
green  wheat,  oats,  barley,  and  vetches,  pressure  being  applied  by  means  of 
Johnson's  Patent  Ensilage  Press,  of  100  tons  capacity,  obtained  at  a  cost 
of  £33.  The  apparatus  consists  of  seven  pairs  or  drums,  each  fitted  with 
ratchet  and  pawl  fixed  exactly  opposite  each  other  on  strong  timbers.    Steel- 


Fljf.  l.->rohn8on'8  Stack  Press. 

;rire  ropes  pass  over  the  stack,  attached  each  to  a  separate  pair  of  drums. 
Levers  are  applied  on  both  sides  of  tho  stack,  each  rope  being  tightened  at 
both  ends  simultaneously.  The  levers  can,  of  course,  be  readily  moved  from 
one  drum  to  another,  or  to  other  stacks  if  required.  The  silage  turned 
out  in  splendid  .condition,  and  was  much  appreciated  bv  our  stock. 

In  1893,  during  May,  a  temporary  pit  wa.^  excavated  in  a  piece  of  rising 
ground  in  one  of  the  paddocks,  with  scoop  and  bullocks.  Over  100  tons  of 
white  ensilage  com  and  sorghum  were  carted  into  this  pit,  the  drays  being 
driven  over  the  mass  with  each  load,  so  as  to  consolidate  it.    The  earth  was 
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used  for  weighing  and  coyering  the  8ilafi;e,  and  was  brought  to  a  fine  peak  to 
throw  off  the  rain.  The  pit  was  openea  in  August,  and  the  sihige  found  to 
be  in  splendid  condition,  and  was  of  great  service  to  our  milch  cows  during 
the  winter  months,  the  onlj  drawback  being  that  it  was  not  chaffed. 


FSg.  2.— Johnaon's  Raichet  and  Pawl. 


Early  in  1894  a  properly  constructed  silo  was  authorised,  and  this  has 
now  been  completed  in  a  highly  substantial  and  satisfactory  manner. 


Description  of  College  Silo. 

The  site  chosen  was  on  ground  with  a  grade  of  1  in  60  feet.  Before 
excavating  for  pit  a  drain  was  laid  with  agricultural  6-in.  drain-pipes,  at  an 
average  depth  of  G  ft.  6  in.,  the  pipes  covered  over  with  loose  boulder-stones 
within  2  feet  of  the  surface,  to  prevent  soakage  of  water  into  the  silo. 

The  silo  was  then  excavated  to  a  depth  of  10  ft.  G  in.,  the  bottom  beins 
good  stiff  clay.  All  the  clay  taken  from  the  pit  was  used  in  puddling  behina 
the  walls,  and  a  portion  of  the  earth  for  banking  up  the  sides  above  ground 
4  ft.  6  in.  high  x  9  ft.  on  the  base.  The  size  of  the  silo,  as  finished,  is  &  ft.  x 
12  ft.  X  15  ft.  deep,  4  ft.  6  in.  being  above  the  ground,  the  pit  being 
divided  into  two  equal  compartments.  The  whole  of  the  walls  and  supports  for 
roof  are  of  sawn  ironbark  strongly  framed  together  and  covered  witn  a  semi- 
circular roof,  projecting  at  each  end  over  silo  pit  about  20  feet,  affording 
ample  covering  for  drays  when  loading.  The  roof  is  constructed  of  pine 
rafters,  built  on  three  thicknesses  and  filled  in  with  purlins  to  take  curved 
corrugated  iron.  The  eaves  are  provided  with  6-in.  half  round  guttering,  to 
conduct  roof  water  to  drains  at  lower  end  of  silo.  Under  the  crown  of  roof 
is  fitted  up  Myer's  Patent  Eeversible  Carrier  on  steel  track,  for  loading 
silage  and  carrying  it  outside  the  silo,  so  that  it  can  be  dropped  into  a 
dray.  This  is  a  very  great  convenience  and  labour-saving  appliance.  The 
walls  are  constructed  with  9  in.  x  9in.  corner  and  6  in.  x  6  in.  intermediate 
post,  each  set  into  concrete  blocks,  and  secured  at  8  feet  from  bottom  to  12 
inches  diameter,  log  sills  running  out  12  feet  long,  into  which  is  morticed 
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and  spiked  the  upright  to  take  wall-pLite  of  roof,  also  stay  to  which  both 
uprigatfl  are  bolted,  thus  afEording  ample  resistance  to  pressure  from  either 
side.  Into  wiJl  uprights  are  framed  6  in.  x  8  in.  rails,  to  which  is  spiked 
the  upright  wall-planking  of  6  in.  x  2i  in.,  square-jointed,  grooved  on  both 
edges,  i  in.  X  ^  in.,  forming  in  each  joint  grooves  1  in.  x  i  in.,  down  which 
any  soakage  that  may  reacm  the  walls  will  pass  to  the  bottom.  Bound  the 
whole  of  the  walls  about  12  in.  thick  of  clay  puddle  is  filled  in  against  the 

Elanks.  At  each  outer  end  an  opening  is  provided,  filled  in  with  movable 
orizontal  planks  to  lift  out  when  cutting  out  silage.  Loose  planking, 
8-in.  thick,  covers  the  top,  on  which  mechanical  pressure  is  provided  by 
means  of  a  system  patented  by  myself  in  conjunction  vrith  Mr.  James 
Simpson,  of  Egerton,  Victoria.    It  consists  of  |-in.  chains,  anchored  at  the 


Fig.  3.— Thompeon  and  Sixnpeon*f  Patent  Screw  and  Ratchet  Press. 

bottom  of  the  silo,  opposite  to  each  other.  While  the  silo  is  being  filled  the 
ends  of  the  chains  are  thrown  over  the  walls.  After  the  silo  is  full  the  planks 
are  placed  across  the  short  way  of  the  silo ;  on  top  of  this  a  traverse  beam, 
10  in.  X  6  in.,  is  laid,  stretching  from  end  to  end  of  the  silo.  On  the  ends 
of  the  beams  brackets  are  fixed  to  carry  movable  rollers,  over  which  the 
chains  from  either  end  are  placed.  A  large  double  screw,  similar  to  a  rail- 
way  coupling,  is  hooked  into  the  ends  of  the  chain,  and  by  turning  a  lever 
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the  ends  of  the  chain  are  drawn  closer  tosather,  causing  the  beam  and 
coTeriDg  of  the  silo  to  sink  and  press  the  fodder.  A  double  pin,  resembling 
a  staple  made  of  steel,  catches  the  chain  and  holds  the  beam  down ;  the 
screw  can  then  be  made  to  take  a  fresh  hold,  or  be  remored  altogether  to 
another  silo.  Any  number  of  beams  maj  be  used,  according  to  the  size  of 
the  silo  and  the  pressure  required.  We  have  two  beams  in  each  of  oni 
silos,  which  ayerage  20  feet  long,  12  feet  wide,  and  15  feet  deep.  Only  one 
man  must  apply  the  screw  ratchet,  the  leverage  being  so  great  that  some- 


ng.4. 

• 
thing  is  bound  to  go  if  greater  strength  be  applied.    It  is  computed  that  the 
leverage  of  the  appliance  is  equal  to  450  to  1.    It  is  only  justice  to  T.  W. 
Beynolds  &  Co.  to  state  that  the  system  adopted  here  is  a  modification  of 
their  inTention,  but  altered  in  some  important  particulars. 
The  following  is  the  actual  cost  of  the  above : — 

Exoavating,  laying  pipes,  fiUiog-in  and  covering  drain     ... 
Excavating  silo  pit ;  also  trenches  and  holes  for  timbers 

and  puddling,  and  banking  round  walls 
Timber  for  the  wnole 


Iron,  including  galvanised  and  wrought 
Labour  of  erecting,  carpenters  and  plui 
240  feet  of  g-in.  cable  chain 


nters  and  plumbers 


Fittings  for  pressing 
2  cubic  yards  concrete 
Cartage,  &c. 


£  8. 

d. 

9  15 

0 

19  4 

0 

89  3 

6 

43  16 

6 

41  15 

0 

7  1 

10 

15  11 

3 

2  0 

0 

12  13 

6 

£241    0    7 


Although  the  cost  £240,  in  round  figures,  appears  at  first  sight  rather 
high,  it  must  be*  remembered  that  the  structure  is  verj  substantial  and 
complete,  and,  bar  accident,  will  last  a  lifetime.     Being  a  permanent 
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improyement,  the  expenditure  should  be  looked  upon  from  that  standpoint. 
Saj  money  is  worth  6  per  cent,  per  annum,  the  jearlj  interest  on  the  cost 
would  be  £14  8s.  Now,  the  question  maj  be  fairly  asked,  is  the  silo  worth 
that  amount  to  a  dairyman  with  eighty  cows,  or  is  it  not  ?  I  venture  to 
state  that  it  is  worth  many  times  that  amount. 

The  capacity  of  the  above  silo  is  7,200  cubic  feet,  which  when  full  and 
thoroughly  pressed  will  turn  out  from  150  to  175  tons  of  silage. 

A  simple  elevator  was  constructed  to  carry  the  cot  sorghum  over  the  wall 
and,  by  means  of  a  shoot,  it  was  dqpoaited  near  tiie  centre  of  the  silo. 

The  filling  of  the  silo  commenced  on  17th  May,  finishing  on  1st  June,  the 
work  being  suspended  for  a  week  during  that  time  ;  the  actual  time  taken 
to  fill  it  was  nine  days.  The  students  took  great  interest  in  the  proceedings, 
as  also  did  our  neighbours  joid  townspeople.  A  crop  of  sorghum  had  been 
put  in  for  the  purpose  during  January ;  it  comprised  25  acres,  and  yielded 
7  tons  to  the  acre. 

Owing  to  the  silo  not  being  completed  in  time,  the  sorghum  was  rather 
over-ripe  and  not  so  succulent  as  it  should  have  been ;  nevertheless,  it 
turned  out  fairly  well. 

The  following  was  the  process  carried  out : — 

2  men  and  students  cutting  the  sorghum  in  the  field ;  laying  it  down  in 

armfuls. 
8  students  with  2  drays  and  trolly,  carting  in  to  the  chaffcutter. 
1  man  loading  in  the  field. 
1  student  driving  engine. 
1  man  feeding  chaffcutter. 
1  student  levelling  in  pit  and  1  treading  down  the  cut  silage  with  ahorse. 

An  8  h.-p.  portable  engine  (usually  employed  to  drive  the  sawmill)  was 
put  in  position  to  work  the  chaffcutter,  one  of  Hudson  Bros.'  No.  2.  One 
of  the  pits  was  opened  on  13th  August,  and  the  silage  has  been  in  constant 
use  ever  since^  a  tew  inches  being  ^ken  ofE  the  surface  daily,  and  fed  to  our 
milch  cows,  which  have  improved  considerably  in  their  appearance  and  milk 
production  since  they  commenced  with  it. 
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The  Live  Stock  and  Meat  Trade  of  The  United 
States  of  America. 


Br  ALEX.  BBUCE, 
Chief  Inspector  of  Stock. 


Eepoet  No.  I. 

Iktboductoby  Statkment. 

When  I  left  the  Colony  for  America  it  was  understood  that  a  considerable 

Eortion  of  my  time  would  be  devoted  to  visiting  those  parts  of  the  United 
tates  where  it  was  likely  I  would  be  able  to  obtain  information  that  would 
be  of  service  to  our  pastoralists  or  farmers ;  but  on  arriving  at  Chicago  I 
had  to  devote  my  attention  to  the  arrangement  and  dsplay  of  our  exhibits 
of  wool,  and  hj  the  time  these  were  completed,  arrangements  were  made  for 
their  examination  by  the  judges. 

This  occupied  fully  two  months,  and  it  was  the  beginning  of  October 
before  I  was  able  to  leave  the  Exhibition.  I  then  made  a  hurried  journey  to 
Los  Angelos,  in  Southern  California,  to  see  something  of  the  nature  of  the 
country  on  the  route,  and  attend  an  Irrigation  Conference  held  in  that  city, 
at  which  delegates  from  all  the  Western  and  some  of  the  Central  States  of 
the  Union  were  present,  as  also  representatives  of  several  of  the  other 
countries  attending  the  World's  Fair.  The  principal  business  of  the  meeting 
was  to  ascertain  the  position  of  existing  water  rights  in  the  United  States, 
and  collect  materials  for  legislation. 

After  considerable  discussion  the  resolution  arrived  at  was  that  all  water 
should  be  placed  under  the  control  of  the  Government,  to  be  fairly 
apportioned  under  Trusts  to  the  individual  owners  entitled  to  its  use. 

Very  large  tracts  of  land  in  Southern  California  are  irrigated,  and  fresh 
areas  of  considerable  extent  are  being  constantly  laid  out,  while  water  is 
brought  very  long  distances  from  the  mountains  at  heavy  expense,  and  in 
every  instance,  so  far  as  I  could  learn,  it  was  laid  on  by  gravitation.  In 
several  cases  the  supply  was  considerably  increased  by  the  flow  from  artesian 
bores. 

The  delegates,  after  the  business  of  the  meeting  was  concluded,  were  kindly 
shown  over  the  famous  orange  and  stone-fruit  orchards  and  vineyards  it 
Siverside,  San  Joseph,  Los  AjigeloH,  Antonio,  San  Bernardino,  The  Ferris, 
Alessandro,  San  Diego,  and  Santa  Barbarra,  which  are  all  admirablj  laid  out 
as  regards  levelling,  service  of  water,  and  convenience  for  thorough  irrigation, 
and  are  kept  in  the  highest  state  of  cultivation.  As  regards  the  excellent 
quality  of  the  fruit  grown  in  California,  I  need  here  say  but  little,  as  that 
has  been  dealt  with  in  the  Executive  Commissioners*  report  on  the  fruit 
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ezliibited  at  Chicago,  and  that  again  has  been  fully  confirmed  by  the  excellent 
oranges  and  other  firuits  grown  from  Callfomian  seeds,  trees,  and  grafts 
xeceired  in  Sydney  from  Mildura,  as  well  as  by  the  yeiy  taking  samplee  of 
canned  and  dried  miits  sent  us  from  that  State. 

Along  the  route  by  which  I  returned  to  Chicago — ''  The  Santa  Pe,"  there 
is  a  good  deal  of  mountainous  barren  country  in  Southern  California,  and 
even  where  fairly  lerel  the  land  is 'sandy  and  dry,  and  a  great  deal  of  the 
State  which  adjoins  Arizona  is  arid  and  yalueless,  with  here  and  there  along 
the  coast  tracts  of  fairly  good  wheat  land. 

From  Southern  California  again  through  Arizona  and  New  Mexico,  the 
country,  as  seen  from  the  train,  is  the  worst  I  oyer  trayelled  through,  being 
barren  and  arid,  and  the  yegetation  of  the  scantiest  description  with  exceed- 
ingly few  creeks  or  riyers,  and  what  there  were  apparently  sanded  up  and 
dry  during  summer  for  the  greater  part  of  their  course. 

Prom  ifew  Mexico  the  country  improyes  as  the  line  approaches  the  yalley 
of  the  Missouri,  where  the  far-famed  corn-growing  lands  of  America  are 
situated,  and  in  that  of  the  Mississippi ;  ana  they  continue  to  the  vicinity 
of  Chicago.  As  regards  the  land  east  of  that  city  on  the  line  to  Boston  the 
soil  is  comparatively  light,  and  though  generally  of  a  kindly  description  and 
fair  pasture  land,  it  is  not  at  all  to  be  compared  in  fertility  to  the  soil  in  the 
yalleys  of  the  Missouri  and  Mississippi.  These  remarks  aftply  also  in  a 
considerable  degree  to  the  land  along  the  railway  irom  Chicago  to  New 
Tork,  but  on  that  line  the  land  improves  as  it  goes  south,  and  approaches 
Philadelphia  where  some  very  good  soil  is  seen. 

While  engaged  at  the  Exposition  I,  of  course,  in  accordance  with  the 
instructions  I  had  received,  took  the  opportunity  of  visiting  the  Union 
Stockyards  in  order  to  ascertain  the  number  of  stock  which  passed  through 
the  yiurds,  what  their  quality  was,  how  they  were  sold,  the  prices  they  brought, 
and  to  trace  as  far  as  possible  the  course  of  the  American  trade,—  and  I  have 
now  the  honor  to  submit  that  portion  of  my  report  on  these  subjects  which 
relate  to  the  American  Meat  Irade. 


I.  The  Number  ajstd  Kinds  op  Stock. 

The  latest  returns  available  give  the  live  stock  in  the  United  States  as 
under : — 

Horses         16,081,000 

Mules           2,314,000 

Milch  Cows 15,487,000 

Oxen  and  other  Cattle        36,608,000 

Sheep           45,048,000 

Swine           45,206,000 

II.  The  LiyE  Stock  exhibited  at  the  Wobld's  Faib,  Chicago. 

I  WILL  here  enumerate  the  different  breeds  of  the  stock  exhibited  at  the 
Fair  as  some  criterion  of  the  description  and  quality  of  the  live  stock  in  the 
United  States ;  and  I  may  say  with  respect  to  the  show  of  live  stock,  that  it 
was  in  my  opinion  more  than  equal  in  tne  number  and  yariety  of  breeds,  and 
fully  equal  in  quality  of  the  exhibits  to  the  best  displays  of  the  Eoyal 
English, — the  leading  Agricultural  Show  of  Great  Britain. 
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1.  Hones  at  ike  WorWt  'Fair. 

(1.)  HeaTj  BnuigbiiL 

TJnder  tliis  head,  at  the  World's  Pwr,  ibe  dydesdale,  lie  SMre,  liie  BoffiiA 
Fanch,  the  Belgian,  the  Porcheron,  amd  the  Norman  were  ifwU  Tepreaented^ 
With  respect  to  the  number  and  dbaracter  iif  tiiese  dSffierent  breeds  in  the 
TTnited  States,  it  inay  be  said  that  while  there  are  a  great  nmny  ezeeiloit 
specimens  of  the  djdesdale  and  Shire  horses  in  the  States — and  the  Cljdes- 
dale  is  very  generally  to  be  met  wiiii — the  draught  horses  there,  taken  as  a 
whole,  are  comparatively  light,  being  largely  of  the  Percheron  and  Norman 
blood ;  and  there  is  no  dodbt  that  for  farm  work  the  lighter  horse  is  the 
better.  Not  only  is  this  the  case  as  regards  the  country  districts,  but  also  tp 
a  large  extent  even  in  the  towns,  wl^re  immense  quantitres  of  goods  hare 
to  be  moved,  and  where,  instead  of  heavy,  slow-going  horses  moving  large 
loads,  as  in  Great  Britain  and  in  the  Colonies,  in  the  American  States  teaoiB 
of  comparatively  light  horses  (what  might  be  termed  powerful  light  harness 
horses),  are  to  be  constantly  met  at  a  trot  with  perhaps  little  more  than  half 
the  load  which  would  be  put  on  the  waggons  in  Etfglaud  or  in  the  Colonies, 
but  going  twice  as  fast  as  the  heavy  draughts. 

The  Perch^iron  and  Norman  horses  are  specially  adapted  for  this  system 
of  transportation.  They  began  to  be  imported  in  1850,  and  so  largely 
have  they  been  so,  that  the  blood  of  these  two  French  breeds,  especially 
the  Percheron,  is  now  much  more  generally  distrtbated  in  the  United  States 
than  any  other  of  the  draught  horses. 

The  Percheron,  of  which,  I  believe,  there  have  been  no  importations 
into  this  Colony,  may  be  described  as  a  very  compact,  short-legged,  small 
draught  horse,  with  a  rather  thick  neck,  straight  shoulder,  snort  back, 
full  drooping  hindquarters,  and  rather  round  bone.  He  is,  as  a  rule, 
wanting  m  style  and  action,  but  is  hardy,  staunch,  and  good-tempered,  and 
as  a  generally-useful  horse,  either  for  the  country  or  in  the  town,  where  very 
fast  work  is  not  called  for,  is  everything  that  could  be  wished.  The  lighter 
descriptions  of  the  breed  make  good  'bus  and  parcel  delivery  horses. 

The  Norman  is  another  Prench  breed,  and  may  be  described  as  an  upstand- 
ing, powerful,  well-bred,  well-shaped,  light  harness  horse,  with  good  head  and 
rein.  Like  the  Percheron,  the  Norman  is  very  much  used  as  a  waggon  hoBae 
in  the  American  cities  and  also  on  the  farms,  but  he  is  much  superior  in 
shape,  action,  and  style  to  the  Percheron ;  and  as  I  believe  the  Normans 
would  make  excellent  sires  to  put  to  our  light,  well-bred  mares,  I  would 
recommend  some  of  our  horse-breedera  4o  import  them  from  France. 

(2.)  Light  Harness. 

The  representatives  of  this  description  of  horse  at  the  Exhibition  were 
the  Cleveland,  the  TorkdhSre  coaching 'horse,  the  German  coach  horse,  and 
the  French  coach  horse,  a  very  etylish  -animalv 

(3.)  The  Saddle  Horse. 
This  section  included  the  English  thorough-bred,  the  English  hackney, 
the  Morgan  hoGrse,  the  American  hackney,  the  Arab,  and  the  Ametiean, 
French,  uid  Busaian  trotters.  The  breeds  of  harees  in  tiiis  seetion,  ii^oli 
have  not  been  introdneed  into  Australia,  are  the  American  hackney  and 
the  French  and  Bmsian  trotters.  The  ABierican  haekaey  is  appareatiy  » 
second  but  highernstanding  edition  of  the  Eaglish  horoe  of  toe  haeknej 
breed. 
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The  French  trotter  is  a  more  atjliah  horse  1haa4he  American,  but  not  bo 
fast ;  and  the  BussTan,  which  has  many  of  the  characteristics  of  his  Arab 
.progenitbr,  aijK>  sbow«  more  bwii^iflg  Uuol  tbe  AmwrtrtMi,  and  is  said,  if 
.properly  trained  aaid  driY69,  to  be  as  £i«i. 

(4.)  Shetkuid  Foodea. 

There  were  85  entries  in  this  section^  and  many  of  the  exhibits  wer^ 
everjthing  that  could  be  wished  in  shape,  action,  stjle,  and.  character. 

(5.)  Jacka  and  Jennets. 

This  was  a  well-filled  section,  and  some  yiorj  hi^  aaid  useful  speeimcoB 
were  exhibited.    .    - 

2.  €W?fo  afike  Wbrid's  Fair. 

(1.)  Beef  Cattle. 

These  were  represented  at  the  World's  Fair  by  the  Shorthorns,  Herefords, 
Aberdeen  Angus,  Galloway,  Bed  Polls,  and  Polled  Dnrhams,  and  the  display 
was  a  very  grand  one  both  as  regards  numbers  and  qaiality,  more  especially 
of  the  four  first-mentioned  breeds. 

(2.)  Milch  Cattle. 

The  classes  in  this  section  were  represented  by  the  Jerseys,  Guernseys, 
Ayrshire,  Shorthorn,  Holstein,  Dutch  Belted  Cattle,  and  Brown  Swiss ;  aiid 
the  same  remarks  as  to  large  numbers  and  excellent  quality  apply  to  most  of 
the  classes  in  this  division,  but  with  even  greater  force.  This  will  be  readily 
understood  when  it  is  borne  in  mind  that  there  are  over  16,000,000  of  milch 
cows  in  the  United  States. 

It  was  the  importance  of  the  dairy  industry  in  the  States  that  induced  the 
Chief  of  the  Agricultural  Department  to  institute  and  carry  out  the  elaborate 
experiments  and  tests  conducted  in  the  Dairy  section  of  the  Fair, — the 
detailed  report  of  which  may  be  shortly  expected  from  America,  along  wii^ 
other  printed  papers  which  are  to  be  fumisned  to  the  Colonies  and  conntries 
taking  part  in  the  Exposition.  The  Jerseys  and  Guernseys  took  the  principal 
prizes  at  the  Fair,  both  in  the  butter  and  cheese  contests. 

8.  Sheep  at  The  WifrltTs  Ihir. 

This  section  was  repredented  by  the  Americaai  Merino,  t&e  Ddaow 
Merino,  the  Bambouillet,  the  Leicester,  the  Lincoln,  the  Cotswold,  tihe 
Dorset  Horn,  the  Southdown,  the  Shropshire  Down,  the  Oxford  Down,  the 
Hampshire  Down,  and  the  Cheviot.  Here  again  the  classes  were  veay  well 
filled,  and  the  sheep  show  was  considered  the  most  extensive  and  best  of  the 
kind  oyer  held  in  the  United  States.  There  was  a  stirong  display  of  ihe 
American  Merino,  and  a  fairly  good  diow  of  Hke  D^aine  breeds,  and  idie 
exhibits  in  both  these  merino  clastes  wtt:«  of  high  qnality* 

There  was  also  a  good  exhibit  of  extra  large-framed  well-wooUed  Sam- 
bouillet  Merinos  from  Prussia.  Several  of  t£d  English  breeds  moitionad 
were  forward  in  unusually  large  numbers ;  and,  although  a  good  mai^  of 
the  exhibits  were  not  up  to  the  English  standard,  there  were  others,  more 
particularly  the  recent  importations,  that  would  hold  their  own  in  any 
showyard. 
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4.    The  Fig9  ai  tie  Worlds 9  Fair. 

In  this  section  the  following  breeds  were  lepresented : — ^The  Berkshiie, 
Poland  China,  Duroc  Jersey,  Victoria,  Chester  Whites,  Essex,  Large  York, 
Small  York,  Tamworth,  Suffolk,  and  Cheshire ;  and  there  is  no  doubt  but 
that  the  show,  if  not  the  most  extensiye— there  were  1,418  exhibits — ^was 
one  of  the  best  that  has  been  seen  in  any  part  of  the  world. 

The  breed  which  made  the  most  extensiye  display  was  the  Poland  China : 
but  while  this  is  the  case — and  the  class  was  an  excellent  one,  and  contained 
many  pigs  of  yery  hieh  merit,  and  seyeral  were  perfect  models  of  what  pigs 
ou^ht  to  be — the  Bei^hire  classes,  although  not  so  well  filled  as  the  Pohmd 
Chma,  showed  pigs  of  exceptionally  high  quality  and  form,  and  fully  main- 
tained the  honor  of  the  breed  against  their  riyals  of  the  Poland  China 
blood. 

These  and  the  other  black  breeds  find  by  far  the  greatest  f ayour  in  Hie 
United  States.  For  one  white  pig  to  be  seen  in  the  stockyards  there  are 
fifty  black ;  and  although  the  white  classes  were  yery  fairly  represented  at 
the  World's  Fair,  nothing  like  the  same  interest  was  token  in  them  as  in  the 
black  breeds,  especially  tne  Berkshire  and  Poland  China.  These  remarks 
apply  also  to  the  two  red  breeds — the  Duroc  Jersey  and  Tamworth ;  and 
with  regard  to  the  Tamworth,  so  much  haye  the  breeders  of  pigs  in  the 
States  giyen  their  attention  to  shapes,  early  maturity,  and  propensity  for 
fattening,  that  objections  to  the  breed  as  regards  these  points  were  yery 
freely  expressed,  and  their  good  qualities  of  hardiness  and  large  proportion 
of  red  meat  oyerlooked. 


III.    The  Chicago  IIition  Stocktabds. 
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1.    Their  Extent^  Capacityy  and  Business  Arrangements, 

The  stockyards  were  first  erected  in  Chicago  in  1856,  with  a  capacity  for 
5,000  cattle  and  30,000  pi^s.  In  1865  a  new  company  was  formed  with  a 
capital  of  £100,000,  which  acquired  a  tract  of  320  acres  of  land  (the  site 
on  which  the  existing  yards  now  stand),  and  commenced  business  in 
December  of  that  year  with  yards  covering  120  acres,  of  yarious  sizes, 
capable  of  accommodating  from  one  to  ten  car  loads,  and  1,200  cattle  pena 
and  1,000  sheep  and  pig  pens  were  sufficient  to  accommodate  the  stock, 
while  it  now  requires  2,000  cattle  and  1,500  sheep  and  pig  pens ;  and  50,000 
cattle,  30,000  sheep,  200,000  pigs,  and  40,000  horses  may  find  quarters  at 
these  yards  to-day.  The  horse  exchange  and  payilion  is  530  feet  long  and 
185  feet  wide,  with  display  track  36  feet  wide  and  530  feet  long,  and  an 
amphitheatre  sale-room  capable  of  seating  3,000  people. 

In  1892,  5,571,796  cattle,  197,576  calyes,  7,714,435  pigs,  2,145,079  sheep, 
and  86,998  horses  passed  through  the  yards,  while  the  largest  receipts  of 
stock  in  one  week  during  that  year  were  95,524  cattle,  8,479  calyes,  dCN),488 
pigs,  69,966  sheep,  and  8,679  horses. 

On  the  arrival  of  stock  at  the  sheds  they  are  watered  and  fed  at  Uie  follow* 
ing  rates : — Hay,  4s.  2d.  to  6s.  3d.  per  cwt. ;  com,  4s.  2d.  per  bushel ;  and 
the  yardage  charges  are :  horses  and  cattle,  Is.  OJd. ;  calves,  7id. ;  pigs,  4d. 
and  2Jd. 

There  is  an  exchange  building  on  the  ground,  with  offices  of  some  140 
commission  firms,  a  restaurant,  barber's  shop,  telegraph,  &c.,  attached  to  the 
yards. 
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ABout  100  firms  do  packing  and  other  business,  and  about  20  of  these  are 

Srominently  identifiea  with  meat-curing.  Their  plants  are  estimated  at 
5,000,000,  with  capital  of  $50,000,000;  their  employees  number  about 
40,000,  and  the  annual  pay  roll,  $300,000,000. 

There  are  about  150  miles  of  railroad  trucks  in  the  yards,  and  the  yarious 
companies  have  an  arrangement  with  the  Market  Company  for  all  freight 
and  traffic  both  in  and  out  of  the  yards.  The  stock  amye  during  the  night 
or  early  morning,  and  freight  is  despatched  in  the  afternoon  and  evening. 

The  cattle,  sheep,  aAd  pigs  are  sold  by  the  lire  weight,  and  on  the  sale 
being  completed,  whi6h  it  is  by  private  bargain,  and  not  by  auction,  they 
are  sent  to  the  scales,  where  they  are  inspected,  weighed,  and  the  certificated 
weight  given. 

Hie  scales  can  weigh  up  to  100,000  lb.,  but  the  average  weight  of  a 
(^urload  is  about  '25,000  lb. 

The  following  report  of  a  week*s  transaction  in  stock  at  Chicago,  which  is 
taken  from  the  Breeders^  Gazette,  of  20th  June  last,  gives  a  good  idea  of  the 
business  done  and  the  prices  obtained  at  the  Union  Stockyards  : — 


2.  Bejport  referred  to. 
Numbers  of  Stock. 


Day. 

Cattle. 

OalTee. 

Hogs. 

Sheep. 

Horses. 

"Vfedneklay      

Thursday         

Friday  r... 

Saturday          

Monday           

Tuesday            

14,614 

18,415 

7,817 

1,267 

18,607 

4,500 

686 
897 
493 
88 
656 
1,000 

82,105 
82,640 
82,680 
21,882 
64,500 
20,000 

8,805 
10,160 
6,688 
564 
4,650 
9,000 

807 
208 
188 
86 
180 
200 

Sales  for  the  Week 

54,720 

8,666 

178,807 

89.357 

1,169 

Prices  of  Cattle  and  Calves. 


Per  100  lb. 


First    quality   fully-matured 

beeves,  from  1,600  to  1,700  lb 

Second  quality  choice  smooth 

fat  steers,  from       1,450  to  1,6001b.        „ 

Good  to  choice  steers,  weighing  1,800  to  1,400  lb.  „ 
Medium  to  good  steers,  „  1,200  to  1,300  lb.  „ 
Fat  steers  „      1,060  to  1,200  lb.        „ 

Common     butcher's      steers, 

weighing      900  to  1,200  lb.        „ 

Feeder's  steers, weighing  900  to  1,200  lb.         „ 

atocker's  young  st^rs,  weighing  600  to  850  lb.  „ 
Butcher's  stock,  poor  to  extra,  cows,  heifers,  mixed  stuff,  all 

weights,  according  to  quality 

Bulls,  common  to  choice  fat       

Springers,  common  to  choice,  per  head... 

Veal  calves,  poor  to  common       

„  lair  to  choice  


live  weight    490  to    6*  10 


4-65  to 
4-25  to 
400  to 
4-25  to 

3-25  to 
3-25  to 
2-50  to 


1-25  to 

1-60  to 

2000  to 

2-60  to 


4*85 
4*65 
4-50 
4-50 

400 
375 
3-30 


3-75 
3-50 

4500 
3-50 
4-00  to    5O0 
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PerlOOm. 

Prices  of  Pigs.  I  f 

Gonunon  to  prime  light,  averaging  less  than  200  Ihu  lire  weight  4*00  to    4'70 

Pigg,  averaging  from  200  lb.  to  275  Ih.  ,^        ...         ^         •..  4-50  to    4*8& 

„  „        heavier  ..•        »^  4*60  to    5*00 

Prieee  of  Sheep. 

Poor  to  choice  sheep,  per  100  lb.  live  weight    ,..         .,».       ...TOO  to    3*50 

Yearlings  „  „  2*00  to    3-75 

Spring  lambs  „  ,»  ^.         ^*        ...  3*00  to    4*50 

3.  How  Stock  are  loeighed  at  the  Union  Stochyarde, 

On  being  sold  the  stock  are  taken  bj  an  employee  of  the  salesman  to  one 
of.  the  scales,  i.e ,  weigh-bridges  which  are  provided  by  the  Market  Company, 
and  there  weighed  by  an  officer  of  the  company,  who  enters  idie  weight  in  a 
register  and  hands  a  note  of  it  to  tbe  person  in  charge ;  and  tiie  sto(^  are 
paid  for  in  accordance  with  the  price  agreed  to,  and  the  wri^it  certified  in 
the  note.  In  this  way  all  the  purchaser  has  to  judge  is  the  quality  of  the 
stock,  and,  on  the  other  hand,  the  seller  is  paid  for  every  pound  the  stock 
weifi;h.  I  would  recommend  that  the  same  course  be  adopted  in  the  Colony 
at  the  principal  markets,  and  that  stock  be  sold  by  live  weight. 

An  Act  (copy  of  which  Sir  Saul  Samuel  has  sent  me)  has  recently  been 
passed  in  Great  Britain  for  the  purpose  of  initiating  the  system  of  selling 
by  live  weight  as  in  America,  and  weighbridges  have  been  erected  at  the 
cattle-markets  in  the  principal  towns.  I  may  add,  however,  that  under  the 
English  Act  it  is  optional  for  the  seller  to  sell  by  weight,  and  the  stock- 
owners  have  hitherto  been  somewhat  slow  in  adopting  that  system,  notwith- 
standing its  advantages  ;  but  they  are  gradually  coming  to  do  so. 

4.  The  remotat  of  ike  Ahattoirw  and  their  re-^reeUen  near  the  Saleyarde. 

In  going  into  details  with  respeet  to  the  Chicago  stockyards  and  the 
condnd;  of  the  enormous  bosiness  done  in  the  Uniim  Stocl^vrds,  one  of  my 
objects  was  to  contrast  the  arrangements  there  vrith  the  manner  in  whien 
stock  are  sold  and  slaughtered  in  Sydney,  with  the  hope  that  I  mi^ht  thereby 
hasten  tbe  alterations  which  are  so  urgently  called  for  in  the  mode  of  carry* 
ing  on  that  business  here. 

For  a  long  time  the  abattoirs  on  G-lebe  Island  were  a  serious  nuisance  to. 
the  people  oi  the  G-lebe  and  Balminn ;  but  there  has  of  late  years  been  a 
change  to  a  considerable  extent  in  this  respect  for  the  better.  The  people 
ill  the  suburbs,  however,  betwe^i  Homebush  and  Glebe  Island,  axe  soil 
subjected  to  the  inconvenience  and  risk  arisiiMr  from  ihe  driving  of  the 
cattle  to  the  abattoirs  ;  and  the  cattite  still  suffer  frmn  the  dogging  and 
rushing  and  cruelty  inflicted  on  ihem  by  the  way,  and  the  starvation  they 
get  in  the  v^iting-paddocks, — while  the  waste  and  deterioration  of  meat» 
wUeh  1^  tiiis  occasions,  is  a  serious  loss  to  our  stockrowners. 

I  VTOuld  therefore  suggest,  as  has  often  been  done,  that  Hmo  fdanghter- 
honses  be  brought  as  close  as  possible  to  the  ElenuBgtoa  yaids,  or  f£it  an 
entirely  new  site  be  obtained  where  both  the  saleyards  and  slaoghter-honBea 
conld  be  erected  in  close  proximity  to  each  othw,  and  vriwre  ibere  wovld  be 
fiir  more  and  &r  better  waiting-paddocks  for  the  fAosk  tiian  can  now  be 
dmveniently  obtained. 

If  the  alteration  first  alluded  to  were  adopted,  tben  sn&ient  land  <hi  a 
suitable  site  on  .the  old  Homebush  Estate,  belonging  to  Mr.  Weotworth,  near 
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fiiePairamatta  Bxrer — fts  at  one  finie  wiggpated  hj  Ife  F.  L.  Barker— ^RRmld 
Imve  to  be  rMumad ;  and  if  sidBciBDt  lai^  were  vesviBed,  doe  care  taken  in 
■aiecting  the  site,  and  proper  arrangementB  made  for  dealing  iviiHi  the  offid 
and  bi-prodacts,  no  nuisant^e  need  l^  occasioned  to  the  people  in  the  neigh- 
bonriiood.  In  proof  of  dua  I  need  only  point  to  1^  XTnion  Stockyards  and 
Skughter-honaes  at  Chicago,  whidi  are  in  the  centre  of  the  city^  to  th« 
daoghter-houaea  in  London  and  all  the  other  large  cities  in  Great  Britain, 
and  to  those  in  Berlin,  Brasnek,  and  Paris,  on  the  Continent, — all  of  which 
are  closely  sorrovnded  with  shops  and  dwelling-honses,  and  occasion  no 
niusaace  bOTond  what  the  stoek  traffic  entails — while  tiie  nte  now  proposed, 
on  the  old  Homdinsh  Estate,  wonld,  if  a  sufficient  ai^sa  of  land  wereresaiaed, 
be  Tery  isolated,  and  at  a  safe  distance  from  dwelling-honees,  odier  than  those 
of  the  people  at  woi^  at  the  yards  and  abattoirs. 

If  again  the  other  alteration  mooted  were  considered  advisable,  such  a  site 
as  that  indicated  conld,  I  think,  be  obtained  on  Mr.  Wentworth's  land  some 
8  or  4  miles  beyond  Parramatta,  on  the  Ghreat  Western  line;  and  if  that 
were  not  at  too  great  distance  (less  than  an  hour  by  train  from  Sydney)  for 
tlie  batchers  to  attend  the  sales,  it  would  be  the  better  site  on  account  of  the 
large  ext^it  of  land  which  could  be  got^  a  reasonable  price  for  the  yards 
snd  slanghter-honses,  and  the  nnml^  of  paddodcs  in  tiie  i^ghbonrhood 
whfieh  could  be  used  by  the  stock  waiting  for  sale  or  slaughter. 

Should  this  alteration  be  entwtained,  and,  say,  100  acres  resumed,  a  good 
many  of  what  are  termed  noxious  trades — many  of  which  are  connected  with 
stock  and  th^  products — oooid  be  carried  on  upon  the  same  land ;  and  its 
purchase  would  thus  get  rid  of  another  serious  diflfeultr.  As  regards  tiie 
railway  traffic,  again;  if  the  abattoirs  are  to  be  remoTed,  and  are  not  to  bet 
brought  together,  as  here  suggested,  at  Homrtmsh,  it  will  I  think  be  seen 
tiiat  no  more  suitable  site  tlini  that  beyond  Pkrramato  can  be  got,  so  far  a» 
ndiway  aecommodation  is  concerned. 

IV. — ^Thb  Cattlb  of  the  TJiriTKn  Staiees. 
1.  Deicripium. 

Although  I  had  heard  that  the  quality  of  the  cattle  in  t}»  States  of  late 
years  had  improTod,  I  found  it  a  good  deal  better  tJian  I  expected  on  the 
oeeasions  on  which  I  risited  the  Union  yards,  and  the  beef  in  the  slaughter- 
bouses,  to  which  visitors  were  admitted,  was  generally  good,  and  in  many 
eases  yery  prime.  But  while  this  is  the  case,  hundreds,  I  mig^  say  thousands, 
of  yery  inferior  cattle,  principally  poor  cows,  bulls,  and  stags  were  to  be  seen 
every  sale-day  in  the  yards  which  never  left  there  alive,  and  wrae  disposed  of 
somehow — most  likely  in  the  shape  of  canned  meats  and  swosages ;  and  if 
tfais  is  the  case  it  accounts  for  the  small  amoimt  of  nutrim«it  idiich  a 
great  deal  of  the  American  canned  meat  contains,  compared  with  that  of  the 
Australian  and  the  New  Zsftlsnd  oompanies,  which  put  up  only  primo  beef 
and  mutton. 

The  majority  of  the  cattle  in  the  TTnion  yards  had  more  or  less  of  the 
Sbori^om  blood,  but  they  were  in  many  cases  polled,  the  system  of  dehorn- 
ing being  verv  general  in  the  States.  This,  however,  does  not  aooount  for 
all  the  polled  cattle  brought  forward,  as  there  are  not  only  a  geod  many 
Ab^een,  Anens,  and  Galloway  cattle,  but  also  a  breed  of  pmre  polled 
Durluuns  in  the  United  States,  which  is  fully  recognised  as  such  by  the 
Breeders  and  Agricultural  Societies,  and,  in  framing  the  prize  list  of  the 
Live  Stock  Show  to  be  held  at  the  World's  Fair  polled  Durhams  were 
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allotted  a  separate  class.  I  would  stronglj  recommend  that  the  system  of 
dehorning  should  be  adopted  in  this  and  the  other  Colonies.  The  operation 
is  easily  performed,  and  the  advantages  of  dehorning  are  too  manifest  to  need 
anythinfi^  to  be  said  in  its  f ayour. 

It  will  be  gathered  from  the  statement  and  description  in  this  report  of 
the  different  breeds  of  cattle  exhibited  at  the  World's  Fair  that  most  of  the 
leading  races  of  beef  and  milking  cattle  to  be  met  with  in  Great  Britain 
have  been  introduced  into  the  United  States,  and  with  the  best  possible  effect. 
But  although  the  very  great  improFement  noticed  has  been  efEected  by  these 
importations  there  are  still  in  a  good  many  instances  rough  cattle  to  be  seen, 
which  show  very  decided  traces  of  the  old  Spanish  breed,  particularly  among 
those  offered  at  Kansas  city,  and  there  is  vet  ample  room  for  the  mipro?e- 
ment,  which  has  set  in  so  strongly  throughout  the  States,  to  continue  and 
spread. 

The  best  fat  cattle  offered  in  the  Chicago  market  are,  of  course,  those 
which,  after  haying  been  fattened  for  a  time  on  the  pasture,  are  topped  off 
on  com  and  hay;  and  a  large  proportion  of  these  cattle,  as  regards  size, 
breeding,  and  quality,  compare  favourably  with  the  beat  Scotch,  English,  and 
Irish  breeds  of^bullocks.  in  fact,  taken  as  a  whole,  prime  fat  cattle  of  hea?y 
weights  are  proportionately  much  more  numerous  in  America  than  in  Great 
Britain  or  Ireland,  as  the  tendency  there  of  late  years  has  been  to  turn  their 
fat  stock  off  younp^,  and  not  keep  them  to  the  aces  and  weights  which  thej 
frequently  attain  in  the  States.  This  system  of  eariy  marketing,  which  is 
spreading  in  the  old  country,  no  doubt  pays  the  breeder  best,  while  the 
consumer  does  not  object  to  young  beef  ii  the  cattle  are  well  bred  and 
prime  fat ;  neither  does  the  retail  butcher,  as  young  stock  of  this  descrip- 
tion give  proportionately  more  meat  and  less  bone.  In  the  United  Stat^ 
however,  it  is  different,  and  it  suits  the  packing  companies  better  in  the 
circumstances  under  which  the  irade  there  is  done  to  give  longer  prices  per 
100  lb.  for  heavy  weights.  For  instance,  while  prime  bullocks  weighing  say 
800  lb.  dressed  weights  sold  at  $  t-75  per  100  lb.  live  weight,  the  same  day 
bullocks  gpin^  950 lb.  and  upwards  brought  $5*25,  and  the  difference  which 
this  discloses  is  quite  a  usual  one. 

The  improvement  referred  to  in  the  quality  of  the  cattle  in  the  United 
States,  of  recent  years,  has  been  quite  phenomenal  Twenty  years  ago  the 
greater  part  of  the  cattle  in  the  States  were  very  inferior,  and  the  very  best 
of  them — some  of  those  in  the  States  east  of  the  Mississippi — were  only  on 
a  par  with  the  second-rate  Scotch  and  English  cattle.  Now,  however,  all  this 
is  changed,  prime  fat  cattle  are  to  be  met  with  a  good  long  way  west  of  the 
Mississippi,  and  every  week  there  are  now  being  shipped  to  Great  Britain 
from  America  5,000  or  6,000  bodies  of  chilled  beef,  and  9,000  or  10,000  lire 
cattle,  the  great  proportion  of  which  are  prime  and  some  very  prime  beef. 
No  doubt  a  good  many  pure-bred  cattle,  principally  Shorthorns  Had  been 
imported  previous  to  1870,  and  larger  numbers  still  in  1871, 1872, 1873,  and 
1874;  but  it  was  not  until  the  chilled-beef  trade,  which  was  initiated  in 
October,  1875,  and  successfully  established  (which  it  was  very  soon  after), 
that  the  great  influx  of  pure-bred  cattle — principally  Shorthorns,  with  con- 
siderable numbers  of  Herefords,  some  Devons,  and  afterwards  a  good  manv 
Black  Polled  cattle — took  place,  and  continued  up  to  a  recent  date.  With 
these  heavy  importations  of  pedigree  stock,  a  great  many  herds  were  formed 
to  breed  stud  bulls,  and  as  the  export  trade  in  chilled  beef  and  afterwards  in 
live  fat  cattle  was  a  profitable  one,  and  as  both  grass  and  corn  of  excellent 
quality  were  plentiful  in  the  States,  it  can  readily  be  imagined  that  owners 
were  not  slow  in  improving  the  quality  of  their  meat,  especially  as  they  soon 
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found,  wLat  is  now  so  well  known  to  us,  that  to  do  a  paying  trade  only  meat 
of  the  best  quaUtj  need  be  put  on  the  London  and  other  important  markets 
in  England. 

The  cost  of  fattening  cattle  in  America  is  considerable,  and  it  is  this  which 
will  enable  the  Austialian  Colonies,  where  the  stock  are  fattened  almost 
wholly  on  grass,  to  compete  successfully  in  the  British  and  Continental 
meat-markets  with  the  United  SStates.  There,  very  few  cattle  are  fattened 
on  grass  alone ;  and  it  is  the  almost  uni?ersal  practice  to  give  the  cattle 
com  (maize)  as  well  as  grass— that  is  when  grass  is  available,  and  where  it 
is  not,  to  supply  hay  or  some  other  fodder  instead.  It  takes  from  five  to  six 
months  in  this  way  to  fatten  a  bullock,  and  daring  that  time  he  will  consume 
from  60  to  80  bushels  of  com,  costing  at  a  m(^erate  average  price  (say) 
Is.  5d.  per  bushel,  and  with  the  grass,  hay,  or  fodder  supplied,  would  amount 
to  (say)  from  £5  7s.  6d.  to  £6  lOs.  8d.  for  each  head  of  cattle.  But  from 
this  would  have  to  be  deducted  the  profit,  say  80s.  to  40s.,  made  by  fattening 
pigs,  the  custom  being  to  put  (say)  one  pig  in  along  with  each  head  of  cattle 
to  fatten  on  the  grass  and  on  the  com  which  the  cattle  leave  or  drop. 

2.  The  prices  made  hy  Cattle  in  the  Chicago  yards. 

Prime  fat  bullocks  weighing  (say)  1,400  lb.  live  weight  (which  would  be 
about  the  average  of  our  best  Australian  cattle)  have,  during  the  first  six 
months  of  this  year,  been  selling  at  the  Union  Stockyuxls  at  prices  ranging 
at  from  $3*50  to  $5*15,  and  averaging  daring  that  time  (say)  $4'17  per  100  lb. 
(*.<?.,  17s.  4id.  per  100  lb.,  or  2^.  per  lb.  live  weight),  and  that  for  1,400  lb. 
would  make  the  price  in  Chicago  of  a  bullock  of  the  description  mentioned 
$58*38,  or  in  our  money  (calculating  the  dollar  at  4s.  2d.)  £12  Ss.  3d. 

To  compare  this  again  more  closely  with  the  prices  current  in  our  markets 
and  those  of  the  neighbouring  colonies,  it  will  be  necessary  to  ascertain  what 
the  cost  of  the  beef  would  be  if  calculated  as  it  is  in  Australia  by  the  100  lb. 
dressed  weight.  With  that  view  we  will  take  the  shrinkage  at  the  rate 
usually  allowed  in  prime  beef,  t.^.,  40  per  cent.  This  leaves  60  per  cent,  of 
the  gross  weight  of  1,400  lb.  of  dressed  carcass,  which  would  be  840  lb., 
and  which  costs  £12  38.  3d.  This  would  make  the  price  of  prime  fat  cattle 
of  the  class  mentioned  sold  on  foot  at  Chicago,  during  the  first  half  of  the 
present  year,  288.  lljd.  per  100  lb.  dressed  weight,  or  very  nearly  3 Jd.  p«r  lb., 
a  price  which  is  nearly  as  high  as  prime  American  beet  of  that  class  often 
brings  in  London,  taking  both  fore  and  hind  quarters  together,  and  such  as 
would  leave  very  little  margin  of  profit  to  the  American  shipper  after  paying 
freight  and  charges,  if  he  purchased  at  the  prices  quoted,  and  bad  to  rely 
solely  on  the  sale  of  the  beef. 

But,  in  the  first  place,  although  the  prices  given  are  those  which  I  have 
quoted  as  ruling  in  Chicago,  it  may  fairly  be  presumed  that  they  are  only 
given  for  beef  of  the  very  best  description  and  primest  quality,  and  that  a 
great  deal  of  the  meat  sent  to  Great  Britain  from  America  has  been  purchased 
at  rates  under  those  quoted  as  "  top."  This  is  in  any  case  very  probable, 
but  I  think  it  wiU  be  seen  to  be  almost  certain  to  be  so  when  it  is  recollected 
that  the  meat  trade  in  Chicai;o  is  very  largely  controlled  by  some  six  or  eight 
of  the  leading  companies  in  that  city.  Then  the  hide,  fat,  and  other  ofial  falls 
to  the  exporter ;  and,  considering  the  exceedingly  complete  and  thorough 
way  in  which  the  whole  of  the  bi-products  of  the  stock  are  turned  to  account 
and  utilised  by  the  great  packing  companies,  they  do  not  rely  solely  or  even 
to  any  great  extent  on  the  amount  realised  from  the  carcass  for  a  profit, 
inasmuch  as  they  get  large  returns  from  the  oftal  and  bi-products.    Then, 


Digitized  by 


Google 


793  The  Lwe  Stock  and  Meat  Trade  of  the 

again,  bj  dearing  the  American  marketa  of  a  large  portion  of  Hie  atook 
tbeae  packing  eomnaniea  are  able  to  keep  coniarol  of  the  American  home 
meat  trade ;  and  tnas,  although  thej  may  make  little  or  no  profit  oa  tbe 
meat  thej  export,  they  gain  indirectly  by  its  leaving  America,  and  diarge 
higher  prieea  for  what  they  diapoae  of  thore. 

8.  Veal, 

Daring  the  period  here  moitioned  real  was  selling  in  Chicago  at  an 
ayerage  of  say  id.  per  lb.  Acne  than  beef,  but  the  price  is  a  compaiasively 
flnctnatiag  cme. 

4.  JJov  Cattle  are  slam^klered  at  Chiea^, 

The  cattle  on  being  weighed  are  removed  on  viaducts  built  over  the  yards 
to  pens  in  the  packing-houses,  which  are  in  close  proximity  to  the  yards, 
and  they  remain  there  till  required  for  slaughter,  when  they  are  passed  singly 
nito  a  narrow  pen,  over  which  a  man  vrith  a  long-handled  hammer  stands 
and  drops  the  bullock  with  a  blow  on  the  forehead.  Immediately  he  falls 
a  lever  is  pulled,  when  the  floor  is  raised  at  the  back,  and  at  the  same  time 
the  partitions  at  the  sides  open  and  the  carcass  slides  out  upon  the  dressing- 
floor.  There  a  man  decapitates  the  body  with  a  single  stroke  of  the  knife, 
others  cut  ofE  the  legs  at  the  joints,  another  fixes  hooks  in  the  tendons  of 
the  gambel  joints,  others  begin  to  skin  the  body ;  and  in  a  very  short  time  it 
is  hanging  oressed. 

The  backbone  is  then  split  with  a  cleaver,  and  the  carcass  is  slid  on  an 
overhead  truck  into  the  chill-room. 

In  the  meantime  the  heart  and  liver  are  dissected  from  the  lungs  and 
other  portions  of  the  body,  and  hung  on  hooks  and  racks,  and  the  entrails 
and  paunch  are  cleared  of  tallow. 

6.  The  Bi^oducis  from  the  Bullock, 

These  are  the  cheek  meat,  heart,  liver,  tongue,  sweetbreads,  tallow,  blood, 
guts,  weasand,  bladder,  hide,  switch,  and  ofEal.  The  skin  of  the  head,  with 
that  of  the  legs  and  tail,  goes  to  the  glue  factory ;  the  cheeks  are  used  for 
Bologna  sausages ;  the  tongue  is  pickled  and  smoked ;  the  skull  goes  to  the 
glue-house,  and  is  boiled,  and  then  to  the  fertiliser  factory ;  and  of  the  feet 
the  glue  and  bone  houses  get  a  part ;  neatsfoot  oil  is  also  obtained  from 
them ;  the  sweetbreads  are  made  into  pancreation ;  portions  of  the  liver  and 
heart  are  used  for  sausages ;  the  blood  goes  to  the  fertiliser ;  and  the  horns 
are  sold,  to  be  made  into  knife-handles,  buttons,  and  combs. 

It  is  through  the  saving  and  utilising  of  absolutely  every  portion  of  the^ 
bullock  that  the  packer  can  make  a  profit  at  the  prices  at  which  dressed 
meat  is  now  sold  to  the  retail  butcher. 


V. — Thb  Shiuep  ot  thb  United  States. 

1.  Description. 

The  sheep  of  the  United  States  are  usually  spoken  of  and  described  under 
the  following  divisions  or  heads : — 

(1.)  "  The  Natives,"  i.e.,  Mexican  Sheep. — These  are  the  descendants  of 
the  sheep  introduced  by  the  Spaniards  into  Mexico  about  three 
centuries  ago,  considerable  numbers  of  which  are  still  to  be  net 
with  in  that  country,  and  some  of  the  same  breed  are  also  to  be  aesn 
in  the  south-western  portions  of  the  United  States  in  a  very  un- 
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improyed  state ;  while  the  ghuring  defects  in  size,  shapes,  and  fleece 
shown  bj  a  good  many  o£  the  sheep  on  the  ranches  on  both  slopes 
of  the  l^ckj  Mountains,  but  more  especially  towards  the  south, 
clearl]^  indicate  that  thej  are  related,  though  periiaps  distantly,  to 
the  original  Spanish  sheep,  "  The  Natives." 

(2.)  "  The  Scrubs." — ^These  are  to  be  found  in  the  South-eastern  States 
(Florida,  Alabama,  Mississippi,  and  Louisiana),  and  may  be  de- 
scribed as  the  descendants  oi  Mexican  sheep,  which  have  at  times 
been  interbred  with  sheep  of  improved  breeds,  but  genwally 
neglected,  as  the  climate  and  soil  in  these  States  are  not  &vourable 
to  sheep-breeding. 

(8.)  "The  Grade  Merinos." — ^These  include  the  offspring  of  all  ewes, 
other  than  Merino,  to  which  pure  or  well-bred  Menno  rams  have 
been  put,  whether  these  ewes  be  Natives  or  the  descendants  of  Native 
ewes  and  Merino  rams,  or  of  Merinos  and  crosses  of  Merinos  and 
Natives,  or  Merinos  and  some  of  the  English  breeds,  or  the  Merino 
and  the  crosses  of  the  Merino  and  the  English.  But,  of  course,  in 
many  cases  the  pure  Merino  has  been  so  often  put  to  the  descend- 
ants of  the  Native  ewes  that  these  grades  show  few,  or  none,  of  the 
faults  of  the  Natives,  and,  in  many  cases,  are  classed  as  Merinos. 
This  is  not  the  case  in  regard  to  the  crosses  of  the  Merino  and 
English  she^,  for,  as  will  be  seen  from  what  is  afterwards  said  with 
regard  to  the  direction  in  which  breeding  hais  lately  T)een  tending  in 
the  States,  that  it  has  not  been,  nor  is  now,  the  practice  to  return 
to  the  Merino,  but  rather  to  bseed  up  for  English  or  mutton  sheep. 

(4.)  "  The  Merino."--This  includes—      

1.  The  Silesian  Merino. — Live  weight,  fully 

matured,  rams  (say)  120  lb. ;  ewes,  80  lb. 

2.  The  Vermont  .  „  .  '  „  „  1301b.;  „  901b. 
8.  The  Delaine        „      ,          „.               „        150  lb. ;      „   120  lb. 

4.  The  Black  Top    „  „  „  180  lb. ;  „  130  lb. 

5.  The  Dickson       „  „  „  200  lb. ;  „  150  lb. 

6.  TheRambouillet,,  „  „  2501b.;  „  150  lb- 
(5.)  "  The  English  "  *.<?.,  the  Mutton  Breeds  :— 

1.  The  English  Leicester,  6.  The  Shropshire  Down, 

2.  The  Border  Leicester,  7.  The  Hampshire  Down, 

3.  The  Cotswold,  8.  The  Oxford  Down, 

4.  The  Lincoln,  '        9.  Kie  Suffolk, 

5.  The  Sonthdown,  10.  The  Dorset  Horn, 

11.  The  Cheviot. 

Of  these,  at  first  the  English  Leicester  was  the  breed  most  frequently  used 
for  crossing  with  the  Merino ;  but,  afterwards,  the  Cotswold  was  preferred, 
and  latterly  the  Southdown  and  Shropshire  have  come  into  more  general  use 
in.  the  States  than  any  of  the  other  British  breeds. 

This  is  especially  the  case  as  regards  the  Shropshire,  which  is  now  looked 
upon  there  as  the  best  all  round  English  sheep  for  crossing.  The  Oxford  and 
Hampriiire  Downs  have  also  been  used  to  a  considerable  extent,  and,  more 
recently,  a  good  few  breeders  have  tried  the  Dorset  Horn,  and  are  satisfied 
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with  the  result.  Lincolns  have  been  but  yery  little  tried,  which  is  ratlier 
strange,  considering  that  the  Lincoln  with  the  Merino,  while  it  makes  good 
mutton,  clips  a  much  heavier  fleece  of  excellent  cross-bred  wool  than  any 
other  flrst  class ;  and  that  the  price  of  wool  in  the  United  States  has  for 
manj  years  been  very  high. 

2.  JSstimated  number  of  Sheep  of  the  different  classes  in  the  United  State*. 

So  far  as  I  could  ascertain,  neither  official  nor  an^  other  reliable  returns 
have  been  collected  of  the  relative  numbers  of  the  different  breeds  or  classes 
of  sheep  in  the  United  States ;  and  the  only  thing  I  could  do  towards  arnTing 
at  any  conclusion  on  this  question  was  to  obtain  the  opinion  of  gentlemen 
largely  connected  with  the  American  wool  trade,  and  that  of  the  sheep-owneis 
with  whom  I  came  in  contact.  This  I  did,  and  as  it  is  of  very  great 
importance  to  our  sheep-owners,  both  &om  a  mutton  and  wool  producing 
point  of  view,  to  learn  now  this  matter  stands,  I  now  venture  to  submit  the 
estimate  given  below  of  the  different  classes  of  sheep  in  the  United  States, 
based  on  the  opinions  I  obtained,  and  in  some  measure,  also,  on  information 
contained  in  the  report  published  in  1892  by  the  Department  of  Agriculture 
on  the  Sheep  Industry  of  the  United  States. 

Estimate  mentioned  above : — 

Scrubs (say)  1,000,000 

Natives  and  very  inferior  grades     „  3,000,000 

Other  Merino  grades „  17,000,000 

Pure  Merinos „  5,000,000 

Eegistered  Merinos „  1,000,000 

Crossbreds  (got  by  Merino  ewes  and  British  rams)  „  15,000,000 

Pure-bred  British  sheep        „  2,500,000 

Begistered  British  sheep      „  500,000 


45,000,OCO 


It  may,  perhaps,  seem  that  the  number  of  crosses  of  the  British  blood  are 
over-estimated,  and  it  may  possibly  be  that  they  now  are  so  ;  but  if  they  are, 
it  is  only  a  question  of  very  short  time  when  the  number  stated  will  be  con- 
siderably under  the  mark,  for  the  report  alluded  to,  by  the  Department  of 
Agriculture  on  the  Sheep  Industry,  clearly  shows  that  in  almost  every  State 
east  of  and  including  North  Dakota,  Minnesota,  Iowa,  Missouri,  and  Arkan- 
sas, the  majority  of  the  farmers,  except  where  they  own  registered  merino 
flocks,  are  usinc;  rams  of  sdme  of  the  British  mutton  breeds,  instead  of  the 
merino,  with  their  merino  ewes.  They  have  discovered  that  while  it  does 
not  pay  to  breed  merinos  on  cultivated  land,  it  does  pay  well  to  keep  cross- 
bred sheep  on  it. 

Not  only  is  this  the  case  with  the  farmers  in  the  eastern  portion  of  the 
United  States,  but  in  large  portions  of  Texas,  Oregon,  Washington,  and 
California  quite  as  many,  if  not  more,  mutton  rams  are  being  used  as 
merino  ;  ana  it  may  be  said  that  in  all  the  States,  even  in  those  where  the 
largest  numbers  of  merinos  and  grade  merinos  are  kept,  and  where  formerly 
only  merinos  were  bred,  considerable  numbers  of  crosses  with  ikiglish  blood 
are  being  bred. 
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As  1  said,  oar  sheep-owners  are  deeply  interested  in  ascertaining  how  far 
the  system  of  crossing  now  so  generally  followed  in  the  States  will  be 
followed  up,  for  if  it  is  to  become  much  more  general,  it  will  be  a  matter 
for  consideration  by  Australian  owners  how  far  they  will  go  into  breeding 
cross-breds,  seeing  that,  if  the  sheep-owners  in  the  States  adopt  that  system 
as  generally  as  those  in  South  America,  the  production  of  merino  wool  must 
decrease,  and  the  owners  in  this  and  neighbouring  Colonies  might  in  that 
case  do  better  to  stick  to  the  greater  part  of  their  merinos,  and  only  breed  a 
sufficient  number  of  cross-breds  to  make  up  the  surplus  which  we  find  it 
necessary  to  export. 

Nor  is  this  the  only  contingency  which  may  arise.  If  the  fanners  in  the 
United  States  go  Teiy  strongly  into  cross-breeding  with  mutton-producing 
rams,  there  would  then,  in  that  case,  be  a  ^ood  d^  more  mutton  produced 
than  could  be  consumed  there ;  and  if  so,  it  is  onlj  natural  that  those  now 
in  the  beef  export  trade  should  turn  their  attention  to  mutton,  and  send 
oyer  to  Great  Britain  large  numbers  of  fat  sheep  both  alive  and  in  a  chilled 
state.  If  this  should  happen,  competition  in  the  mutton  trade,  as  well  as 
the  beef,  would  have  to  be  faced  by  our  sheep*owners ;  but,  as  I  said,  when 
alluding  to  that  in  beef,  that  the  balance  of  the  advantages  is  in  our  favour, 
and  if  tney  are  turned  to  proper  account,  we  are  bound  to  win. 

3.  The  Quality  and  Price  of  the  Sheep  and  Lambs  in  the  Union  Stoch^yardsm 

1.  Quality. 

Although  there  has  of  recent  years  been  a  veiy  great  improvement  in  the 
quality  of  the  sheep  and  lambs  offered  as  fat  in  the  Chicago  market,  still  a 
large  portion  of  them  are  very  inferior,  many  of  them  being  not  only  badly 
fiitteued  merinos,  but  merinos  defective  in  size  and  quality.  These  defects 
were  also  noticeable  in  the  cross-breds ;  and  it  was  evident  that  the  ewes 
from  which  they  had  been  bred  had  not  been  of  the  right  stamp,  and  that 
pure-bred  rams  of  the  best  English  breeds  had  not  been  used. 

2.  Price. 

The  average  price  in  the  TJnion  stock-yards  during  the  first  six  months  of 
this  year,  of  prime  fat  wethers  of  any  of  the  Downs  breeds,  or  first-class 
crosses  from  merino  ewes  and  the  best  kinds  of  British  rams,  weighing  from 
60  lb.  to  70  lb.,  has  been  about  $3'45  per  100  lb.,  or,  say,  l|d.  per  lb.  live 
weight,  which,  taking  the  loss  of  weight  in  slaughtering  at  50  per  cent. — the 
usual  rate  allowed  for  shrinkage  in  fat  sheep, — makes  the  wholesale  price  of 
the  very  best  mutton  in  Chicago  8id.  per  lb.  dressed  weight ;  the  second 
grade,  2id.  per  lb. ;  and  the  third  grade,  say,  lid.  per  lb.,  while  there  were 
a  good  many  sheep  at  every  sale  which  were  sold  at  even  lower  figures  than 
that  last  quoted. 

The  comparatively  low  prices  which  a  large  proportion  of  the  fat  sheep 
bring  at  Chicago  is  attributable  to  some  extent  to  the  demand  for  mutton 
being  less  steady  than  for  beef  and  pork,  but  mainly  to  the  scarcity  of 
really  prime  sheep,  which  not  only  leads  to  the  owners'  direct  loss  in  the 
low  prices  they  receive,  but  also  to  their  indirect  disadvantage  in  as  far  as  it 
renders  it  impossible  for  intending  exporters  to  find  a  suf&cient  number  of 
first-class  sheep  to  make  regular  shipments. 

I  may  state,  however,  that  the  low  prices  have  been  attributed  to  another 
cause,  it  is  said  that  the  mutton  portion  of  the  meat  trade  in  Chicago  has 
been  ^'  cornered"  by  three  of  the  largest  packing  companies,  who  practically 
hold  the  control  of  it. 
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HowoTin*^  tfaiB  vmj  be,  there  is  exeeedinglr  littde  motton,  eitber  aim  ot 
dead,  exported  from  the  United  States ;  and,  to  show  how^  yery  inm'gnHiamt 
-that  trade  baa  bitberto  been  to  Great  Britain,  I  gi^e  the  iS[dlowing  extnct 
from  tbe  Anngal  Statement  of  tbe  Trade  of  tbe  United  Eongdom  for  1802:— 


Ymt. 

Ur«  SbeopaodLndM. 

ItiriilbitlQB. 

cwfc. 

1888 

••• 

••• 

••• . 

..•        ••• 

1,209 

7,157 

1889 

••• 

••• 

>.. 

•••        ...        ... 

i8,aeo 

1,609 

1800 

•»• 

••• 

... 

•••        •••        «. 

3,904 

134 

1891 

••• 

••• 

••• 

•00        ...        ... 

10«637 

10,574 

1892 

•- 

... 

••• 

••* 

2,829 

72 

At  one  tine  tbe  convumption  of  mutton  in  tbe  United  States  waa  werj 
small,  compared  with  that  of  beef  and  pork ;  but  within  tbe  last  fifteen  or 
twenty  jeare  a  considerable  demand  for  mutton  has  arisen,  and,  idthongh  it 
is  a  somewhat  flnetuating  one,  the  demand  is  increasing,  and  hktij  to 
ccmtinue  to  do  so,  with  the  large  increase  in  the  number  and  quality  of  Ae 
mutton  breeds  of  sheep  now  taking  place  in  the  United  States. 

4.  Sow  Sheep  are  slatigTitered  at  Chicago, 

Sheep  are  taken  from  the  yards,  wboi  weighed,  to  the  packing  bovaw, 
and  dealt  with  very  much  in  the  same  way  as  cattle. 

The  most  noticeable  difference  in  the  mode  of  slaughtering  sheep  at 
Chicago  from  that  followed  in  the  colonies  is  that,  as  in  the  case  of  catUe 
and  pigs,  different  portions  of  the  work  of  killing  and  dieasing  sheep  is  dsnt 
by  different  hands,  many  of  them  on  the  work  TOing  only  young  lack. 

Under  this  system  the  sheep  is  hung  on  an  overhead  truck  and  passed 
from  one  hand  to  the  other,  who  each  does  his  allotted  portion  of  the  woik. 


VI.— Thb  Pigs  oe  thb  Uhttki)  States. 

1.  De$criptwn. 

As  I  have  already  stated,  the  leading  breeds  of  pigs  in  the  United  States 
are  the  Berkshires  and  Poland-China,  and  of  the  two  I  understaad  the  Berk- 
shire and  the  pigs  showing  Berkshire  grades  are  more  generally  distribatad 
tiian  the  Poland-Cldna,  although  that  breed  is  also  a  very  general  iayourite. 
In  fact,  the  fat  pigs  to  be  seen  at  the  Union  Yards  are  apparently  little  elso 
but  Berkshire  or  Polands  or  crosses  of  l^se  two  breeds ;  and  in  no  parfc  of 
tiie  world  are  there  to  be  found  anything  approaching  to  the  number,  qoaUty, 
weiffht,  and  unif OTm  quality  of  the  pigs  offered  day  by  day  in  liie  Chicago 
stock-yards. 

In  ld92  over  seven  millions  of  pigs  passed  through  the  Union  Taidi.  This 
would  give  an  average  of  very  nearly  25,000  pi^  a  day;  and  whea  we 
consider  how  enormous  this  numbo:  sent  to  a  sm^e  market  is,  and  tiiat  tiie 
greater  portion  of  tiiese  pigs  dressed  to  more  thaai  200  lb.  each,  we  can 
understand  how  the  United  States  can  claim  that  the  value  of  tbe  products 
from  the  pigs  in  the  States  for  1892  amounted  to  $24^1,000,000,  or  about 
£60,000,000 ;  and  that  after  supplying  her  own  people  with  all  tltt  pork, 
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bacoOy  hamB,  aaiiBagea,  and  lard  thej  required  she  could  export;  and  dispose 
of  ptgs  «id  the  products  of  pigs,  the  greater  part  of  excellent  quality,  to  the 
Talueol  985^150,401,  or,  saj,  £17,000,000  sterling,  as  shown  bj  the  following* 
statement : — 

Extracted  from  the  statement  of  agricultural  exports  from  the  TJnited 


es  for  1892:— 
lire  pigs     ... 
Lard  ou 
Bacon 

Sams         '  •«• 
Pork,  fresh  ... 
„    salted  or 
Lard 

••• 
••• 

901,575  gallons 

..,    507,919,8801k 

...      76,856,559  „ 

877,746  „ 

cured     80,336,481  „ 

...   460,045,776  „ 

Over  £17,000,000 

496>601 

M,»S4,988 

.     7,757,717 

80,246 

4,792,01.9 

33,201,821 

188,977,248 

This  has  be^i  accomplished  by  improving  the  quality  of  the  pigs,  and  keeping 
only  those  best  adapted  for  the  trade ;  by  supplying  them  with  plenl^  of  the 
best  kinds  of  food ;  by  providing  convenient  markets  for  the  disposiu  of  the 
pigs  to  the  beet  advantage ;  by  erecting  suitable  packing  houses  with  all  the 
latest  and  most  approved  machinery  and  labour-saving  and  refrigerating 
lippliances ;  by  dealing  scientifically  with  the  whole  products,  but  especially 
with  what  until  recently  was  termed  offal ;  by  being  exceediogly  careful 
while  sending  out  their  products  in  as  taking  a  form  as  possible  to  do  a 
thoroughly  honest  trade;  and  last,  but  not  least,  by  leaving  no  stone 
unturned  till  markets  were  found  for -their  goods  in  all  parts  oi  the  world. 
Sealing  with  the  business  in  this  way  it  was  only  natural  that  those  engaged 
in  it  should  succeed ;  and  it  can,  I  think,  be  fairly  asserted  that  they  have 
met  with  the  success  which  they  deserved. 

I  have  frequently  drawn  the  attention  of  our  pastoraKstd  and  farmers  t6 
the  advantage  of  increasing  the  number  of  pigs  th^  kept,  there  being  only 
some  300,000  in  the  whole  Colony,  while  m  the  united  States  there  are 
xnore  than  52,000,000,  giving  a  better  and  more  certain  return  than  any 
other  description  of  sto(£. 

We  oug^t,  with  our  exceedingly  favourable  cHmate,  the  abundance  of  botlt 
outdoor  and  indoor  food  for  pigs,  to  have  at  least  ten  times  as  many  as  we 
now  have ;  and  if  we  adopt  the  means  which  have  been  so  successful  in  the 
United  States  we  must  be  as  successful,  for  both  as  to  climate  and  cost  of 
food  we  have  the  advantage ;  and  as  regards  bacon,  hams,  and  lard,  which 
require  little  or  no  re&igeration  in  transit  to  Europe,  and  can,  therefore,  be 
conveyed  at  comparatively  low  freights,  we  would  not  be  placed  at  the  same 
disadvantage  as  we  now  are  with  respect  to  some  of  our  products,  such  ad 
meat,  butter,  and  fruit.  The  products  from  the  pig;  can  be  both  kept  and 
carried  at  comparatively  cheap  rates.  If  anything  further  were  required  to 
be  said  in  order  to  show  the  very  great  profitableness  of  pig  farming  the 
most  convinciog  fact  which  could  be  adduced  is^  that  with  52,000,000  pigs, 
tfao0e  in  the  tiude  in  the  United  Statea  claim  to  have  dealt  with,  what  th^ 
^>eak  of  as  an  ordinarr  annual  cast  of  pigs,  Le.^  24,000,000  ptgs,  ex  lexj 
nearly  50  per  cent,  of  the  whole  number  in  the  States. 

THis  may  at  first  sight  appear  to  bei  a  great  exagg^ation,  but  when  it  is 
recollected  that  a  breeding  sow  has  two  litters  a  year,  and  that  there  vnll 
on  an  aterage  be,  say^  seven  in  a  litter,  and  that  pigs  at  l^ss  than  12  months 
old,  if  properly  fed,  are  fit  for  the  botcher,  the  correctness  of  the  statement 
need  not  be  questioned.  .; 
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In  any  case  the  extraordinaiy  prolificness  of  the  pig  cannot  be  disputed. 

I  would  strongly  recommend  the  introduction  of  the  Poland-China  pip. 
They  have  more  ''red"  meat  than  the  Berkshire,  and  make  a  fully  wider  side 
of  bacon. 

I  cannot  close  this  portion  of  my  report  better  than  by  giving  an  extract 
from  an  article  which  appeared  in  the  Butchers*  Gazette  of  13th  June  last, 
on  the  advantages  of  pig  farming,  to  which  the  extract  so  forcibly  calls 
attention ;  but  I,  of  course,  do  not  allow  that  nowhere  outside  the  United 
States  can  it  be  so  profitably  carried  on,  for,  as  I  have  already  stated,  it  can 
be  so  in  this  Colony,  viz. : — "  The  hog  is  the  only  reliable  money  maker,  the 
rent  payer,  the  bread  winner,  and  mortgage  lifter  par  excellence  of  the 
Com  States.  He  may  make  more  money  for  his  owner  some  years  than 
others ;  he  may  be  overtaken  at  times  by  disease,  but  in  the  long  run  he 
always  pays  a  handsome  profit  in  any  corn-growing  district.  Other  countries 
may  grow  *pigs*  in  comparatively  small  numbers,  but  nowhere  outside  of  the 
United  States  can  hogs  making  such  astonishing  weights  at  such  an  early 
age  be  produced  in  such  enormous  numbers  at  such  slight  cost.  Only  two 
weeks  ago  there  were  over  300,000  head  bought  and  paid  for  at  four  primary 
receiving  points  in  six  days,  and  even  that  great '  run '  was  absorbed  without 
a  '  break.*  There  is  no  over-estimating  the  importance  of  the  hog  crop  as 
a  leading  factor  in  American  agricultural  prosperity.  We  have  virtually  a 
monopoly  of  the  world's  markets  so  far  as  cheap  or  fine  quality  is  concerned, 
and  should  make  the  most  of  it" 

2.  The  Price  ofFiye  in  Chicago, 

The  average  price  of  prime  heavy  pigs  in  the  Union  stock-yards  during  the 
first  six  months  of  this  jyear,  weighing,  say,  250  lb.  and  over,  was  $4'96  per 
100  lb.  live  weight,  which  would  make  tiie  cost  of  the  pig  in  our  money 
£2  lis.  8d.y  or^  say,  2id.  per  lb.,  and  if  the  loss  in  killing  were,  say,  30  per 
cent,  that  would  give  a  dressed  carcase  of,  say,  175  lb.,  and  would  make  the 
cost  per  lb.  dressed  weight,  say,  3ftd.  per  lb.  The  current  price  during  the 
same  period  in  the  Smithfield  market  was  about  5id.,  which  would  seei^  to 
leave  sufficient  margin  for  fresh  pork  to  be  shipped  from  America  to  England ; 
but  it  does  not  appear  that  any  pork  in  a  chilled  state  has  been  dealt  with  in 
that  way,  the  packing  companies  having  evidently  made  more  money  out  of 
hams  and  bacon  curing  and  pickled  pork  than  they  would  have  done  by 
sending  chilled  pork  to  the  British  and  othor  markets ;  and  if  additional 
proof  were  required  beyond  what  I  have  already  adduced  of  the  profits  which 
our  pastoralists  and  farmers  could  make  by  breeding  and  fattening  pigs  and 
making  pickled  pork,  hams,  and  bacon  in  an  extensive  and  systematic  manner, 
as  the  business  is  conducted  in  America,  this  fact  should  convince  them  of 
the  soundness  of  my  suggestions  under  this  head. 

8.  Sow  Pig%  are  killed  at  Chicago^  cut  up^  and  utilised. 

Like  cattle  and  sheep,  the  pigs  are  conveyed  after  being  weighed  to  the 
packing  houses,  and  there  plaiced  in  receiving  pens  which  are  allotted  to  them 
in  the  third  or  fourth  floor  of  the  building  in  order  that  they  may,  while 
being  killed  and  dressed,  pass  by  gravitation  from  the  one  person  to  ihe  other 
engaged  in  the  work  until  it  is  completed.  Although  the  mode  in  which  this 
is  done  has  more  than  once  been  described,  I  will  here  briefly  state  how  it  is 
so : — A  portion  of  the  pigs  is  confined  in  a  small  pen ;  a  man  stands  among 
them  and  puts  a  clutch  attached  to  a  rope  connected  with  a  steam  windlass 
on  one  of  the  hind  legs  of  the  nearest  pig.    It  is  immediately  pulled  up  and 
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carried  on  a  travelliDfi;  truck  to  a  butcher  who  sticks  it.  The  pig  then  slides 
down  the  track  into  the  scalding  tank.  There  it  is  rolled  about  bj  madiinery, 
and  then  lifted  into  the  scraping  machine  (t,'e,^  a  large  box  lined  with  brushes, 
the  sides  of  which  move  up  and  down  and  rub  the  bristles  off  the  pig),  from 
which  it  passes  on  to  two  men,  one  on  each  side  of  it,  who  scrape  ofi  any 
bristles  which  the  machine  may  have  missed*  The  pig  is  then  hoisted  and 
passed  on  runners  to  the  man  who  disembowels  it,  another  cuts  off  its  head, 
another  washes  off  the  loose  bristles  with  cold  water.  The  back-bone  is  then 
split  with  a  cleaver,  and  the  two  sides  are  passed  into  the  chill  room.  It 
is  said  that  the  whole  of  this  work  has  frequently  been  done  in  less  than 
twelve  seconds. 

While  this  is  being  done  the  fat  is  taken  from  the  entrails,  the  tripe  is  sent 
one  Wa^,  the  heart  and  liver  another.  The  entrails  are  cleaned  and  sent  to 
the  casing  department,  part  of  the  head  is  sent  to  the  sausage  room,  and  the 
gut  &t  to  the  lard  refineiy. 

In  the  division  of  the  parts,  the  top  of  the  head,  the  ears,  and  tail  go  to 
make  ^head  cheese."  The  heart  and  liver  are  converted  into  liverwurst,  the 
entrails  into  sausage  casings,  the  stomach  into  pepsin ;  the  bristles  go  to  the 
hairfield  to  be  sorted  and  baled  for  market,  the  feet  and  tongues  are  pickled 
and  put  in  small  kegs,  and  the  blood,  which  is  a  powerful  fertiliser,  is  caught 
and  dried. 

After  from  eighteen  to  thirtjr-8ix  hours  the  carcase  is  taken  to  the  cutting 
room,  placed  on  a  cutting  block,  and  cut  up  with  great  cleavers ;  the  hams 
and  shoulders  are  sent  to  the  curer,  who  keeps  them  for  weeks  in  huge 
pickling  tubs,  in  contact  with  a  solution  of  salt,  granulated  su&;ar,  and  other 
mgredients,  each  curer  having  some  secret  formula  which  he  jealously  gujurds. 
Prequent  handling  ensures  the  absorption  of  the  solution. 

When  thoroughly  cured,  the  hams  are  washed  in  cold  water  and  sent  to  the 
smoking  house.  Some  of  them  contain  10,000  to  20,000  hams ;  and  the  smoke 
is  made  from  hickory  wood  smothered  by  sawdust.  Only  reliable  experts 
have  charge  of  the  smoke-houses. 


VII. — The  Manupactubb  of  Bi-Peoduots. 
1.  8au8age». 

The  production  of  sausages  by  the  packers  at  the  Union  Stock-yards  in 
18d2  amounted  to  about  75,^90,000  lb.,  m  which  many  of  the  parts  of  cattle, 
sheep,  and  pigs  that  would  otherwise  have  been  wasted  were  utilised.  Where 
the  manufacture  is  carried  on  everything  is  arranged  with  the  view  to 
thorough  cleanliness,  and  the  greater  part  of  the  work,  including  the  chopping, 
mixing,  seasoning,  and  filling,  is  done  by  machinery.  If  the  sausages  are 
made  of  pork ,  they  are  placed  in  the  chiU  room  till  required  to  be  sent  out, 
and  other  sorts  are  sent  to  the  smoke-room  for  a  few  hours  and  then  boiled. 

2.  Tallow.^ 

Considerable  portions  of  tallow  are  still  required  for  soap  and  candle 
making,  but  of  recent  years  a  new  use  has  been  found  for  it,  and  to-day 
millions  of  pounds  are  converted  into  olio  oil,  most  of  which  is  exported  to 
Holland,  to  oe  there  converted  into  butterine,  but  considerable  quantities  of 
that  article  are  now  idso  made  in  America. 
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'  Hoob,  liom-pilihs,  bones,  ftn^  hide-trimmmgs  are*  the  bi-products  from 
wbicfa  glue  is  made.  Enormoos  amoaots  of  theae  materials  were  at  (me  time 
wasted)  but  latterly  tamed  to  account,  and  some  16,000,000  lb.  of  ^ne  »e 
mannfactnred  by  tne  packers  in  Chicago. 

4.  BeffXtifMct. 

The  mrocesa  of  mannf aetors  of  beef  extract  eonsiata  in.  extracting  tiia 
inices  m>m  lean  beef  by  forcing  oold  wafer  thro«gh  the  meat.  These  aie 
boiled  to  coagulate  the  albumen  in  it,  after  which  a  whole  dear  liquid 
remaina,  which  is  reduced  to  the  conaiatencj  of  a  paste  in  a  Taeuom  k^e 
at  a  ¥6rj  low  temperature. 

5.  WM. 

The  wool  is  pulled  from  the  sheepskins  by  means  of  improved  appliauees, 
and  the  pelts  are  cured  and  sold  to  the  tanner.  The  wool  ia  washed  by 
machinery  before  it  ia  pulled,  and  centrifugal  wringers  are  need  to  dry  it; 
and  when  pulled  the  wool  ia  graded,  dried  witii  hot-ur  bbwers,  put  in  baks^ 
and  sent  direct  to  the  manufacturera* 

6.  Fepnn. 

This  article  is  made  from  the  membranous  Hnin^  of  the  stomach  of  the 
pig  by  dissecting  this  lining  from  it,  aiid,  after  washing,  putting  it  in  eaortiien 
croches  placed  in  shallow  tanks  and  surrounded  with  water  kept  at  a  tempera* 
ture  of  about  104i'  Fahr.  The  linings  are  covered  with  addated  water,  wldck 
digests  them  in  a  few  hours,  after  which  the  liquid  is  drawn  off  and  naturaliMd 
by  the  addition  of  an  alkali ;  then  it  is  dried  on  shallow  plates  in  hot-air 
chambera  at  a  temperature  of  1241^  Fahr.  The  drying  proeeaa  takea  from 
eix  to  twelve  houra,  after  which  it  ia  acxaped  off.  It  ia  th^i  the  acale  pepsia 
of  commerce. 

7.  Fancreatin. 

It  is  a  new  product,  made  from  the  pancreas  glands,  commonly  called 
the  liver  sweetbread.  Its  medicinal  value  is  its  action  on  the  liver  and  its 
power  in  digesting  fats.  The  pancreas  glands  are  cut  fine  and  churned  in 
acidated  water  and  dried  cloths,  after  which  the  product  is  treated  by  a 
gasoline  process  that  extracts  the  fat  from  it ;  it  is  th^i  ground  into  powder. 
There  is  an  essence  and  glycerine  made  irom  it  also. 

8.  Sutierine, 
.    Butterine  is  composed  of  butter,  butter  oil,  neutral  lard,  and  olio  oiL 

Creamery  butter  and  butter  made  at  the  factory  daily,  are  the  milk  pro- 
tducts  used  in  butterine. 

"  Butter  oil  is  made  by  pressing  the  oil  from  American  cotton  seed,  and  is 
used  in  small  quantities  to  soften  the  texture  of  the  butterine. 

Neutral  lard  is  a  pure  chilled  leaf  lard,  cooked  at  a  low  temperature,  and 
.ia  then  put  into  bath  of  pure  water  for  about  forty-eight  aouie^  which 
r^noves  all  flavour,  leaving  a  perfect  neutral  materiaL 

Olio  oil  is  made  from  the  leaf,  the  choicest  fat  of  beef  cattle,  which  is 
chilled  in  ice  water  and  then  melted  at  a  temperature  of '  14il°  Fahr.  into 
truck  tanks,  where  it  is  allowed  to  stand  ia  a  room  kept  «ii4k  temperatare 
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soiBcientlj  warm  to  keep  it  from  liardemng  tmtil  it  graiiuk  From  thii^  is 
then  pressed  »  perf ectlj  soluble  oil  known  as  olio  oil^  which  is  the  only  beef 
product  used  in  buttenme,  and  the  stearine  remains  in  the  press. 

The  abore  products,  when  properly  combined,  salted,  and  worked  the  some 
as  butter,  form  what  is  known  as  butterine,  whidi  is  one  of  the  purest  and 
most  wholesome  articles  of  food  in  greatest  use. 

9v  Hair  and  SrUilas, 

The  hair  saved  from  the  hide  trimmings  of  the  cattle  hides,  and  the  brisiJes 
from  hogs,  are  taken  to  a  field  and  spread  out  on  the  ground  to  cure.  There 
thej  are  stirred  and  raked  about  like  hay  till  thoroughly  dried.  They  are 
then  baled  and  put  in  soaks.  The  best  bristles  are  sold  to  brushmakara,  an4 
the  rest  go  to  the  manu&cturers  of  mattresses,  &c.      ' 

10.  Bones. 

After  the  glue  has  been  extracted  from  the  bones  those  of  them  th^  art 
of  no  value  for  manufacturing  purposes  are  dried  and  eround  as  fertilizers^ 
Ihe  shank  bones  of  cattle  are  sawn  into  pieces,  and  after  boiling  are  dried 
and  sent  to  the  comb  or  button  factory.    Horns  go  to  the  same  destination^ 

11.  Rrtilizers. 

When  any  portion  of  the  ox,  the  sheep,  the  pig,  cannot  be  turned  to  better 
account  it  is  made  into  manure,  and,  if  blood,  it  is  dried  and  ground.  All 
the  water  used  in  washing,  scrubbing,  and  cleaning  is  run  into  tanks  and 
boiled  and  evaporated  to  the  consistency  of  syrup.  After  that  it  is  put  in 
ovens  and  baked  or  dried,  and  then  mixed  with  bone-dust  or  dried  blood, 
packed  in  bags,  and  sent  back  to  the  farmers  to  help  to  make  the  com  and 
other  crops  grow  to  produce  more  beef,  mutton,  and  pork. 


Vm. — ^Thb  EiFOBT  OF  LrvB  Cattle  peom  the  TJiyiTED  States. 

It  will  be  seen  from  the  amount  which  appears  in  the  statement  of  the 
Value  of  the  Exports  of  Animals  tod  Animal  Products  from  the  States  for 
1802  (afterwards  given  at  page  810  of  this  report,  AppendisA),  that  this  is  « 
most  important  branch  of  the  American  stock  trade.  The  statement  referre(]^ 
to  shows  that  394,607  cattle,  valued  at  $85,099,095  (i.e.,  about  £7,000,000> 
were  exported  that  year.  This  would  miake  a  weekly  average  of  7,588  head. 
•For  1893,  the  number  was  considerably  less,  only  248,825,  and  the  value, 
£4,667,152 ;  but  it  appears  from  the  returns  received  for  the  present  year„ 
frcun  1st  January  to  16th  August  last,  that  the  shipments  this  year  (1894) 
will  be  considerably  higher  than  those  in  1893,  for  up  to.  the  date  mentioned' 
more  cattle  were  landed  in  England  from  the  United  States  than  during  tha 
whole  of  1893. 

This  increase  seems  still  to  be  going  on,  and  by  the  end  of  the  year  it  is. 
fair  to  assume  that  the  number  of  cattle  shipped  to  the  United  Kingdom  will 
be  equal,  or  nearly  equal,  to  the  heavy  importations  of  1892^  and  that  the 
d^cnease  in  1893  was  a  temporary  and  exceptional  one. 

The  nominal  rate  of  freights  of  live  cattle  from  America  to  G-reat  Britain 
&  £3  per  head;  but  with  the  present  scarcity  of  cargo  the  rate  is  really  a 
matter  of  arrangement  between  the  shippers  and  the  owners  of  the  steamers^ 
who  are  said  at  times  to  accept  as  low  as  £2  per  head  and  even  less.       ^  - 
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There  is  nothing  to  report  that  is  new  with  regard  to  the  mode  of  shipping 
the  cattle  in  America  and  securing  them  on  the  steamers,  or  better  than 
that  followed  in  the  colonies,  but  the  accommodation  on  board  the  steamers 
and  the  conyenience  for  feeding  and  watering  the  stock  is  much  better  than 
is  usually  provided  on  steamers  engaged  in  the  Tasmanian  and  New 
Caledonian  stock  trade ;  and,  what  is  of  still  greater  importance,  the  system 
of  ventilation  is  very  complete  and  effective.  This  has  been  brought  about 
principally  by  the  supervision  of  Government  inspectors,  who  see  very 
strictly  to  the  enforcement  of  the  Acts  and  Begulations  which  bear  on  the 
shipment  of  live  cattle,  more  especially  of  those  which  relate  to  the  proper 
ventilation  of  the  steamers. 

Under  the  Imperial  reflations  live  stock  are  not  allowed  to  be  imported 
from  any  country  in  whicn  any  infectious  or  contagious  disease  to  which  the 
stock  are  subject  exists,  except  for  slaughter  at  ports  notified  for  the 
purpose,  such  as  those  at  Deptford,  Liverpool,  or  Glasgow,  where  quaran- 
tines have  been  set  apart  for  the  reception,  sale,  and  slaughter  of  such 
stock.  As,  therefore,  the  Imperial  authorities  believe  that  pleuro-pneumonia 
exists  in  the  United  »States,  and  also  in  Canada,  all  the  cattle  imported  from 
either  of  these  countries  have  to  be  landed  at  one  or  other  of  the  ports 
mentioned.  They  are  there  taken  to  the  lairs  provided  for  them  in  the  sheds 
at  the  dock,  and  tied  up  until  their  turn  comes  to  be  offered  for  sale,  when 
they  are  run  out  singly  into  the  sale  ring,  around  which  the  purchasers  are 
seated,  and  sold  by  auction.  They  are  then  taken  back  to  the  lairs  and 
removed  to  the  slaughter-houses,  which  are  attached  to  the  lairs,  and 
slaughtered  as  requir^  by  the  purchasers,  and  the  carcase  and  offal  are 
inspected  before  they  are  removed. 

If  it  should  be  Found  that  a  paying  trade  in  live  stock  from  Australia  can 
be  established,  our  cattle  will  have  to  be  dealt  with  in  the  same  manner  as 
the  American  now  are,  for  we  cannot  certify  that  our  herds  are  entirely 
free  from  pleuro-pneumonia. 

When  in  Olasgow  I  attended  a  sale  of  American  cattle,  the  greater 
proportion  of  which  were  anything  but  prime,  and  they  brought  prices 
ranging  from  d7s.  4d.  to  51s.  M.  per  cwt.,  or  saj  4d.  to  5id.  per  lb.,  on  the 
foot,  according  to  quality ;  but  prices  for  prime  American,  especially  at 
Birkenhead  and  Deptford,  rule  higher  than  tnose  here  quoted,  and  at  tmies 
reach  as  high  as  56s.,  and  for  very  prime  even  58s.  per  cvrt. — say  6d.  to  6id. 
per  lb.  It  may  be  said  that  American  cattle  sell  at  Deptford,  Liverpool, 
and  G-lasgow  Docks  at  about  Is.  per  stone  of  8  lb.  less  than  home-bred  stock 
of  the  same  grade  of  quality  and  condition. 

The  accommodation  at  these  quarantines  where  the  foreign  stock  are 
slaughtered  is  excellent,  and  there  are  now  very  extensive  cool  rooms 
attached  to  them,  where  the  meat  can  be  chilled  and  kept  at  a  reasonable 
charge  till  required ;  in  fact,  everything  possible  is  being  done  to  promote 
the  live  stocK  trade,  as  butchers  can  not  only  make  money  out  of  the  ofiEal, 
but  the  beef  of  American  cattle  slaughtered  in  England  can,  of  course,  be 
more  readily  passed  off  as  Scotch  or  English  than  that  which  comes  over 
chilled.  This  has  helped  on  the  increase  in  the  shipments  of  live  cattle  from 
America  during  the  last  three  or  four  years ;  but  the  principal  reason  for  the 
increase  is  that  live  stock  have  of  recent  years,  with  the  improvement  of 
the  accommodation  on  the  steamers,  the  decrease  in  losses  on  the  voyace^ 
and  the  cheap  freights  through  the  depression  in  the  shipping  trad^,  paidtne 
shippers  in  ijnerica  better  th^n  the  chilled  meat. 
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IX. — ^The  Chilled  Meat  aitd  Exfobt  Tbade. 

In  Chicago  it  maj  be  said  that  the  chilled  or  fresh  meat  trade  has,  bo  far 
as  the  American  Home  Trade  is  concerned,  now  taken  the  place  of  the  live 
stock;  for  although  a  good  many  cattle  intended  for  shipment  aliye  to 
Europe  and  for  slaughter  at  Boston  and  New  York,  for  shipment  in  the  shape 
of  chilled  meat  to  Scotland  and  England,  are  purchased  in  Chicago,  the 
business  formerly  done  there  in  selling  live  stock,  which  were  taken  and 
slaughtered  at  the  principal  towns  in  the  States,  is  now  practically  sup- 
planted by  the  adoption  of  the  chilling  system,  which  not  only  puts  the 
packing  companies  in  a  position  to  carry  on  an  extensive  business  in 
exporting  chilled  meat  to  Great  Britain,  but  enables  them  to  supply  much 
better,  as  well  as  cheaper,  meat  to  the  consumers  in  the  States.  In  canying 
on  the  Home  trade  the  more  extensive  Chicago  packing  companies  have 
branches  for  the  purchase  and  slaughter  of  stock  at  the  principal  centres  of 
the  stock  traffic,  such  as  Kansas  City,  Omaha,  Denver,  St.  Louis;  and  for  the 
sale  of  the  meat  and  other  products  they  have  agents,  and  in  some  cases  cold 
stores,  at  the  larger  towns,  who  receive  regular  consignments  of  fresh  meat, 
bacon,  hams,  sausages,  and  other  articles  from  Chicago,  and  supply  the  retail 
butchers,  provision  merchants,  and  grocers.  To  show  the  magnitude  of  the 
chilled  meat  trade  done  by  the  leading  packing  companies  in  Cnicago,  it  may 
be  stated  that  Swift  and  Company  use  over  3,000  refrigerator  cars,  and 
Armour  and  Company  2,250. 

So  very  advantageous  has  the  chilling  of  meat  been  found  that  not  only  at 
all  the  principal  centres  of  the  stock  traffic,  but  almost  all  the  slaughter- 
houses in  the  States  are  provided  with  chill  rooms,  into  which  the  stock  as 
slaughtered  are  regularly  passed,  with  the  view  to  the  meat  being  cooled  and 
set  as  quickly  and  as  thoroughly  as  possible. 

Then  where  the  meat  is  intended  for  distant  parts  of  the  State?,,  but 
especially  where  it  is  so  for  exportation  to  Europe,  special  care  has  to  be 
taken.that  it  has  been  thoroughly  cooled  and  set,  so  that  it  may  not  only  be 
carried  without  risk  of  taint  to  its  destination,  but  that  it  shall  also  nave 
sufficient  keeping  margin  to  admit  of  its  being  sold  to  the  batcher  and  retailed 
by  him  in  a  perfectly  sound  condition.  This  is  effected  by  keeping  the  meat 
in  a  chill  room  for  (say)  forty-eight  hours,  in  the  first  instance,  of  course,  at  a 
moderately  low  temperature,  but  during  the  last  portion  of  that  time  at  a 
temperature  a  little  below  freezing  point,  and  still  lower  (it  has  been  said  as 
low  as  28°  or  29**  Pahr.)  during  the  voyage  from  America  to  Europe ;  and  so 
effectually  is  the  chilling  carried  out  that  while  some  6,C00  or  6,000  bodies 
of  chilled  beef  on  an  average  now  reach  Great  Britain  every  week  from 
America,  it  is  very  seldom  that  any  of  the  meat  is  landed  in  bad  order. 

The  only  case  of  the  sort  which  I  heard  of  while  in  England  was  that  of  a 
shipment  which,  through  a  breakdown  of  the  steamer's  machinery,  was 
thirty-five  days  in  delivering  her  cargo. 

With  the  view  to  illustrate  to  some  extent  the  course  of  the  chilled  meat 
trade  carried  on  from  America  to  England,  and  to  give  our  owners  as  much 
reliable  information  as  possible  with  respect  to  the  prices  in  the  States  for 
store  and  fat  stock,  to  enable  them  to  compare  their  prices  with  those  ruling 
in  this  and  the  other  Colonies,  I  have  prepared,  and  submit  below,  a  pro 
forma  statement  of  the  dealings  with  a  store  steer  3}  years  old  from  the 
time  he  is  sold  to  the  farmer,  by  whom  the  steer  is  fattened,  until  he  is 
disposed  of  in  England  as  a  carcase  of  .prime  chilled  beef,  thp  prices  appearing 
in  the  statement  being  averages  for  the  half-year  from  1st  January  last, 
made  up  from  prices  given  in  the  leading  Chicago  Agricultural  Journsd. 
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Statement  of  Coat  of  Chilled  Beef  in  America,  and  Price  realised  in  England. 
Statement  so  far  as  the  Farmer  is  concerned. 

£   8.  d.      £  a.  d 
Cost  of  store  bullock  of  improred  grade,  8|  jears 

old,  1,200  lb.  Hve  weight,  at  $818  =  $3816    ^.       .„       ...       7  19   0 
Coat  of  six  months'  feedmg,  (say)  60  bushels  com, 

at  85c. 
One  ton  hay,  at  $7*20  ...         


4  7 
1  10 

6 
0 

0  10 
0    6 

0 
0 

Trainage  to  Chicago    ...        

Yardage,  Is. ;  food,  28. ;  and  commission,  2s. 


Selling  price  in  Chicago  tm  a  prime  fat  4-year  old 
bullock,  weighing  1,450  lb., live  weight,  at  $4*50 
per  100  lb.,  or  4tc.  per  lb.,  or  dressed  weight,  the 
carcase  gxTing  60  per  cent,  meat  =  870  lb.,  at 
188.  9d.  per  100  lb.,  or  2id.  per  lb 

Profit  on  one  pig,  fattened  along  with  the  bnl 
lock  (say)  


Profit  to  the  farmer 

Statement  so  far  as  the  Shipp^  is  concerned. 

Price  of  bullock  at  Chicago,  weighing  1,450  lb.  live 
weight,  or,  as  before,  870  lb.  dressed  weight, at  2id. 

Slaughtering  in  Chicago       

Chilling 

Loading 

Freight  by  rail  to  New  York,  870  lb.,  at 

45c.  per  100  lb. ..,         ..^        

Loading  on  steamer .^ 

Freight  to  Eneland .^ 

Expenses,  including  steamer,  carting  meat 

to  atore,  storing,  and  delivering 
Commission — selling  ^ 

8    10 

1m% — 

Beceived  for  Ui-produets,  including  cheek 
meat,  heart,  liver,  tongue,  sweaibreads, 
tallow,  guts,  weasand,  bladder,  hide, 
switch,  head,  skirts,  feet,  shank-bones, 
offal,  containing  other  bones,  blood,  &c.      1  10    0 


Amount  realised  in  England  for  870  lb.  carcase 
Sold  there  at  2s.  8id.  per  stone,  at  8  lb.,  bring=4iVd. 
per  ID.         %%%         ..«  •«•  »••  ...  •«• 

Appar^tloss       «,.        .»« 


5  17   6 
0  15   0 


14  11    6 

13  11  10 

nl- 
15    0 

14  16  10 

»••        ,    ••• 

£0    5    4 

Bmed. 
£    8.    d. 

£    8.    d. 
18  11  10 

0    2    6 
0    2    0 
0    10 

0  16    3 

0  0    6 

1  10    0 

0    2    0 
0    6    9 

111    0 


15 

2  10 

14  14 

6 

£0 

8 

4 
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It  will  be  seen  from  the  forogoing  statetneiit  that  if  tbd  prices  tWe  given 
were  actuallj  paid,  the  trantaction  left  neither  the  farmer  who  fattened,  nor 
die  shipper  who  purchased  in  the  Chicago  market^  any  profit.  No  donbt 
widi  the  assistance  of  the  pig,  which  was  kept  with  ^e  steer  at  but  little 
additional  cost,  the  fanner  reidised  a  trifling  profit,  but  certainly  not  sufficient 
to  reimburse  him  for  the  trouble,  risk,  and  expense  he  was  put  to  in  the 
transaction,  while  the  shipper  sustained  a  loss ;  and  the  Question  seems  to 
arise  whether,  looking  at  the  price  paid  the  breeder  of  tne  steer,  and  the 
amount  he  realised  in  Chicago  and  London,  he  did  not  in  selling  at  £7  19s. 
receive  too  high  a  price  for  him.  This  is  a  most  important  point,  for  it 
has  a  direct  bearing  on  the  question  whether  the  American  stockowner  can 
successfully  compete  with  the  Australian  in  the  production  of  meat,  and  it 
would  seem  that  that  depends  upon  whether  the  breeder  of  the  store  steer 
(who,  as  a  rule,  is  the  owner  of  a  western  ranch)  can  make  the  breeding  of 
store  cattle  pay,  and  sell  at  a  figure  which,  keeping  in  view  the  price  beef 
sells  at  in  Great  Britain  and  on  the  Continent,  will  enable  the  farmer  who 
purchases  and  fattens  the  steer,  and  the  shipper  who  purchases  from  the 
larmer  for  export,  to  make  a  fair  profit  in  carrying  on  their  portions  of  the 
trade ;  and  I  think,  looking  at  the  differences  m  the  price  of  store  and  fat 
stock  in  the  colonies,  that  the  breeders  can  afford  to  breed  and  rear  store 
steers  for  considerably  less  money  than  £7  19s.,  and  my  reasons  for  saying 
so  are  the  following : — 

1.  If  the  breeder  is  occupying  GTovemment  land  he  pays  no  rent  unless 

the  land  he  has  is,  as  it  sometimes  has,  but  not  very  frequently, 
been  Tested  in  the  Education  Department  of  the  State,  and  then 
the  rent  is  very  low. 

2.  If  a^ain  the  breeder  is  occupying  land  belonging  to  any  of  the  great 

railway  companies  (of  which  there  are  large  areas  in  the  Western 
States  acquired  as  land  grants  for  making  the  railways),  then  in 
that  case  the  rent  charged  him  is  also  low,  and  besides  he  is  usually 
able  to  obtain  the  use,  without  payment  of  rent,  of  considerable 
areas  of  Government  land  adjoining  that  leased  from  the  railway 
company.  I  consider,  therefore,  that  even  if  the  breeder  of  the 
store  steer  had  in  very  cold  weather  to  provide  some  fodder  to  bring 
his  cattle  through  the  winter — ^which  is  necessary  in  exceptionally 
heavy  falls  of  snow  on  the  higher  lying  ranches  in  the  west — he 
could  afford  to  breed  and  sell  store  steers  3}  years  old  at,  say,  £6, 
which  is  £2  a  head  less  than  the  price  given  in  the  above  statement 
for  the  store  steers ;  and  I  think  that  such  a  reduction  of  the  prices 
now  current  in  England  and  on  the  Continent  for  prime  fat  cattle 
continue  at  the  present  figures,  would  admit  of  both  the  farmer 
fattening  and  the  shipper  who  sells  in  these  markets  making  fair 
profits. 

X. — ^Meat  CiLiornrG. 

Canned  meats  are  put  up  by  several  of  the  larger  packing  companies  in 
Chicago,  amoDg  whom  Nelson  Morris  &  Co.,  Armour  &  Co.,  and  libby, 
McNeill,  &,  Libby  do  the  most  extensive  business  in  that  line.  In  canning 
corned  beef  the  meat  is  trimmed  from  the  bone  and  slightly  corned,  after 
which  it  is  cooked  and  pressed  into  cans  by  automatic  machines  worked  under 
experienced  eyes.  The  cans  are  all  filled  correctly  with  the  ri^ht  quantity, 
according  to  scale,  in  far  less  time  than  it  takes  to  tell  it.  They  are  tii^n 
capped  and  processed* 
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The  latter  work  is  the  insertion  of  the  can  while  closed  in  a  steam-heated 
retort,  which  brings  the  contents  to  a  heat  and  fermentation  that  forces  the 
air  to  the  top,  when  the  can  is  perforated  bj  a  needle-shaped  instrument, 
and  the  air  escapes  with  a  rash.  The  can  is  then  sealed  tight,  and  the 
contents  are  thos  rendered  proof  against  the  climatic  changes  to  which  ther 
may  be  exposed ;  after  this  the  cans  are  washed,  dried,  painted,  and  labelled, 
and  packed  in  cases  ready  for  shipment. 

The  principal  noticeable  features  in  the  American  canning  trade  were: — 

1.  The  numerous  and  yerj  effective  labour-saring  appliances  in  the 

handling  of  the  meat,  the  making  and  filling  the  cans,  the  printing 
and  putting  on  the  labels,  and  the  construction  of  the  packing  cases. 

2.  The  colour,  consistency,  and  taking  appearance  of  the  meat  whoi  the 

can  is  opened,  which  not  onlj  gires  a  fayourable  impression  of  the 
quality  of  the  meat,  but  makes  it  yerj  suitable  for  being  retailed — 
as  the  6-lb.  and  14-lb.  cans  frequently  are  by  grocers  and  others — 
by  the  pound,  and  even  half-pound. 

8.  The  bright  and  taking  appearance  of  the  can  and  labeL 


XI. — Salted  ahd  Pickled  Beef. 

The  importance  of  this  branch  of  the  meat  trade  has  of  late  years  become 
considerably  less.  This  has  arisen  principally,  of  course,  through  a  great 
deal  of  the  meat  which  was  at  one  time  salted  being  now  chilled.  Only  the 
best  beef  is  suitable  for  salting,  and  as  this  quality  has  been  found  to.  pay 
better  chilled  than  salted,  the  more  profitable  course  has  been  adopted. 
Besides  this,  both  chilled  beef  and  frozen  beef  and  mutton  haye,  in  a  vast 
number  of  cases,  more  particularly  on  board  ship,  taken  the  place  of  salted 
meat,  and  it  is  likely  to  do  so  more  and  more.  Still  the  quantity  of  salted 
and  pickled  beef  and  pork  exported  from  the  United  States  is  yery  consid^- 
able.  In  1^92  the  quantity  of  salt  beef  sent  away  was  70,204«,736  lb.,  valued 
at  3,987,829  dollars,  and  of  pickled  pork,  80,336,481  lb.,  valued  at  4,792,<H9 
dollars,  the  aggregate  value  being  8,779,878  dollars,  or,  in  our  own  money, 
taking  the  dollar  at  4s.  2d.,  £1,829.141  58.,  a  very  large  amount. 

As  this  is  the  case,  and  as  both  salted  beef  and  pork  can  be  produced  more 
cheaply  in  Australia  than  in  America,  while  they  are  articles  which,  when 
properly  cured,  will  keep  for  any  length  of  time,  and  can  be  transported  tt 
comparatively  low  freights  from  one  part  of  the  world  to  another,  it  will  be 
seen  that  this  branch  of  the  meat  trade  is  one  of  great  importance  to  oar 
pastoralists  and  farmers,  especially  when  it  is  considered  how  very  necessaiy 
it  is  that  every  portion  of  the  carcase  should  be  put  to  the  purpose  for 
which  it  is  best  adapted,  and  will  make  the  best  return  to  the  producer. 

To  make  meat-curing  a  success,  the  work  must  be  done  at  a  low  tempera- 
ti^re,  and,  as  I  have  elsewhere  pointed  out,  the  packing  companies  in  the 
United  States,  notwithstanding  that  there  were  as  good  and  very  much 
cheaper  cattle  in  Australia,  long  ago  obtained  a  monopoly  of  the  salt-beef 
trade,  through  being  in  a  position  to  harvest  and  stgrein  their  curing-houses 
large  quantities  of  natural  ice  from  Lake  Michigan,  at  a  cost  of  only  a 
dollar  a  ton,  which  enabled  them  to  do  the  work  at  a  temperature  of  about 
40°  Fahr.  all  the  year  round.  Now,  however,  they  have  no  such  advantage, 
as  it  has  been  found  cheaper  and  better  to  obtain  the  necessary  cold  by 
refrigeration,  and  as  there  are  a  good  many  freezing  and  chilling  works  in  this 
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Colony  and  in  Queensland,  there  is  no  reason  whj,  with  the  low  prices  of 
beef  in  Australia,  compared  with  America,  these  colonies,  more  particularly 
Queensland,  should  not  secure,  if  not  the  whole,  the  greater  part  of  the  salt- 
beef  trade  of  the  world,  if  the  work  is  done  honestly  and  carefully. 

I  am  ^lad  to  hear  that,  largely  with  this  object  in  view,  the  services  of  an 
expert,  with  Chicago  training,  have  been  obtained  by  the  Queensland  Govern- 
ment, and  that  a  trial  shipment  of  beef,  cured  and  packed  under  his  super- 
vision, has  been  forwarded  to  London ;  and  I  trust  that  not  only  on  the 
quality  of  the  beef,  and  the  portions  packed,  but  also  on  the  colour  and 
condition  of  the  meat  and  the  package  in  which  the  shipment  is  sent,  it  will 
be  equal  to  the  very  best  American,  for  there  is  a  strong  prejudice  against 
Australian  salt  beef  on  account  of  the  inferior  article  which  we  have  hitherto 
put  up,  and  the  American  packers  and  their  agents  in  London  will  use  every 
efiort  to  prevent  the  trade  coming  to  Australia. 

XII. — How  THE  Amebican  Shipmekts  of  Lite  Stock  and  Meat  abe 

DISPOSED   OF. 

I  have  already  made  a  passing  allusion  to  the  effective  manner  in  which 
the  shippers  of  live  stock,  meat,  and  other  products  from  the  United  States 
push  their  sale.  They  have  thoroughly  reliable  agents  in  the  countries  to 
which  their  consignments  are  sent,  who  not  only  see  that  they  are  disposed 
of  to  the  best  advantage,  but  narrowly  watch  the  markets  and  keep  their  , 
principals  advised  as  to  their  prospects.  It  is  believed,  too,  that,  notwith- 
standing the  trade  rivalry  between  the  different  shippers,  their  agents- 
several  of  whom  are  members  of  the  firms  they  represent — co-operate  as  far 
as  possible  in  preventing  the  shipment  of  over-supplies  from  the  States,  and 
in  regulating  prices  and  saving  the  consignments  from  being  sacrificed.  But, 
while  this  is  said  to  be  the  case,  I  understand  that  the  co-operation  is  only 
temporary,  and  the  arrangement  as  to  prices  a  verbal  one.  The  shippers'^ 
agents  dispose  of  large  quantities  of  the  consignments  themselves ;  out  a 
good  deal  of  them  are  also  placed  in  the  hands  of  auctioneers,  brokers,  and 
salesmen,  who  dispose  of  them  under  the  close  supervision  of  the  shippers' 
agents. 

XIII. — ^The  Beabino  the  United  States  Beef  Tbade  has  on  the  pbicb 

OF  Fbozen  Mutton. 

I  have  gone  at  considerable  length  into  the  particulars  of  the  American 
beef  trade  with  the  United  Kingdom,  both  as  live  stock  and  chilled,  because, 
although  the  importations  from  New  South  Wales  at  least  will  consist 
principally  of  sheep,  the  American  cattle  trade,  more  especially  in  the  shape^ 
of  chilled  beef,  has  a  very  important  bearing  on  the  price  of  our  frozeik 
mutton  in  England.  For  those  who  purchase  frozen  mutton  also  at  times 
buy  chilled  beef,  and  as  the  majority  of  them  prefer  beef  to  mutton,  the 
result  is  that  when  the  price  of  chilled  beef  is  so  low  as  to  be  only  a  little 
higher  than  frozen  mutton,  the  beef  is  purchased  in  preference  to  the  mutton. 
Then  again,  the  American  shippers  are  so  very  mucri  nearer  to  England  than 
those  in  Australia,  and  so  very  well  and  promptly  advised  by  their  agents  as 
to  the  state  of  the  meat  market  and  its  prospects,  and  have  always  ample 
supplies  of  beef  at  their  command,  that  they  can  take  advantage  of  the 
sligntest  rise  in  the  market,  and  send  over  at  once  full  supplies  of  beef^ 
andy  notwithstanding  that  it  frequently  sells  at  prices  which,  taking  those 
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quoted  in  the  Chicago  market  and  those  realised  in  England,  must,  t&et 
paying  freight  and  charges,  be  anything  but  remunerative  to  the  shippers, 
neavy  shipments  continue  to  arriye  every  week,  and,  of  course,  have  a 
depressing  efEect  on  the  Australian  and  New  Zealand  frozen  meat  trade. 

The  efEect  of  the  American  supply  on  the  British  meat  maricet  will,  how- 
ever, be  better  grasped  by  our  owners  when  the  enormous  quantities  whidi 
were  sent  over  during  last  year,  in  the  shape  of  cattle  and  chilled  beef  to 
Gbeat  Britain,  is  put  into  the  equivalent  of  Merino  sheep  weighing  (say) 
60  lb.  each  thus : — 

Sheep. 
248,825  live  cattle,  each  900  lb.  dressed  weight,  is 

223,942,500  lb.,  or,  say         4,478,850 

14,589,949  cwt.  fresh  beef,  which  is,  say  3,337,485 

Equivalent  in  Merino  sheep 7,816,335 

That  18  to  say,  the  quantity  of  beef  sent  in  1893  by  the  United  States  to 
Great  Britain  is  considerably  more  than  twice  as  much  as  the  mutton 
shipped  there  by  all  the  Australian  Colonies,  while  the  American  supply  for 
that  year  was  less  than  that  for  each  of  the  previous  three  years. 


XIV. — Will  PBESEwr  kxtensivk  Shipmeitts  feo3I  the  TJkited  Sta^tes 
OP  Fat  Cattle  and  Chillbj)  Beef  continue? 

m 

I  have  heard  the  remark  repeatedly  made  that  it  is  only  a  question  of 
comparatively  short  time  when  the  United  States,  with  the  rapid  increase  of 
population  from  natural  growth  and  immigration,  will  require  all  the  meat 
she  can  produce,  or,  at  least,  that  with  these  additions  to  her  population, 
meat  will  rise  to  a  figure  which  must  make  the  price  too  high  to  export, 
and,  of  course,  that  Australian  beef  and  mutton  would  then  bring  better 
prices. 

As  will  be  seen  from  the  figures  I  have  already  quoted,  there  was  a  con- 
siderable falling-olE  last  year  in  both  the  live  cattle  shipments  and  those  of 
chilled  meat ;  but,  as  I  have  shown,  this  decrease  was  only  a  temporary  one, 
for  the  shipments  of  both  live  cattle  and  fresh  meat  have  been  heavy  since 
the  beginning  of  the  present  year,  notwithstanding  that  the  prices  received 
in  England  for  both  the  live  cattle  and  meat  were  apparently  unremunera* 
tive.  But  even  if  the  supply  of  meat  were  to  run  so  short  in  the  United 
States  as  to  diminish  the  quantity  exported  from  that  country,  it  would  not 
fall  solely  to  Australia  to  make  up  the  deficiency ;  for  not  only  is  Canada 
steadily  increasing  the  production  of  meat  and  shipping  regularly  to  Great 
Britain,  but  the  supply  of  beef  and  mutton  from  South  America  is  bound 
both  to  improve  in  quality  and  increase  in  quantity,  as  there  are  large  tracte 
of  country  in  Argentine,  and  also  in  Uruguay  and  Paraguay,  well  adapted 
for  cattle,  still  unstocked ;  and  the  improvement  of  the  quality  of  both 
cattle  and  sheep  is  now  making  rapid  progress  in  all  parts  of  the  world,  and 
especially  in  Argentine. 

But,  apart  altogether  from  the  supplies  which  may  come  from  the 
countries  to  which  I  have  here  alluded,  in  order  more  thoroughly  to  put  oar 
owners  on  their  guard  against  relying  on  any  conedderable  decrease  in  tJio 
shipments  of  live  cattle  and  fresh  meat  to  British  and  Continental  markets, 
I  fear  that  a  shortage,  such  as  that  which  some  of  our  owners  are  expecting 
to  take  place  in  the  United  States,  will  not  occur;  for — what  with  the 
additions  which  are  certain  to  be  made  there  to  the  present  area  of  land 
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under  tillage,  with  the  improvements  by  fencing  and  water-conserving  which 
will  be  effected  on  the  native  pastures,  with  the  adoption  of  better  systems 
of  crop-growings  the  laying   aown  more  land   in  cultivated  grasses,  the 

Sowing  of  roots  and  green  crops,  and  in  the  breeding,  management,  and 
ttening  of  stock — ^it  may,  I  think,  be  fairly  assumed  that  the  production 
of  beef  and  mutton  in  the  United  States  will,  for  a  considerable  time  at 
least,  keep  pace  with  the  growth  of  the  population,  especially  if  it  should 
happen,  as  there  seems  to  be  considerable  probability  of  its  doing,  that  the 
emifi;ration  to  America  will  not  in  the  coming  decade  be  so  extensive  as 
in  the  past.  On  this  point  see  Appendix  B,  which  gives  an  estimate  of  the 
meat  supply  of  the  United  States  and  of  the  probable  surplus  for  export. 
'  So  much  as  regards  the  supply  of  meat  likely  to  be  sent  from  the  United 
States.  With  respect  again  to  the  price  at  which  it  will  pa^p^  stock-owners 
and  farmers  to  breed  and  fatten  stock  for  export  to  the  British  and  Con- 
tinental markets,  some  idea  of  this  may,  I  think,  be  gathered  from  what  I 
have  already  stated,  more  especially  from  the  pro  forma  statement  which  I 
submit  in  connection  with  the  chilled  meat  trade ;  but  I  may  add  here  on 
that  point,  that  as  there  is  no  prospect  of  the  land  in  the  United  States 
being  turned  to  better  account  (gram-growing  would  not  pay  better)  than 
by  breeding  and  fattening  stock,  it  must,  I  think,  still  be  devoted  to  that 
purpose,  and  if  so  the  stock  must  continue  to  be  sent  to  the  British  and 
Continental  markets  ;  and  it  seems  to  be  not  so  much  a  question  of  what 
price  the  American  breeder  and  farmer  considers  it  will  pay  them  to  produce 
and  send  meat  to  these  markets,  as  what  price  the  meat  will  bring  in  com- 
I>etition  with  that  sent  from  New  Zealand,  Australia,  and  South  America. 
That,  in  fact,  the  meat  has  to  be  produced  in  America  and  exported  and  sold 
for  what  it  will  bring.  In  any  case  the  change,  which  those  who  make 
these  statements  expect,  must  be  a  gradual  one ;  and  as  stock-owners  in  this 
and  the  other  Colonies  need  immediate  relief,  it  will  be  for  them  to  do  their 
best,  with  the  least  possible  delay,  to  make  the  advantages  they  possess 
of  a  more  equable  climate,  better  breeds  of  stock — more  especially  or  cattle 
and  cheaper  food  for  them — more  than  counterbalance  those  which  enables 
the  American  farmers  not  only  to  send  their  meat  in  a  chilled,  instead  of  a 
frozen,  state  to  Great  Britain,  but  also  to  ship  live  stock  at  a  low  rate 
of  freight  to  the  Deptford,  Birkenhead,  Glasgow,  and  other  docks,  where 
they  bring  better  prices  than  those  obtained  for  even  chilled  meat.  When 
I  say  that  our  owners  must  do  their  best,  I  mean  that  they  should  breed 
and  fatten  stock  of  the  primest  quality  and  of  the  sort  best  suited  for  the 
markets  to  which  they  are  to  be  exported ;  that,  if  sent  away  in  the  shape 
of  meat,  the  works  for  its  preparation  should  be  of  the  best  and  most 
approved  description,  so  arranged  as  to  economise  labour  in  all  directions, 
and  with  so  many  and  so  very  complete  sets  of  appliances  as  to  be  able  to 
deal  not  only  with  every  class  of  stock,  but  even  with  every  portion  of  each 
head  of  stock  in  the  most  advantageous  manner;  while  every  bit  qf  the 
bi-products  must  be  turned  to  the  best  account ;  and,  above  all,  that  there 
should  be  thorough  co-operation,  not  only  amongst  owners  in  each  Colony, 
but  that  the  owners  in  all  the  Australian  Colonies  should  as  far  as  possible 
work  together,  especially  in  regard  to  the  supply  of  shipping  and  the  distri- 
bution and  sale  of  the  meat  in  the  countries  to  which  it  is  sent. 

I  have  thought  necessary  hero  to  say  this  much  as  to  what  owners  should 
do  ;  but  I  will,  of  course,  when  reporting  on  the  sale  of  Australian  meat  in 
0-reat  Britain  and  on  the  Continent,  point  out  in  detail  the  course  which  I 
think  Owbers  shoidd  take  in  disposing  of  their  surplus  stock,  and  give  my 
reasons  for  the  recommendations  whicn  I  make. 
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APPENDIX  A. 

HATiyo,  in  inrhat  I  have  already  written,  described  the  different  ways  in  which  the  animal 
products  of  the  United  States  are  utilised  and  prepared  for  sale,  I  will  here,  by  way  of 
criterion  as  to  their  relatire  Talae,  give  the  statement  which  appeared  in  the  Annual  Beport 
of  the  Statistician  of  the  Department  of  Agriculture  of  the  United  States  for  1892. 


Agricultural  Exports^  1891  and  1892. 


Anhuals  sod  Articles. 

QuantitiesL 

Value. 

Animals,  liTing — 

Cattle      

... 

894,607 

$35,099,095 

Horses 

••• 

8,199 

608,708 

Mules      

... 

1,992 

241,071 

Sheep      

... 

46,960 

161,105 

Pigs        

... 

81,968 

384,081 

Other  and  Fowls 

... 

24,161 

Animal  Matter— 

Sones,  Hoofp,  HomS)  Tips,  SfnnA.  a.nd  Waste 

218,639 

Casings  for  Sausages     ... 

Ef«*       

Glue       

878,675 

"! 

doz. 

183*,'663 

32,374 

...     ...     ••• 

lb. 

580^15 

66,403 

Grease,  Grease  Scraps,  and  Soap  Stock 
Hair  and  Manufactures  of       

1,298,598 

370,169 

Hides  and  Skins  other  than  '. 

Fur        

... 

1,211,020 

Honey 

78,048 

Oils- 

Lard       

g 

illons 

901,575 

496,601 

Other  Animal 

... 

278,954 

144,119 

Meat  Products- 

Beef  Products- 

Beef,  Canned 



lb. 

87,028,084 

7,876,454 

„    Fresh 

...         .*•         ••• 

••• 

220,654,617 

18,063,782 

„    Salted  or  Pickled 

•.•         •«•         ••* 

... 

70,204,786 

3,987,829 

„    Otherwise  Cured 

•*•         •«.         ••• 

... 

953,712 

92,524 

TaUow 

••.         ...         ••■ 

... 

69,780,010 

4,425,630 

Mutton 

.*•         •••         ••• 

... 

101,468 

9,022 

Oleo  Margarine  — 

Inoitation  Butter   ... 

•••         •••         ••# 

••• 

1,610,887 

195.687 

The  Oil       

... 

91,681,703 

9,011,889 

Pork  Products- 

Bacon         

•.*         •••         ... 

... 

507,919,830 

89.334,933 

Hams          

...         ...         ••• 

... 

76,856,559 

7,757,717 

Pork,  Fresh 

...         ...         ... 

... 

377,746 

30.246 

„     Salted  or  Cured 

•••         ..•         ••• 

... 

80,336,481 

4^792.019 

Lard            

••• 

... 

460,045,776 

33,201,621 

Poultry  and  Game 

•«•         •••         ••• 

•*. 

13,828 

All  other  Pi  oducts 

•.•         ...         ••• 

... 

1,220,205 

Dairy  Produce — 

Butter        

•*•         •••         ••• 

... 

15.047,246 

2.445,878 

Cheese        

...         ...         ... 

... 

82,100,221 

7,676,657 

Milk            

..•         ...         ... 

... 

236,358 

Wax,  Bees          



'l27,'476 

31,898 

Wool,  Raw        

17,857,965  16s.  8d. 

•«• 

202,456 

80.664 

Say £S 

$181,718,188 
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APPENDIX  B. 

EsTDCATB  of  the  Meat  Supply  of  the  United  States  of  America,  and  of  the  surpluB  for 

Exportation  :— 

Population*, 

Population  in  1890       •       62,622,2E0 

Proportionate  increase  for  3  year?,  1890-93 8,739,940 

66,362,190 
Conwmption. 

Say  population,  66,000,000,  consuming  meat  at  rate  of  120  lb.  per 

head  per  annum 7,920,000,0001b. 

NuMBBB  OF  Cattle,  Shbep,  juid  Pios,  and  Avkual  Ikcbbasb  : — 

No.  of  Cattle  in  United  States 62,095,568 

Allowing  increase  at  rate  of  (say)  11  per  cent.,  would  giro      5,738,511  Cattle 

No.  of  Sheep  in  United  States 45,048,017 

Allowing  increase  at  rate  of  (say)  13  per  cent.,  would  give      5,856,242  Sheep 

No.  of  Pigs  in  United  Sbat'S      45,206,498 

Allowing  increase  at  rate  of  (say)  47  per  cent.,  would  giro  21,2^7,054  Pigs. 

Production  of  Meat, 

Cattle,  5,730,511,  X  750  lb 4,207,883,2501b. 

Sheep,  5,856,2 12,  X    601b.         351,374,520  „ 

Pigs,  21,247,054,  x  1751b 3,718,234,450  „ 


8,367,492,220  lb. 
Less  quantity  required  for  consumption 7,920,000,000,, 

Estimated  surplus  for  Export      447,492,2201b. 

Which  b  equal  to  (say)  8,9i9,S44  Merino  Sheep,  at  50  lb.  eich.   . 
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The  Silk  Industry, 


By  JAMES  FRY. 

Next  before  the  article  on  Silk,  in  August,  was  Sir  A.  Cotton's  article  or. 
Deep  Cultivation.  After  my  reading  of  both, — a  reading  with  interest  of 
the  vast  possibilities  which  lie  in  scientific  farming,  as  demonstrated  by  that 
retired  Indian  Officer  on  his  native  British  soil,  and  of  the  signs  of  progress 
in  the  infant  industry  of  silk  here — it  was  my  hap  to  veaA  the  hi«tory 
with  what  science  and  with  what  progress  will  soon  be  seen,  of  a  British 
attempt  to  establish  an  almost  untried  form  of  the  silk  industry  on  Indian 
soil.  This  was  in  the  official  report  on  Economic  Products,  published  at 
Calcutta,  1893,  under  the  authority  of  the  Department  of  Agriculture.  It 
was  very  suggestive  reading.  I  propose  to  show  how  there  is  matter  in  both 
this  report  and  Sir  A.  Cotton's  article  which  has  an  important  bearing  here 
on  the  silk  industry. 

Great  Britain  has  more  than  once  attempted  to  grow  silk,  but  climate 
is  against  it.  When,  in  some  of  the  Colonial  offshoots,  there  was  found  to 
be  a  climate  equal  to  the  most  favoured  regions  in  Europe  for  silk-growing, 
thought  naturally  went  upon  the  vast  possibilities  which  lay  in  such  an 
industry,  if  the  furthest  point  reached  by  scientific  advance  in  Europe  were 
made  the  starting-point  by  British  enterprise  and  vigour  in  Australu^— 
supposing  that  on  this  suitable  soil,  under  this  suitable  climate,  the  British 
earth-worker  should  devote  himself  to  extensive  silk-growing,  for  the  first 
time  in  its  history,  and  on  this  his  first  real  opportunity.  There  had  been  so 
much  advance  in  the  methods  of  growing  in  Europe  as  to  reveal  the  scope 
there  was  for  much  more.  And  Australia  had  before  its  eye  its  own  wool,  m 
which,  by  care  in  breeding  and  other  progressive  improvements,  it  had  pro- 
duced some  that  could  sell  at  a  price  unequalled  in  the  world's  markete. 
Those  improvements  in  Europe  were  such  as  capital  could  bring  about, 
though  capital,  as  we  shall  see,  brought  disadvantages  with  it.  But  the 
rearing  of  the  worms  was,  and  is  still,  for  the  most  part  done  by  the  peasantry ; 
and  the  peasantry  of  a  country  are  not,  as  we  know,  quick  to  adopt  innova- 
tions, though  they  be  improvements.  The  Australian  earth-worker,  on  the 
other  hand,  hampered  by  no  traditionary  methods  handed  down  from  father 
to  son,  was  open  to  adopt  any  methods  that  promised  best. 

Capital,  however,  was  needed  for  the  purpose,  and  it  was  not  forthcoming: 
instruction  was  emphatically  needed,  and  until  recently  there  was  no  chance 
of  getting  it.  I  might  add,  there  was  still  more  emphatically  needed  the 
dispelling  of  prejudice.  We  may  name,  first,  as  fit  to  be  called  a  prejudice, 
boyish  recollections  of  the  interest  taken  in  feeding  some  dirty  silkworms, 
and  windinff-off  the  pretty  silk.  When  a  man  alleges  this  as  a  sort  of 
reason  why  he  would  like  to  see  the  silk  industry  established,  it  is  a  bad 
sign.    Better  to  be  as  free  from  knowledge  as  was  the  great  Pasteur,  who. 
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when  called  in  by  tte  Prencli  Government  to  deal  with  the  dire  silkworm 
disease,  confessed  that  he  had  neyer  handled  a  silkworm  in  his  life,  and 
knew  nothing  about  them.  There  was  nothing  to  unlearn.  Commercial 
silk-growing  is  just  the  antithesis  of  amateur  work.  But  there  are  far 
more  serious  prejudices  to  overcome  than  this.  Probably  the  valuable 
report  of  Mr.  W,  S.  Campbell,  published  by  the  Department,  has  done  more 
to  dispel  prejudice,  and  to  open  the  eyes  oi  the  public  to  the  possibilities  in 
silk-growing,  than  all  other  agencies. 

Capital  has,  as  I  said,  and  as  we  shall  again  see  in  the  Indian  experiment, 
disadvantages.  It  is  so  easy  to  use  it  unwisely  ;  and  be  it  at  once  admitted, 
there  are  more  than  ordinary  risks.  It  is  a  pecularity  of  silk-growing  for 
commercial  profit,  that  wrong  methods  are  fatal ;  right  methods  are  in  the 
long  run  the  cheapest ;  the  onl  v  way  of  making  it  produce  wealth.  To  examine 
into  these  methods,  and  into  the  whole  question  of  growing  the  staple  which 
is  second  to  none  in  the  world  in  the  money  values  it  directly  and  indirectly 
represents,  is  surely  more  rational  than  the  spineless  attitude  of  those 
who  argue  from  the  fact  of  the  British  race  having  never  hitherto  grown 
silk,  that  the  industry  is  unsuited.  Until  it  possessed  temperate  regions 
verging  on  the  sub-tropical,  it  never  got  the  chance.  Wherever  climate 
suited,  the  British  race  has  been  ready  to  grow  cotton,  tea,  indigo — anything. 
When  first  its  chance  came  to  grow  silk — in  the  southern  colonies  of 
America — ^the  growing  was  begun,  but  the  cotton  soon  displaced  it,  and  there 
are  good  reasons  which  account  or  this.  The  attitude  now  of  Australia 
should  rather  be  that  of  earnest,  intelligent,  painstaking  inquiry  into  this 
gigantic  industry.  Mulhall  estimates  the  world's  production  at  300,000  tons 
of  cocoons  annually,  equal  to  52,000,000  lb.  of  raw  silk,  of  which  one-sixth, 
OP  50,000  tons,  is  consumed  in  Lyons  alone.  The  peculiar  risks  to  capital 
spring  largely  from  imperfect  knowledge.  Hence,  also,  workers  in  the 
industry  for  a  livelihood  are  easily  discouraged,  and  when  discouraged  are 
apt  to  magnify  their  risks.  The  fact  is,  and  in  one  view  it  adds  a  fascinating 
interest  to  the  employment,  the  tiny  animal  that  initiates  results  which,  seen 
in  their  magnitude,  may  remind  us  of  those  of  the  coral  insect,  has  to  be 
carefully,  and  we  might  almost  say  lovingly,  tended  during  its  brief  and 
excitable  life  of  thirty  or  forty  days  in  the  service  of  man.  It  has  allowed 
itself  to  become  domesticated.  It  cannot  put  up  with  being  neglected.  It 
seems  sometimes  as  if  it  really  responded  to  all  the  care  and  attention  given 
to  it.  A  poet  has  sung  the  praises  of  a  certain  flower  which,  as  distinct 
from  other  flowers,  seemed  to  nim  to  have  mysteriously  "  some  concord  with 
humanity."  The  rearer,  in  the  course  of  his  rearing,  is  sometimes  im- 
presssed  with  a  feeling  that,  as  distinct  from  the  rest  of  the  animal  world, 
this  highly  organised  and  sensitive  little  creature,  which  seems  almost]  to 
know  he  is  near  and  to  welcome  his  approach,  must  have  some  concord  with 
humanity.    The  French,  when  rearing  their  worms,  call  it  an  '^  education." 

For  the  right  establisment  of  the  industry  in  this  Colony,  that  it  shall 
have  come  once  more,  and  now  to  stay,  not  only  has  prejudice  to  be  dis- 
pelled, but  literally  there  is  an  education  to  be  carried  on.  Men  should  be 
sought  out  who  would  be  fitted  to  continue  the  guidance  by  becoming 
centres  of  instruction  over  wider  and  wider  areas.  Profit-making  silk- 
growing  is  not  chance-work  2iUj  more  than  it  is  child's-play.  Other  things 
being  equal,  the  man  of  bright  intelligence,  of  resource,  of  general  informa- 
tion, will  make  the  best  profit-making  silk-grower.  As  for  the  general 
public,  it  needs  to  be  educated  up  to  the  knowledge  that  it  really  knows 
nothing  about  commercial  silk-growing.  Sir  A.  Cotton  tells  us  that  forty 
years  ago  an  old  London  wool-sorter  made  a  tour  over  the  sheep  stations. 
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On  retarn  to  Sydney  he  said  throngli  the  press,  '*  one  thiDg  is  certain,  the 
colonists  know  notning  on  earth  about  wool.**  The  people  who  pnded 
themselres  on  their  success  and  progress  in  producing  wool  were  offended, 
then  next  awoke  gradually  to  the  truth  of  the  criticism,  and  then  a  new  en 
set  in.  Sir  A.  Cotton  mentions  it  for  the  sake  of  illustrating  that  the  great 
body  of  fl^iculturists  in  England  know  nothing  on  earth  about  good 
farming.  We  may  use  it  here,  with,  I  fear,  less  prospect  of  good  result  than 
it  had  in  wool,  in  its  application  to  silk-growing.  Just  as  the  agricultiuists 
there  would  listen  with  wonder  and  pleasure  to,  and  approve  of,  the  authentic 
report  of  a  return  from  the  soil  in  sevenfold  quantity,  through  deep  cul- 
tivation, and  then  go  on  in  their  own  old  way,  ploughing  their  regular  five 
inches  and  no  more,  so  do  men  here,  in  whom  is  again  awakened  an  interest 
in  silk,  approve  of  the  necessity  of  planting  mulberry  trees  by  the  million  as 
the  $ine  qua  non,  and  then  go  on  their  way,  hoping  that  somehow  or  other 
— the  how  not  being  worth  thinking  about — silk  will  come  to  be  a  staple 
grown  here  as  important  as  is  that  of  wool 

A  new  way,  however,  is  not  always  the  right  way.     A  remarkable  instance 
in  point  comes  now  before  us.    It  was  1879  that  a  large  manufacturing  firm 
in  Bradford,  Yorkshire — Lister  &  Co — began  to  move  towards  the  obtaining 
for  the  British  manufacturing  districts  and  themselves,  sUk  of  their  own 
growing  from  India.     In  1883  a  grant  of  3,218  acres  was  made  to  them  by 
the  Indian  Government,  conditional  on  their  producing  from  it  2,500  lb.  of 
cocoons  in  any  one  year  within  the  next  ten  years.     There  was  unlimited 
capital  at  the  back,  and  one  can  imagine  that  everything  was  bound  to  go 
well.     But  it  went  all  the  other  way.     In  a  letter  from  Mr.  Lieter  to  the 
President  of  the  Silk  Association  of  Great  Britain,  June,  1888,  he  told  him  that 
his  experiments  had  cost  him  £50,000,  and  though  he  regarded  the  money 
as  practically  wasted,  he  was  now  at  last  about  to  have  a  splendid  year.  Wo 
find  elsewhere  the  detail  showing  what  the  splendid  year  proved  to  be.    The 
manager  used  150  ounces  of  eggs,  and  obtained  1,625  lb.  of  cocoons.  Prom  the 
same  quantity  of  eggs,  high-class  Italian  work  would  obtain  22,500  lb.  of 
cocoons.     Mr.  Lister*s  result  certainly  was  "splendid"  compared  with  that  of 
four  years  previously.     Then  320  ounces  of  eggs  were  used,  and  the  produce 
was  somewhat  less  t)ian  half  the  1,G25  lb.    It  is  worth  our  while  to  try  and 
get  to  the  bottom  of  this  astounding  procedure.    If  Sir  A.  Cotton  shows  us 
the  marvels  accomjjlished  by  deep  cultivation,  and  can  explain  them  bv 
science,  these  experiments  show  us  the  opposite  results  of  a  cultivation  which 
seems  to  have  been  unscientific  throughout.    The  report  of  the  Government 
expert  sent  to  inspect  generally  the  silk  production  of  India  in  1890  tells  us 
what  is  almost  incredible.     Of  the  900  acres  planted,  he  says,  600  are  planted 
with  a  late  variety  which  is  practically  useless,  as  they  begin  to  leaf  in  April, 
when  it  is  so  hot  that  the  rearing  should  be  over ;  the  other  300  are  planted 
too  thick  (the  object  being  to  keep  down  the  jungle  [•])  to  have  any  chance 
of  producing  full-formed  leaves.     Mr.  Lister's  grand  object  was  to  rear  the 
Bomhyx  mori,  or  European  annual  worm,  on  the  leaf  of  the  Bengal  mulberry, 
which  is  the  proper  food  of  the  multivoltine  worm  of  Bengal,  a  shrub  grown 
in  thousands  to  the  acre,  which  has  to  be  *'kept  down  to  the  height  of  beans 
or  lucerne,"  because  it  dies  out  if  allowed  to  grow  tall.    This  purpose  to  put 
Bomhyx  mori  on  to  Bengal  mulberry  must  be  admitted  to  be  a  great  mistake 
at  the  outset.     It  is  the  more  remarkable  because  a  veteran  observer  and 
careful  experimenter  in  silk-growing.   Captain  Hutton,  has  recorded  his 
matured  opinion  towards  the  end  of  his  career,  after  being  a  foremost  man 
in  Indian  silk  matters  through  more  than  a  generation  :     ''  I  should  be  verf 
much  tempted  to  begin  my  experiments  again,  but  with  Bomhyx  I  will  have 
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no  more  to  do.  Nothing  can  be  gained  by  introducing  the  BomhyeeB  of 
China  (which  is  a  colder  country)  into  localities  where  experience  has  shown 
us  that  they  cannot  thrire.  If  the  cultiyatzon  of  silk  in  India  is  to  be 
extended  in  earnest,  it  is  with  the  wild  worms  that  the  game  must  be  played." 

The  second  mistake  arose  from  the  misfortune  of  having  too  much  capitaL 
Capital,  in  France,  was  a  scourge  to  the  industry,  when  it  sought  to  conduct 
rearings  on  a  gigantic  scale  in  one  single  large  building;  and  Pasteur's 
investigations  concentred  in  the  advice  that  they  must  go  back  to  the  cottage 
cultivation,  the  petite  culture^  if  they  wanted  to  keep  free  from  disease  m 
the  future.  They  should  have  kept  to  the  old  French  proverb,  ^'petitet 
magnaneriea,  granden  Jilaturen!^  Mr.  Lister's  tendency  was  to  fall  into  the 
same  error  as  the  French  capitalist.  "  Give  me  a  fulcrum,"  said  the 
enthusiastic  British  capitalist,  *'  and  I  will  move  the  sericultural  world."  In 
the  same  letter  he  saicl,  **  The  whole  art  and  mystery  consists  in  having  (1) 
sound  seed,  (2)  air,  space,  and  cleanliness,  (3)  regular  feeding,  (4)  suitable 
rearing-houses  (all  very  good,  so  far)  ;  but  where  do  you  find  such  condi- 
tions in  the  native  cottoge  F"  True,  most  true,  but  was  it  the  remedy  for 
those  adverse  native  conditions  to  build  the  numerous  large  buildings  which 
were  to  "supersede  the  unhealthy  methods  of  rearing  in  vogue  in  the 
Punjab  by  skilful  and  rational  management,"  or  was  this  immediately  prove* 
cative  of  disease,  as  had  been  the  case  in  France  ?  Here  comes  in  its  strong 
bearing  on  Australia.  Australia  ought  to  Biart  well  in  even  the  minutest 
particular.  All  the  expensive  mistakes  made  in  other  countries  should  be  as 
so  much  capital  introduced  into  Australia  to  help  it  to  possess  itself  of  this 
new  source  of  wealth.  The  furthest  point  attained  by  European  and  all 
other  experience,  practical  and  theoretical,  should  be,  as  we  have  said,  Aus- 
tralia's starting-point.  Based  on  this,  results  might  be  attained  unheard  of 
as  yet  anywhere,  because,  instead  of  the  immovable  habits  and  traditions  of 
tbe  native  Hindoo  or  the  European  peasant,  there  could  be  a  newly-educated 
worker  with  nothing  to  unlearn,  responsive  to  every  established  indication  or 
science. 

Mr.  Lister's  third  mistake  seems  to  have  been  what  is  sure  to  be  a  sore 
temptation  in  Australia — impatience  for  results.  Even  under  the  conditions 
for  rapid  vegetation  in  India,  the  Government  expert  reports  that  the  Bengal 
mulberry  shrubs  should  not  be  stripped  for  the  first  five  years.  Mr.  Lister's 
first  big  rearing  was  by  stripping  three-year-old  trees,  and,  as  the  quantity 
in  this  crop  did  not  give  satisfaction,  a  new  manager  proposed  to  get  20 
times  the  quantity  the  following  year.  He  tried  it  for  three  years,  stripping 
every  leaf  from  the  plantation,  and,  of  course,  having  a  deficiency  of  leaves 
every  time,  which  he  tried  to  meet  by  sending  out  carts  for  20  miles  round, 
and  a  quality  of  leaf  quite  unsuitable  for  the  voracious  stage.  We  have 
heard  of  something  like  this  in  Australia,  and  of  the  wonderful  crops  that 
would  follow.  At  the  latest  date  (April,  1890)  the  Indian  expert  reported 
that  the  plants  of  this  big  plantation,  after  eight  or  nine  years'  growth, 
"  continue  sickly  and  stunted."     Exactly  so. 

It  is  needless  to  detail  more  mistakes.  At  the  rearing  season  there  is  a 
difference  of  26®  between  the  day  and  night  temperatures.  No  provision 
was  made  in  the  big  i^ring-houses  for  meeting  this  serious  difficulty  in  the 
case  of  the  sensitive  Bomhyx  mori.  In  the  importing  the  European  eggs  of 
this  species,  things  somehow  did  not  work.  It  is  a  strange  contrast  to  the 
action  in  this  Colony,  as  seen  in  the  exhibits  referred  to  in  the  August 
article,  where  every  detail  of  successive  stages  in  the  rearing,  from  the 
moment  the  eggs  and  the  worms  were  skiliully  despatched  from  Booral, 
seemed  to  be  under  Mr.  Valder's  masterful  control.     We  read  of  worms 
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in  thftt  latest  rearing  (1890)  hatcluQg  out  prematurelj,  and  baying  to  Iw 
kept  aliye  on  lettuce  till  the  mulberry  plants  should  shoot,  and  that  tiie 
whole  rearing  extended  over  so  long  a  season  that  it  was  too  cold  at  tiie 
beginning  and  too  hot  at  the  end,  and  that  they  had  after  all  to  fall  back 
largely  on  using  the  eggs  of  the  Bengal  multivoltines.  In  the  steamy  plains 
of  Bengal,  the  multivoltine  species,  Bomhyx  crmsi^  suits  the  indig^ioni 
mulberry.  They  hare  been  mated  together  for  centuries.  Ben^  silk, 
which  fetches  in  the  market  about  two-thirds  the  price  of  good  Chinese  or 
Italian,  has  its  uses  in  the  factories  of  Europe ;  and  its  production  had  better 
be  left  as  heretofore  in  the  hands  of  the  natives  and  the  multivoltine  woms, 
with  their  seven  or  eight  or  more  broods  in  a  year.  The  trend  of  the  Indian 
export  silk  trade  is  more  and  more,  as  Hutton  predicted,  towards  the  using 
of  the  wild  silks  and  waste ;  and  it  may  surprise  some  readers  to  be  told  that 
India  imports  more  raw,  i.e,^  reeled  mulberry  silk  than  she  exports.  Up  to 
1857  nearly  all  her  export  was  reeled  mulberry  silk.  Then  began  a  mioked 
change  through  the  discovery  that  waste  and  wild  silk  could  be  utilised  in 
Europe ;  since  then  the  export  of  the  mulberry  silk  has  dwindled  to  one- 
fourth  the  previous  average,  though  the  average  has  been  fairly  well  kept 
up  in  quantity,  but  not  in  values,  by  the  increasing  export  of  waste  and 
wild.  India  imnorts,  via  Bombay,  raw  silk  produced  by  Bomhyx  tnori ;  thk 
raw  silk  is  chieny  consumed  in  Bengal  and  the  Punjab,  the  very  provinces 
which  send  their  own  production  of  raw  silk  from  Bomhyx  crossi  and  a  doxen 
other  species,  via  Calcutta,  to  the  markets  of  Europe.  When  will  Australia, 
from  its  suitableness  to  rear  Bomhyx  mori,  send  its  fine  raw  silk  or  its 
cocoons — they  can  take  either — to  the  ready  market  in  India  ? 

Enough  has  been  said  to  prove  that  there  will  be  all  the  difference  in  Ihe 
world,  in  relation  to  silk  being  a  permanent  and  great  and  profitable  industij 
in  Australia,  according  as  the  start  is  made  well  or  ill.  For  some  time  ts 
come  our  talk  should  be,  not  about  growing  silk,  but  of  the  necessily,  finrt 
of  all,  of  having  trees  of  the  right  kind  growing  by  the  million.  About  the 
same  year  that  Mr.  Lister  appropriated  part  of  his  fortune  to  the  growing 
of  silk  in  order  to  help  to  meet  tne  world's  great  demand,  another  man  in 
another  country  appropriated  part  of  his  to  the  benefiting  of  his  country  in 
the  same  way.  This  man  achieved  a  signal  success.  His  first  care  was  to 
have  an  abundant  supply  of  the  necessary  leaf-food.  Beginning  by  acting 
as  this  foreigner  did ;— proceeding  then  in  a  way  fdmost  the  reverse  of  the 
way  follow^  by  the  Englishman,  namely,  by  (1)  wise  choice  of  that  land 
only  which  is  suited  for  European  mulberry ;  (2)  wise  choice  of  that  descrip- 
tion of  mulberry  which  is  most  suited  for  the  particular  locality  ;  (8)  placing 
the  trees  under  skilled  attention  and  prunincr,  and  not  once  stripping  tiiem 
of  their  lung  power  during  a  certain  term  of  years  fixed  according  to  the 
locality  ;  (4)  keeping  strictly  to  the  annual  worm,  Bomhyx  mori^  and  having 
of  it  an  acclimatised  breed  distinctly  known  as  the  Australian,  but  (5j 
getting,  when  the  trees  are  of  age  to  be  used,  successive  crops  in  a  sin^ 
year  from  this  annual  worm  by  (a)  the  pruning  of  the  plantation  in  sections 
each  timed  to  follow  on  successively  in  supplying  leaf  in  prime  condition,  or 
(h)  having  in  the  one  plantation  distinct  later  varieties,  as  the  case  may  be 
best ;  (6)  having  the  rearing-shed  complete  in  regard  to  air,  space,  cleanli- 
ness, ventilation,  and  uniformity  of  temperature,  and  fitted  to  rear  euS^ 
not  more  than  2  oz.  of  eggs  at  a  time ;  (7)  desiccating  the  cocoons  liy 
the  latest  approved  scientific  methods ;  and  (8)  by  the  most  skilful  gtomm 
(and  only  such)  being  ever  on  the  look-eut  for  sdections  at  the  breeding 
time,  in  full  faith  in  the  possibility  of  improving  the  breed  to  an  indefinite 
extent,  and  thereby  raising  the  quality  of  the  produce ; — beginning  tM9» 
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proceeding  thus,  there  seems  no  reason  why  Australia  should  not  become, 
in  less  than  a  generation,  pre-eminent  as  one  of  the  largest  and  finest  silk- 
growing  countries  in  the  world. 

I  have  referred  to  the  desiccation  of  the  cocoons.  There  will  be  no  surer 
sign  that  silk-growing  has  come  to  stay  than  that  growers,  instead  of  being 
found  here  and  there,  isolated  and  straggling  on  in  different  districts,  are 
banded  together  in  clusters  within,  say,  a  radius  of  5  or  6  miles  of  each 
other  in  each  of  the  separate  districts.  It  would  be  most  desirable,  and  far 
more  economical  for  aU,  if  to  a  central  point  in  each  district,  all  could  send 
their  cocoons  to  be  properly  desiccated.  It  was  once  my  privilege,  at  the 
invitation  of  Dr.  Creed,  to  see  the  engine-worked  revolving  cylinder  at  the 
Quarantine  Station,  in  which  clothes  were  disinfected  by  superheated  steam 
so  rapidly  that,  as  was  said,  when  the  denuded  man  got  round  to  the  other 
end  of  the  building,  he  found  his  clothes  all  waiting  for  him,  sweet  and 
clean.  It  had  occurred  to  Dr.  Creed  that  a  modified  arrangement  of  this 
revolving  cylinder  might  be  adapted  to  the  desiccation  of  cocoons  on  a  large 
scale.  The  idea  seemed  a  most  admirable  one.  The  building  erected  for 
this  purpose  forms  with  me  part  of  a  scheme.  Personally,  I  may  perhaps 
be  permitted  to  say  here,  I  hold  that  there  is  small  hope  of  New  South 
Wales  becoming  permanently  a  silk-growing  country  worthy  of  the  name, 
unless  the  State  bridges  over  the  initial  difficulty  of  the  first  eight  or  ten 
years.  This  interval  is  the  insurmountable  obstacle.  It  could  be  bridged 
over  by  the  State  undertaking  the  planting  the  trees  in  quantity  in  the 
snitable  districts,  and  having  uiem  duly  cared  for  until  they  were  fit  for  use, 
— meanwhile  they  would  have  an  educating  influence  as  a  great  object- 
lesson, — after  which,  the  use  of  them  could  be  offered  on  lease  to  competi- 
tion, and  all  beyond  this  initiatory  State  action  be  left  to  private  enterprise ; 
in  which  case,  as  I  believe,  the  State  would  eventually  get  back  all  its  outlay 
and  more.  If  this  were  done,  it  would  be  best  for  the  State  to  own  the 
building  central  to  each  district,  and  my  notion  is,  that  this  building  should 
also  have  store  room,  where  each  grower's  lot  of  cocoons,  after  desiccation, 
might  remain  for  a  certain  time,  whence,  by  private  treaty  or  by  auction  in 
open  market  on  appointed  days  during  the  season,  the  buyer  could  remove 
them  direct ;  it  being,  of  course,  at  the  grower's  option  to  take  them  back 
at  once  to  his  own  pkce  after  desiccation.  A  small  graduated  fee  paid  bv 
the  grower  for  desiccation  and  store  room  would  make  the  building  self- 
supporting.  And  further,  assuming  that  the  industry  has  thus  become  so  far 
estaolished  that  there  is  an  ever  enlarging  desire  on  the  part  of  neighbouring 
settlers  to  add  silk-growing  to  their  other  occupations  on  the  soil,  the  centred 
bnilding  could  become  a  recognised  dep6t  where  good  advice,  sound  graine^ 
and  suitable  plants  and  seeds  were  to  oe  obtained. 


Digitized  by 


Google 


813  Foultry. 


Poultry. 


bt  s.  gray, 

Sab-Editor. 


The  Houdan. 

Hatino  now  devoted  considerable  space  to  the  various  English  and  Atnerican 
breeds,  I  propose  to  varj  the  monotony  by  dealing  \\  ith  one  of  the  best 
known  of  the  French.  It  may  be  well  to  mention  that  the  French  farmers 
and  peasants  are  very  large  breeders  of  essentially  useful  birds,  and  that  the 
'^  fancy,"  as  understood  in  English-speaking  countries,  is  conspicuous  by  its 
absence.  The  French  not  only  keep  their  home  markets  fully  supplied,  and 
poultry  is  a  very  important  item  in  French  cookery,  but  they  monopolise  a 
very  large  portion  of  the  English  trade,  particularly  in  eggs.  The  bulk  of 
the  eggs  sold  in  London  come  from  France  and  Belgium. 

The  Houdan  is  known  amongst  English  breeders  as  the  ^  French  Dorking  " 
and  it  is  probably  a  cross  between  the  English  Dorking  and  the  Polish.  In 
any  case  it  is  an  excellent  table  bird,  a  go(Kl  layer,  and,  as  is  the  case  with 
most  crosses,  a  very  hardy  bird.  It  is  somewhat  of  the  Dorking  shape,  pos- 
sessing also  the  fifth  toe,  and  has  the  Poliah  crest  and  muff.  Curiously 
enough  it  did  not  {become  a  show  bird  of  any  consequence  until  taken 
in  hand  by  the  English  breeders.  So  far,  while  emphasising  the  prominent 
points,  I  do  not  think  they  have  to  any  great  extent  detracted  from  its  useful 
qualities.  A  somewhat  pointed  proof  of  this  lack  of  careful  French  breeding 
occurred  to  myself.  Having  decided  to  import  a  trio  of  Houdans,  I  thought 
it  best  to  apply  to  France,  as  being  the  home  of  the  breed,  in  order  to  get  the 
correct  thing.  I  entered  into  correspondence  with  the  Director  of  a  Govern- 
ment Zoological  Gttrden  in  France,  and  in  due  course  my  trio  arrived.  I 
thought,  upon  seeing  them,  that  they  did  not  appear  such  fine  birds  as  I  had 
seen  in  Sydney  shows,  and  with  a  view  to  settling  the  point  I  asked  a  well- 
known  and  very  successful  New  South  Wales  breeder  (Mr.  Hemsworth,  of 
Parramatta)  to  quote  me  a  price  for  one  of  them.  He  promptly  told  me  that 
he  would  not  have  ono  of  them  in  hisyards^  and  having  seen  some  of  his  stock 
I  am  sure  he  was  quite  right.  My  advice,  therefore,  to  such  of  my  readers 
as  should  decide  to  try  some  is  to  buy  in  New  South  Wales. 

The  Houdan  is  essentially  a  farmer's  fowl.  It  is  a  good  layer,  an  excellent 
table  bird,  very  hardy,  a  good  forager,  and  the  chicks  feather  like  magic  and 
require  very  little  attention.  It  is,  however,  a  non-sitter,  and,  therefore,  some 
hens  of  a  sitting  breed  are  necessary  during  the  season.  I  am  of  opinion 
that  this  is  a  breed  which  could  be  multiplied  with  the  aid  of  an  incubator 
and  some  foster  mothers,  and  thus  the  keeping  of  any  other  breed  would  be 
unnecessary.  I  should  be  glad  if  any  breeders  would  let  me  hare  their 
experience  on  this  point.  Like  the  Dorking,  though  not  to  so  great  an 
extent,  it  is  subject  to  "  bumble  foot,"  caused  probably  by  the  presence  of 
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the  fifth  toe.  A  fair  weight  is  8  to  9  lb.  for  the  cock,  and  6  to  7  lb.  for 
the  hen.  Heavier  weights  are  obtained,  but  are  not  advisable.  They  are 
generally  the  result  of  further  crossing  with  Dorkings,  and  tend  to  spoil  the 
real  Houdan  character,  which  is  lighter  and  more  active  than  the  Dorking. 
The  cock  bird  is  peculiarly  prepotent,  and  will  make  his  influence  felt  with 
an  extraordinary  number  of  hens.  For  this  reason  it  is  better,  when  careful 
breeding  is  required,  to  keep  only  the  one  breed,  or,  at  any  rate,  to  keep 
other  breeds  separate.  The  Houdan  does  fairly  well  in  confinement,  and 
will  doubtless  be  most  successful  on  well-drained  soils. 

The  following  description  of  the  breed  is  by  Mr.  E.  B.  "Wood,  of 
TJttoxeter  (Eng.),  and  is  taken  from  Lewis  Wright's  Book  of  Poultry  f— 

"  I  have  now  kept  Houdans  for  nearly  seven  years,  and  can  safely  say 
that  I  have  not  found  them  fall  ofE  in  any  way,  out  quite  the  contrary.  I 
find  them  good  layers  of  fine  eggs,  and  as  table  fowls  not,  in  my  opinion,  to 
be  surpassed.  They  are  very  hardy  as  chickens,  feathering  and  maturing  in 
a  mucn  shorter  time  than  either  Brahmas  or  Cochins.  I  consider  them  a 
very  valuable  breed  for  anyone  to  keep  when  non-sitters  are  required,  as  it 
is  very  rare  for  them  to  show  the  least  tendency  to  incubate.  It  is  also  worth 
remark  that  though  good  foragers  when  at  liberty,  they  are  easily  kept  in 
bounds,  being  very  different  to  Hamburghs  or  Games  in  this  respect ;  and 
they  will  bear  confinement  as  well  as  most  breeds. 

"  My  idea  of  a  good  Houdan  cock  is  as  follows : — He  should  be  as  large 
as  possible,  and  carry  himself  well.  The  comb  should  be  good  and  charac- 
teristic ;  not  of  the  Creve-coBur  type,  but  flat  at  the  sides,  with  something 
like  a  bunch  of  coral  in  the  centre.  It  is,  however,  very  diflScult,  if  not 
impossible,  at  present,  to  breed  to  any  exact  standard  in  this  particular 
point.  The  wattles  should  be  long  ;  the  crest  largo,  composed  oi  feathers 
similar  to  those  of  the  hackle,  and  inclining  rather. backwards  so  as  not  to 
hide  the  comb ;  the  muffling  full,  so  as  to  hide  the  face.  The  colour  should 
be  a  rich  black  and  white,  as  evenly  marked  as  possible,  especially  on  the 
breast;  but  most  birds  have  more  or  less  straw-coloured  feathers  in  crest, 
hackle,  and  saddle,  and  I  do  not  consider  them  any  great  drawback,  although 
I  would  prefer  pure  black  and  white  if  the  bird  were  equal  in  other  points. 
The  tail  should  be  dark  in  colour,  well  sickled,  and  carried  erect.  The  legs 
are  light  in  colour,  or  black  and  white  [we  should  describe  the  colour  our- 
selves as  pearly-white  mottled  with  black]  ;  the  fifth  toe  well  developed. 

'*  The  nen  should  be  large,  with  a  small  coral-like  comb :  crest  and 
muffling  large,  and  as  full  as  possible  ;  colour  pure  black  and  white,  as  evenly 
broken  as  can  be,  the  markings  being  rather  small.  The  legs  are  similar  to 
those  of  the  cock.     Bed  feathers  are  inadmissible  in  both  sexes. 

**  To  breed  Houdans,  if  the  hens  are  light  in  colour,  a  dark  cock  or  cock- 
erell  should  be  selected ;  but  I  prefer  to  mate  dark  hens  with  a  cock  or 
cockerell  rather  lighter,  and  from  birds  so  mated  I  have  bred  beautiful  birds 
of  both  sexes.  I  am  inclined  to  think  the  crest  comes  from  the  hen,  and 
vould,  therefore,  be  more  particular  in  choosing  large-crested  hens  than 
cocks." 

Our  illustration  is  from  a  drawing  by  our  artist  of  two  birds  belonging 
to  Mr.  C.  Hemsworth,  of  May's  Hill,  Parramatta. 

The  other  breeders  of  Houdans  in  New  South  Wales,  so  far  as  I  am 
able  to  ascertain  their  names,  are : — Mr.  P.  S.  Grunsell,  of  North  Goul- 
bum ;  Mr.  Thos.  Hall,  Fairfield ;  Mrs.  W.  H.  Webb,  Bathurst. 
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Directions  foe  the  Month  op  Pecembeb. 

This  is  one  of  the  most  trying  months  of  the  year  for  gardens,  and  i^ore  is 
often  some  difficulty  experienced  in  raising  good  regetables,  especially  when 
dry,  hot  winds  occur.  There  should  be  no  difficulty  for  farmers  and  otiiers 
who  keep  stock  to  provide  a  plentiful  supply  of  material  suitable  for  a  mulch 
in  the  droppings  of  animals,  straw,  and  dead  leaves.  These  should  be 
cathered  together  in  a  heap,  and  allowed  to  rot,  or  partially  rot  This  caa 
be  done  from  time  to  time  when  convenient.  When  hot,  dry  weatiier  is 
likely  to  occur  a  heavy  dressing  should  be  spread  all  over  the  ground 
amongst  the  vegetables.  Stirring  up  the  soil  frequently,  has  to  a  great 
extent  the  same  effect  as  a  mulch^that  is,  to  prevent  soil-moisture  rroza 
evaporating. 

In  the  moist,  semi-tropical  parts  of  the  Colony,  the  greatest  difficulty  to 
contend  against  is  the  luxuriant  growth  of  weeds,  which,  unless  removed 
from  amongst  the  vegetables,  soon  outgrow  and  smother  them. 

The  only  way  to  check  the  weeds  is  te  remove  them  whilst  they  are  young, 
and  constant  work  is  necessary  to  do  this,  as  anyone  who  has  done  any 
gardening  in  such  a  district  knows  weU.  However,  if  a  short  time  daily  be 
given  to  this  work,  it  is  wonderful  what  can  be  effected ;  but  it  must  be 
borne  in  mind  that  one  week's  inattention  may  mean  a  good  deal  of  loss. 
In  the  dry  districts  where  but  little  rain  falls,  every  drop  of  waste  dirty 
water  should  be  saved,  and  by  using  this  judiciously,  with  the  assistance  ol 
a  thick  mulch,  it  may  be  quite  possible  to  have  the  luxury  of  good  vegetables, 
a  few,  at  any  rate,  to  keep  the  family  in  health. 

It  will  be  necessary  to  sow  a  few  seeds  from  time  to  time.  These  must  be 
watered  after  sowing,  for  moisture  is  necessary  to  make  them  come  up,  and  it 
would  be  well  to  shade  slightly  and  protect  the  seedlings,  or  the  sun  may  bum 
them  up.  This  advice  seems  simple  enough,  but  it  is  surprising  how  much 
little  things,  often  most  necessary,  are,  either  unthought  of,  orelMne^ected. 
It  is  attention  to  detail  that  ensures  success  in  gardening  as  well  as  in 
everything  else,  so  that  if  a  farmer  or  settler  who  leanw  in  his  vegetable 
garden  the  advantages  which  arise  from  care  and  attention  to  his  vegetables, 
will  probably  begin  to  think  that  similar  attention  to  details  on  the  farm 
may  make  him  more  prosperous  than  he  was  before.  A  man  may  learn,  for 
one  thing,  from  growing  his  own  vegetables,  that  a  huge  amount  of 
produce  can  be  raised  from  a  small  area  of  land ;  that  is,  of  course,  if  it  be 
managed  properly,  and  no  weeds  and  no  rubbish  be  allowed  to  encumber 
the  ground,  and  as  soon  as  one  crop  is  gathered  another  must  take  its  place. 
It  should  strike  any  intelligent  person  that  it  is  infinitely  better  to  raise  a 
large  crop  on  a  small  area,  than  a  small  crop  on  a  large  one. 
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The  great  secret  to  learn  is,  one's  strength,  and  the  extent  of  land  one 
can  farm  and  manage  properly.  But  it  is  obyions  to  anyone  who  trayels 
through  the  farming  districts  of  this  Colony  that  the  secret  is  rarely  learned. 
It  is  just  the  same  with  the  orchards,  they  are  only  too  frequently  too  large 
to  be  properly  managed  by  those  who  plant  them. 

Beans,  French  or  Kidney, — ^As  soon  as  old  plants  hare  ceased  to  produce 
beans  they  should  be  cleared  away  and  the  ground  can  then  be  used  for 
some  other  kind  of  vegetable  after  it  has  been  well  dug  up  and  manured. 
The  beans  should  be  picked  before  they  are  nearly  full  grown,  and  then 
plants  will  continue  to  Dear  several  crops.  If  any  beans  are  allowed  to  ripen, 
the  plants  will  cease  to  bear  and  will  gradually  die  away.  Seed  should  be 
sown  to  keep  up  a  supply  of  this  vegetable.  If  the  soil  is  dry  the  bean  seeds 
should  be  soaked  with  water  after  they  have  been  sown  in  the  rows  and  before 
the  soil  is  covered  over  them.  It  would  be  advisable  to  spread  a  mulch  or 
covering  of  horse  or  cow  dung  over  the  rows  when  the  seeds  have  been  sown 
and  covered  with  soil.  Wben  the  seedlings  appear  well  above  the  ground 
sow  a  few  more  rows  and  so  on.  The  French  bean  is  one  of  the  best  and 
most  reliable  of  vegetables  for  the  summer,  and  should,  therefore,  be  sown 
largely  as  suggested,  so  that  a  constant  supply  may  be  kept  going.  The  tall- 
growing  varieties  may  be  sown,  if  preferred,  but  then  more  labour  will  be 
required  in  cousequeDce  of  sticks  or  supports  being  necessanr  for  the  plants 
to  climb  over.  But  at  the  same  time  it  is  possible  to  keep  the  plants  some- 
what dwarf  by  cutting  them  back. 

SrocolL — This  plant  is  almost  the  same  as  the  cauliflower,  and  is  well 
worth  growing.  A  small  quantity  of  seed  may  be  sown,  either  in  boxes  or 
a  seed-bed,  which  should  be  shaded  and  watered.  When  the  plants  are 
strong  and  hardy  they  should  be  planted  out,  about  3  or  4  inches  apart,  in  a 
small,  well-prepared  bed,  in  order  that  they  may  develop  well  for  further 
planting  out  in  their  permanent  places. 

Borecole  or  Kale, — Sow  a  little  seed,  and  shade  and  water  as  suggested 
for  brocoli. 

Oahhage, — Sow  a  small  quantity  of  seed  and  treat  as  above.  Strong 
young  seedlings  may  be  planted  out  to  some  well-prepared  ground.  The 
richer  the  soil  the  wider  apart  they  may  be  planted — say  from  2  feet  6  inches 
to  3  feet.  It  may  bo  advisable  to  give  cabbages  frequent  applications  of 
liquid  manure  during  this  time  of  year,  for  they  should  be  kept  growing 
vigorously,  and  they  are  better  able  then,  amongst  other  advantages,  to 
withstand  the  attacks  of  aphis  and  caterpillars,  which  often  destroy  whole 
crops  during  the  summer. 

Cauliflower.—  Sow  a  small  quantity  of  seed  and  treat  them  as  recommended 
for  brocoli. 

Cucumber, — Seed  may  be  sown  if  more  plants  are  required.  The  fruit 
should  now  be  available  in  quantity.  Plants  coming  on  slowly  will  be 
improved  considerably  if  supplied  with  occasional  applications  of  liauid 
manure,  made  from  horse,  cow,  or  fowl  dung,  or  all  three  mixed  togetner. 
It  should  not  be  allowed  to  flow  over  the  leaves  when  applied. 

Celery, — A  little  seed  may  be  sown  during  the  month  so  as  to  have  a 
supply  available  if  required.  There  is  no  need  to  waste  seed,  for  not  many 
plants  will  be  required.  Celery  is  not  only  a  wholesome  useful  vegetable 
tor  salads,  but  is  excellent  when  boiled.  A  few  plants  should  be  put  out 
occasionally  from  the  seed-bed  to  ground  that  has  been  heavily  manured.  A 
few  well- grown  plants  may  be  earthed  up  to  blanch  their  stems  as  required. 
The  application  of  liquid  manure,  occasionally,  will  be  of  advantage. 
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Crenn  and  Mustard. — Sow  a  little  seed  occasionallj  to  keep  up  a  supply. 
Make  the  ground  rich  with  well-rotted  manure. 

Egg  Plant, — A  little  seed  may  be  sown,  if  plants  are  required. 

MaizCy  Sugar  or  Sweet, — This  is  but  seldom  used  in  the  Colony  as  a 
vegetable,  but  it  is  well  deserving  of  a  trial.  The  ordinary  kinds  of  maize 
are  not  nearly  so  good  for  table  use  as  the  Sweet  varieties.  The  growing  of 
maize  is  so  well-known  in  the  localities  for  which  it  is  suitable  that  there  is 
no  need  to  enter  into  detail  here. 

Onion. — Sow  a  small  Quantity  of  seed  in  drills.  Attend  carefully  to 
growing  plants,  and  keep  them  quite  free  from  weeds. 

Parsley. — ^If  there  are  no  plants  in  the  garden  sow  a  little  seed,  for  no 
garden  should  be  without  a  few  plants. 

Peas. — ^In  the  cool  parts  of  the  Colony  sow  a  few  peas,  and  keep  the 
ground  between  the  rows  well  cultivated  m  order  to  retain  moisture  and 
destroy  weeds. 

Pumpkin.^Seed  may  be  sown  if  more  plants  are  needed,  or  if  the  supply 
from  plants  already  raised  does  not  seem  likely  to  be  sufficient  for  require- 
ments. 

Badish. — A  little  seed  may  be  sown  occasionally  to  keep  up  a  supply. 

Spinach. — Sow  a  little  seed  of  this  useful  ?egetaWe,  which  is  not  grown  so 
frequently  as  it  should  be. 

Tomato. — There  should  be  an  abundance  of  the  fruit  of  this  vegetable  in 
all  kitchen  gardens  at  this  season  of  the  year.  A  great  deal  is  generally 
wasted  and  allowed  to  rot,  when  it  could  be  preserved  and  made  into  sauces 
and  so  on.    Seed  may  be  sown  if  any  more  plants  are  required. 

Turnips. — Sow  a  small  quantity  of  seed  in  drills,  and  thin  out  the  plants 
well  when  they  come  up. 


Digitized  by 


Google 


Notes  on  Preservatives  for  Food.  823 


Notes  on  Preservatives  for  Food. 


By  P.  B.  GUTHRIE, 
Departmental  Chemist. 


QuESTiozrs  are  continually  directed  to  the  Department  as  to  tlie  advisability 
or  otherwise  of  using  certain  chemical  substances  for  preserving  perishable 
food-stuffs,  such  as  milk,  butter,  meat,  tinned  fruits,  &c.  The  following 
notes  on  some  of  the  most  common  of  these  preservative  agents  may,  there- 
fore, be  of  interest : — 

Many  of  the  substances  used  with  this  object  under  their  own  or  a 
'  fictitious  name  are  undoubtedly  injurious  to  health  when  used  in  any  con- 
siderable quantity. 

Such  are  boric  acid  and  borates  (borax),  salicylic  acid  and  its  compounds, 
sodium  fluoride,  sulphurous  acid  and  sulphites,  and  alkaline  carbonates. 

Most  of  these  substances  are  capable  of  acting  as  preservatives  or  anti- 
Beptics  in  doses  suflBeiently  small  to  be  practically  harmless.  At  the  same 
time,  there  is  always  the  risk  that  prolonged  use  of  small  quantities  may  be 
just  as  injurious  to  the  system  as  an  overdose.  Again,  although  the  drug  in 
question  may  have  no  efEect  upon  a  mature  person  in  good  health,  it  may 
nave  serious  consequences  when  mixed  with  the  food  given  to  invalids  or 
to  children.  And  on  this  account  the  addition  of  such  substances,  to  milk 
in  particular,  cannot  be  viewed  too  unfavourably. 

Their  use  is  also  objectionable  for  another  reason,  namely,  the  temptation 
they  offer  to  the  manufacturer,  or  to  the  purveyor,  of  masking  imperfections 
in  the  food  to  which  they  are  added,  and  of  making  him  careless  as  to  its 
preparation  and  the  cleanliness  of  the  vessels  employed. 

There  is,  further,  always  the  danger  that  an  unintentionally  large  dose 
may  have  been  added. 

There  is  always  more  likelihood  of  too  large  a  quantity  being  added  than 
too  small  a  one,  and  this  is  especially  liable  to  occur  in  the  case  of  milk 
"preserved"  with  boric  acid,  the  antiseptic  action  of  which  substance  in 
milk  is  very  slight. 

Against  this  danger  the  consumer  has  no  means  of  guarding,  and  he  is 
onlv  aware  of  it  when  it  is  too  late. 

There  are,  of  course,  other  perfectly  harmless  preserving  substances,  such 
as  salt  or  sugar,  though  the  use  of  salt  in  tinned  substances  is  objectionable. 

Milk,  is  the  article  most  frequently  bolstered  up  with  chemical  preserva- 
tives, and  the  one  in  which  their  presence  is  most  particularly  objectionable. 
Milk  can  be  partially  sterilized  by  boiling,  or  simply  heating  for  20  minutes 
at  a  temperature  between  122°  and  149°  Fahrenheit,  immediately  closing  the 
vessel  in  such  a  manner  that  air  cannot  enter.  This  treatment  practically 
arrests  all  fermentation,  and  keeps  the  milk  perfectly  sweet  until  the  vessel 
is  opened. 
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It  is,  of  course,  perfectly  unobjectionable,  and  being  cheap  and  simple  it 
seems  a  pity  that  it  should  not  be  adopted  whenever  practicable  in  pre- 
ference to  the  addition  of  chemicals  which  are,  to  say  the  least,  of  doubtful 
benefit. 

Boric  acid  and  horax  (which  is  a  sodium  salt  of  boric  acid)  are  amongst 
the  preserving  agents  most  frequently  employed.  They  are  extensively 
used  in  the  preparation  of  different  "  patents."  For  instance,  a  substance 
sold  under  the  name  of  **  Barmenite,"  which  was  examined  some  time  ago  at 
the  Department,  proved  to  be  a  mixture  of  borax,  boric  acid,  and  common 
salt. 

Similarly,  a  preparation  known  as  "  Preservitas  "  proved  on  analysis  to  be 
composed  of  borax,  salt,  saltpetre,  and  sugar.   • 

Against  the  use  of  such  mixtures  the  same  objections  hold  as  against  the 
separate  ingredients,  with  the  additional  objection  that  the  nature  and 
quantity  of  the  compouents  are  kept  secret  as  far  as  possible. 

The  action  of  boric  acid  aud  of  borax  upon  the  system  appear  to  be  very 
similar.  In  concentrated  solution  (4  per  cent.)  boric  acid  causes  violent 
pain  and  diarrhoea.  Smaller  quantities  hinder  the  absorption  of  food,  a 
dose  of  anything  over  \  gram  (7i  grains)  per  diem  hinders  food-absorptioiL 
Now,  in  order  to  exert  any  antiseptic  action  in  milk,  boric  acid  must  he 
present  in  the  proportion  of  2  grams  per  litre  (about  15  grains  to  the  pint). 
So  that  if  the  milk  contains  a  sufficiency  of  boric  acid  to  arrest  the  develop- 
ment of  micro-organisms,  each  pint  of  it  will  contain  almost  double  toe 
quantity  which  suffices  to  impair  the  digestion. 

Sodium  carbonate  and  9oda  are  often  added  to  milk  for  the  sake  of  masking 
the  acidity  or  sourness  of  stale  milk.  Their  use  is  altogether  inexcusable, 
as  they  are  not  preservatives  and  are  exceedingly  injurious. 

Salicylic  acid  possesses  powerful  antiseptic  properties.  It  is  used  more 
commonly  in  alcoholic  liquors,  such  as  wine  and  beer,  since  it  is  very 
sparingly  soluble  in  water,  one  part  of  salicylic  acid  requiring  400  parts  of  water 
for  its  solution.  Its  action  on  the  system  is  to  cause  fullness  in  the  head 
when  taken  in  moderate  doses.  Lsurger  doses  produce  headaches,  affect  the 
sight  and  hearing,  and  induce  excessive  sweating.  Its  action  on  the  kidneys 
is  especially  marked,  and  its  use  particularly  harmful  to  sufferers  from 
kidney  complaints.  In  very  dilute  solution  it  appears  to  be  harmless,  and 
owing  to  its  strong  antiseptic  properties  there  is  no  reason  to  employ  it  in 
anything  like  dangerous  quantities.  One-twentieth  of  a  gram  is  said  to  be 
sufficient  to  preserve  1  litre  of  beer  (that  is  about  4  grains  per  gallon), 
whereas  about  30  grains  per  gallon  have  been  proved  to  be  without  effect 
upon  the  health.  On  this  account  it  is  the  least  objectionable  of  the  pre- 
servatives under  discussion.  Nevertheless,  its  use  in  both  France  and  Ger- 
many is  forbidden,  as  is  also  the  use  of  borax  and  boric  acid.  In  France  the 
prohibition  is  absolute,  the  reason  given  being  that,  although  its  use  in  small 
quantities  would  probably  not  injure  healthy  people,  it  may  nevertheksi 
produce  decided  disorders  of  health  in  the  old,  or  in  those  who  have  a  ten- 
dency to  diseased  kidneys  or  dyspepsia. 

Sulphurous  acid,  sodium  sulphite,  sulphite  of  lime,  or  sulphur  fumes,  are 
employed  more  especially  in  the  preparation  of  the  casks  for  holding  vine. 
When  properly  managed  there  is  no  danger  of  more  than  traces  of  the  add 
getting  into  the  wine,  and  in  such  small  quantities  it  is  harmless.  One-half 
grain  sulphurous  acid,  by  weight,  is  sufficient  to  prevent  the  ordinary  diseases 
of  wine  in  every  gallon,  and  as  much  as  4  grains  per  gallon  may  be  taken 
without  danger. 
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At  the  same  time  it  mast  not  be  forgotten  that  it  is  a  poison,  and  although 
there  is  no  likelihood  of  the  practice  of  sulphuring  wines  being  discontinued, 
it  is  as  well  to  remember  that  it  is  not  unattended  with  risk. 

Diarrhoea  and  vomiting  are  the  preliminary  effects  of  its  use  in  excessive 
quantities.  The  use  of  sulphurous  acid  and  its  compounds  are  also  prohibited 
in  France  and  Germany. 

The  question  of  "  plastering*'  wines  also  comes  under  the  same  heading. 
In  France  the  maximum  quantity  of  sulphate  of  potash  permissible  in  wine 
offered  for  sale  is  120  grains  per  gallon,  whether  such  addition  has  been 
made  by  plastering  the  must  or  by  adding  plaster  or  sulphuric  acid  to 
the  wine. 

Enough  has  been  said  to  show  that  the  addition  of  any  of  the  substances 
enumerated  above  to  any  article  of  food  is  to  be  viewed  with  distrust,  such 
additions  not  being  harmless  in  themselves,  and  serving  often  to  hide  imper- 
fections in  the  food;  further,  that  substances,  the  nature  of  which  is 
unknown  (aU  secret  preparations),  should  not  be  tolerated  on  any  account. 
One  such  "secret"  preservative  preparation  which  has  come  under  my 
notice,  and  is  in  use  here,  professes  to  be  a  compound  which  has  "  defied 
analysis."  This,  if  it  were  true,  instead  of  counting  in  its  favour  (as  the 
proprietors  evidently  intend  it  should),  ought  to  be  sufficient  to  render  its  use 
illegal,  for  if  it  cannot  be  analysed,  there  is  no  means  of  pronouncing 
beforehand  either  upon  its  efficiency  or  its  harmlessness.  It  should  be 
impossible  to  expose  for  sale,  or  to  use,  any  addition  to  food  without  a 
proper  guarantee  of  the  exact  nature  and  proportion  of  its  ingredients,  and 
it  is  preferable  to  avoid  any  such  addition  whatever. 
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A  TiMBEB-TBEE  NeW  POB  NeW  SOUTH  WaLES. 
Under  the  name  of  Scaly  or  Yellow  Beech,  Mr.  Forester  G.  E.  Brown, 
of  Port  Macquarie,  has  sent  floweriDg  specimens  of  Litsaa  (Tetrantherd) 
reticulata,  Benth. — which  is  an  addition  to  the  recorded  plants  of  the  Colony. 
Mr.  Brown  states  that,  like  Sassafras,  the  timber  is  used  for  lining-boards. 

Logs  of  this  timber  were  shown  by  the  late  Sir  William  Macarthar  at  the 
Paris  Exhibition  of  1855.  One  log  was  numbered  21,  and  the  following 
description  given: — ^^  Cryptocarya  ohovata^'  (the  shapes  of  the  leaves  of 
Litsaa  reticulata  and  of  Cryptocarya  ohovata  are  not  unlike — J.H.M.), 
"  beautiful  small  tree,  wood  tolerably  close-grained,  but  soft.  Diameter, 
18-30  inches  ;  height,  60-90  feet." 

The  second  log  bore  the  number  192,  and  the  following  description : — 
"  Crytocarya  tp.,  aboriginal  name  Myndee,  local  name  White  Sycamore.  A 
handsome  tree  (doubtful  if  not  the  same  as  No.  24),  wood  fine-grained  and 
soft.     Diameter,  12-54  inches ;  height,  60-120  feet." 

Bentham,  in  the  Flora  Auatraliensis  (v.  306),  refers  both  these  logs  to 
Tetranthera  (Litscea)  reticulata,  and  he  had  Sir  William  Macarthur*8 
herbarium  specimens  before  him. 

But  in  the  Flora  Augtraliensis  the  tree  is  referred  to  Queensland,  Bentham 
remarking  that  the  timbers  above  referred  to  probably  came  from  Brisbane 
Kiver  (Queensland),  whereas  they  came  from  Brisbane  Water  (New  South 
Wales),  500  miles  to  the  south.  Owing  to  this  typographical  or  geographical 
error,  the  species  has  continued  to  be  recorded  only  as  a  Queensland  tree 
to  this  very  day.     Litsaa  belongs  to  the  Laurel  family  (Laurinea). 

Aboriginal  Names  of  Plants,  Lachlan  District. 

FoLLOWiyo  are  the  aboriginal  names  of  some  plants  in  the  Lachlan  district, 
as  supplied  by  Mr.  Porester  Kidston : — 

*•  Baringa,"  or  "  Golden  Wattle" — Acacia  decora,  Eeichb. 

"  Weeder" — Acacia  cyperophylla,  F.  v.  M. 

"  Toolia" — Acacia  juncifolia,  Benth. 

"  Narka** — Acacia  colletioides,  A.  Cunn. 

"  Bowra"  or  "  Uop-huBW^—Dodontea  lohulata,  F.  v.  M. 

"  Maranoonba,"  or  "Chamomile  bush" — Olearia pimelioides,  Benth. 
Mr.  Kidston  also  gives  a  few  other  names  which  have  been  frequently 
published. 

The  Star  Thistle  (Centaurea  calcitrapa). 

In  our  issue  of  July  last  it  was  mentioned  incidentally  that  this  thistle  wa^i 
new  to  the  Bathurst  district.  The  statement  wa.s  made  on  the  authority  of 
a  resident  who  has  since  found  that  he  meant  quite  another  variety.  Mr. 
Allison,  of  Eglinton,  near  Bathurst,  has  written  to  say  that  he  has  known 
the  star  thiatle  in  the  Bathurst  district  for  the  last  eighteen  years,  and,  from 
information  from  other  sources  we  are  enabled  to  confirm  this,  and,  therefore, 
desire  to  correct  our  previous  announcement. 
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Pants  in  Swine. 

Me.  Stephen  Pegtjm,  of  Summer  Hill  Parm,  Upper  Burrangong,  writes  as 
follows : — "  I  read  with  much  interest  the  several  very  able  and  interesting 
articles  on  tuberculosis,  Ac.,  in  cattle  and  *  pants,*  or  contagious  pneumonia, 
in  swine,  in  the  June'  number  of  the  Gazette.  Mr.  Stanley  and  the  other 
gentlemen  associated  with  him  in  conducting  the  investigations  on  these 
diseases  are  to  congratulated,  as  the  result  of  their  valuable  labours  is  alike 
creditable  to  the  Board  of  Health  and  the  Colony  generally,  for  there  is 
evidence  in  what  is  already  achieved,  that  much  benefit  may  follow  from  the 
important  discoveries  resulting  from  these  investigations. 

"  With  reference  to  *  pants,'  or  contagious  pneumonia,  in  swine,  as  there 
appears  from  the  report  '  to  be,  at  present,  no  known  remedy'  for  *  pants,' 
I  beg  to  say  that  I  have  several  times,  even  in  apparently  very  bad  cases, 
found  sulphur  a  specific  for  *  pants,*  but  the  treatment  must  be  prompt, 
thorough,  and  continuous. 

"  In  making  this  statement,  I  may  add  that  I  do  not  pretend  to  any 
intuition  regarding  the  nature  of  disease  or  inclination  to  investigate  it ;  on 
the  contrary,  I  am  rather  deficient  in  the  one  and  averse  to  the  other. 
Nevertheless,  I  hope  the  treatment  may  be  tested,  and  the  result  published, 
for  'tis  possible,  if  sulphur  be  an  antidote  for  the  bacillus  of  pneumonia  in 
swine  (since  we  now  know  that  a  special  bacillus  is  the  cause  of  that  disease), 
it  may  also  be  a  remedy  for  such  diseases  of  the  lungs  in  all  animals,  even 
in  man  himself,  for  we  know  that  a  bacillus  is  present  also  in  that  form  of 
lung  disease  in  man  known  as  consumption. 

"I  shall  not  refer  to  the  symptoms  of  the  disease,  they  are  easily  discerned 
and  well  known.  Immediately  the  disease  appears  take  the  pig  and  confine 
faim  away  from  the  piggeries  and  the  other  anunals  in  an  enclosure  having  a 
warm  shed,  with  plenty  nice,  warm  bedding.  Give  him  no  water  or  food 
(indeed,  he  will  not  look  at  solid  food  of  any  kind),  but  give  him  milk  or 
gruel  with  plenty  of  sulphur  in  it.  Let  him  have  nothing  whatever  for 
three  days  but  this  sulphur  mixture,  as  much  as  he  ^%nll.  At  the  end  of 
three  days  the  '  pants*  will  have  disappeared,  and  he  vnll  eat  solid  food,  but 
give  him  none.  He  is  not  yet  cured.  Continue  the  same  sulphur  treatment 
for  three  days  more  with  a  lessened  quantity  of  sulphur.  On  the  sixth  day 
you  may  give  him  solid  food,  but  continue  to  give  him  milk  with  sulphur  in 
it  for  his  morning's  meal  till  the  tenth  day.  He  is  now  quite  well,  and  may 
be  discharged  from  the  hospital,  which  should  be  lime-washed  and  disinfected 
when  not  in  use.  Under  this  treatment  two  things  are  noticeable,  viz.,  the 
quantity  of  sulphur  consumed,  and  the  fact  that  the  pig  when  discharged 
&om  the  hospital  shows  no  signs  of  recent  illness.  He  will  bathe  (a  sure 
sign  he  is  not  ill)  and  eat  as  well  as  ever.  What  I  have  said  presupposes 
that  the  animal  is  of  fair  average  constitution  and  not  inbred.  I  shall  not 
here  refer  to  the  circumstances  and  conditions  which  favour  the  develop- 
ment of  '  pants.'  Inbreeding  and  dirty  surroundings  are  responsible  for 
most  of  the  diseases  peculiar  to  pigs  ;  where  both  of  these  exist,  notwith- 
standing what  1  have  written,  the  best  cure  for  *  pants,'  or  any  other  con- 
tagious disease  in  swine,  is  the  burning  of  the  piggeries,  the  erection  of  new 
quarters  at  some  distance  away,  and  the  starting  a  fresh  herd  from  sound 
well-bred  stock." 

In  respect  to  the  above  communication  Mr.  E.  Stanley,  the  Government 
Veterinarian,  says : — '*  Mr.  Pegum's  remarks  on  *  pants'  show  an  intelligent 
interest  in  the  matter  so  far  as  ^preventing  the  disease.     Sulphur  is  a  common 
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remedy  for  many  swine  complaints,  but  its  action  is  not  specific  in  contagioug 
pneumonia.  Only  a  percentage  die  of  this  disease  ;  care  and  good  nursing 
would  be  equally  beneficial  without  sulphur." 

Gkound  Nut  Cake. 

Decortica.tei>  ground  nut  cake  (called  also  earth-nut  cake)  is  a  most 
valuable  food,  but  not  largely  obtainable  in  this  country.  It  is  eaten  with 
relish  by  cattle  and  sheep,  having  a  pleasant,  slightly  acid  taste.  In  experi- 
ments made  at  Woburn,  at  the  Eoyal  Agricultural  Society's  Experimental 
Farm,  animals  fed  with  a  mixture  of  this  cake,  oats  and  barley,  gained  per 
head  daily,  in  the  first  fifty-two  days,  2  42  lb.,  as  against  those  fed  with  a 
similar  amount  of  linseed  cake  which,  in  the  same  space  of  time,  gained  176 
lb.  per  head  daily.  The  gain,  however,  did  not  continue  in  the  same  pro- 
portions in  two  subsequent  stages,  the  albuminous  compounds  largely 
increasing  in  the  linseed  cake  ration  as  the  feed  was  increased,  so  the 
experiment  cannot  be  considered  as  satisfactory.  Had  a  trial  been  made 
with  equal  quantities  of  brewers'  grains  and  ground  nut  cake,  as  against 
linseed  cake,  we  should  expect  a  different  result,  both  as  regards  weight  of 
carcase  and  cost  of  feeding. 

We  give  the  following  analyses  of  decorticated  cake  : — 

Tuson.  Voelcker 

Water 9*68  ...  1077 

Nitrogenous  matter 42*81  ...  47*44 

OU        7-40  ...  8-47 

Carbo  Hydrates          27*65  ...  22  27 

Cellulose          7*87  ...  463 

Salts      4-71  ...  6-62 

Siderius  gives  the  digestibility  of  decorticated  ground  nut  cake  at  90  per 
cent,  to  100  per  cent. 

As  this  article  is  not  so  widely  known  in  this  country  as  it  ought  to  be, 
the  following  extracts  from  a  paper  by  Professor  Eobertson  may  be  of 
interest.  The  paper  was  published  in  the  Journal  of  the  Eoyal  Agricultural 
Society,  September,  1893,  and  is  entitled,  "  The  Value  of  Earthnut  Cake  as 
a  Feeding  Material."  AJEter  stating  that  he  found  horses  throve  best  on  a 
mixture  of  equal  weights  of  this  cake  and  com,  the  cake  being  broken  into 
small  pieces  and  steeped  for  twenty-four  hours  in  cold  water,  just  sufficient 
bein^  used  to  make  a  stiffish  paste,  he  goes  on  to  say : — 

"  For  fattening  cattle  I  do  not  know  of  any  better  food,  in  regard  alike  to 
its  feeding  value  and  to  the  superior  quality  of  the  beef  produced.  As  a 
food  for  dairy  cows  it  is  admirable,  both  in  increasing  the  yield  of  milk  and 
in  improving  the  quality.  The  butter  of  cows  so  fed  is  firmer  than  that  of 
cows  fed  on  any  of  the  ordinary  oil  cakes.  A  daily  allowance  of  4  lb.  to  61b. 
of  the  cake,  given  in  the  form  of  paste,  and  mixed  with  2  lb.  or  3  lb.  of  wheat 
bran,  constitutes  a  petfect  food  for  milch  cows.  I  have  had  cows  so  fed  for 
several  years,  yielding  well  and  breeding  regularly.  One  cow,  which,  to  my 
knowledge,  was  fed  thus  for  nearly  ten  years,  enjoyed  perfect  health,  produced 
a  calf  every  year,  and  milked  exceedingly  well.  For  shee^,  there  is  no  better 
food  than  earthnut  cake  ;  but  for  these  animals  I  found  it  best  to  give  the 
cake  dry,  and  broken  into  small  pieces.  Many  experiments  have  proved  the 
value  of  the  cake  as  a  food  for  pigs.  For  these  animals  it  was  generally 
made  into  a  thin  gruel  and  given  mixed  with  bran.  The  same  preparation,  bat 
in  not  quite  so  thin  a  condition,  constitutes  a  superior  food  for  fattening 
poultry,  though  it  is  not  so  useful  for  laving-fowls.  The  flesh  of  poultry 
fattened  on  the  cake  is  white,  fine,  and  oi  a  superior  flavour.  It  is  remark- 
able that  earthnut  cake  has  not  made  more  progress  in  coming  into  rpgultf 
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demand  in  England.  It  has  long  been  known  and  esteemed  in  the  United 
States.  Though  the  cake  is  imported  into  England  somewhat  extensively 
from  India,  it  is  not  ordinarily  procurable  in  our  markets,  being,  it  is  believed, 
bought  up  by  the  manufacturers  of  cattle  foods,  the  makers  of  soaps,  <&c., 
on  account  of  the  large  proportion  of  useful  oil  it  contains." — {Mark  Lane 
Hxpresi.) 

Experiments  with  Concentrated  To:6acco  Juice. 

Upon  the  invitation  of  the  IVIinister  of  Agriculture,  the  director  of  the 
National  School  of  Agriculture  of  G-rignon,  and  Mons.  Magnien,  gardener 
in  chief  of  the  school,  have  made  some  experiments  with  two  forms  of 
concentrated  tobacco  juice  for  the  destruction  of  insects.  The  one  is  a 
paste,  coming  from  the  Chateauroux  manufactory,  and  the  other  a  liquid 
from  Jhe  National  manufactor^r.  The  action  of  the  two  has  been  equally 
ef5.cacious  against  the  various  insects  living  upon  cultivated  plants;  the 
effect  of  the  application  is  not  perceived  immediately,  but  is  complete  after 
about  about  twenty-four  hours.  The  liquor  prepared  from  the  paste 
possesses  a  poisonous  action  a  little  stronger  than  the  liquid  ;  in  all  cases  the 
leaves  of  the  dressed  plants  did  not  suffer.  These  substances  are  considered 
to  present  the  very  great  advantage  of  being  able  to  be  preserved  and 
exported  under  good  conditions,  and  completely  assure  the  destruction  of 
insects.  There  only  remains  a  definite  choice  to  be  made  and  to  compare  the 
conditions  of  length  of  preservation  and  the  net  price. — {Mark  Lane  Express.) 

Too  Much  Wobk. 

On  the  way  to  the  dep6t  with  butter  one  winter,  I  overtook  a  neighbour 
with  a  ton  of  hay.  I  asked  him  what  he  got  for  the  hay  ;  he  said  it  was  a 
fine  article  and  he  got  $12,  $2  above  the  market  price.  I  called  his  attention 
to  the  fact  that  my  load,  which  I  was  moving  along  easily  with  one  horse, 
would  bring  over  $100,  while  his,  heavily  loadmg  two  horses,  would  bring 
only  only  $12.  He  acknowledged  the  advantage  I  had  over  him,  but  said 
there  was  too  much  work  to  this  dairy  business  for  him.  Now  this  is  the 
trouble,  too  many  are  trying  to  escape  work,  and  especially  brain  work. 
Dairying,  to  be  carried  on  successfully,  re<juires  bram  work  as  well  as 
muscular  work ;  it  requires  attention  toMetails.  Nothing  can  be  done  in  a 
careless  or  slipshod  manner.  Regularity  and  neatness  must  be  stamped 
upon  everything.  The  cows  must  be  fed  and  watered  at  regular  intervals 
and  at  specified  times,  so  there  will  be  no  uneasiness  noticed.  Milking 
must  be  attended  to  at  a  specified  time  and  performed  with  cleanliness  and 
dispatch ;  the  milk  must  be  skimmed  and  the  cream  churned  at  just  the 
right  time  in  order  to  produce  a  fine  article  of  butter,  and  no  other  kmd  pays 
for  producing.  This  course  can  be  pursued  just  as  easily  as  the  opposite  i£ 
we  only  make  up  our  minds  to  it,  and  lay  our  plans  accordingly. — (O. 
Meader  in  New  England  Farmer,) 

Gumming  in  Sugar-cane. 

In  Vol.  IV  of  the  Agricultural  Oazettey  at  page  777,  there  appears  an  article 
by  Dr.  Cobb,  in  which  he  describes  a  disease  which  he  discovered  affecting 
sugar-cane  on  the  Clarence  River,  and  called  it  "gumming."  According  to 
reports  received  during  the  present  season  from  Dr.  Fuselbach,  of  Murwil- 
lumbah,  the  disease  is  also  attacking  the  Singapore  variety  on  the  Tweed 
River  in  alarming  dimensions.  This  disease  is  also  causing  anxiety  in  the 
Bundaberg  district,  Queensland,  and  specimens  of  diseased  cane  have  recently 
been  sent  to  Dr.  Cobb  from  Mauritius. 
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AGRICULTURAL  SOCIETIES  SHOWS,  1894. 


Society. 

Dapto  A.  and  H.  Society 

Albion  Park  A.  and  H.  Association        

Kiama  A.  and  H.  Association       

Holt-Sutherland  H.  and  I.  Society         

WoUongong  A.  and  H.  Association         

Berry  A.  and  H.  Society 

Gosford  A.  H.  and  I.  Association 

Lnddenham  A.  and  H.  Association 

Manning  River  (Taree)  A.  and  H.  Association  ... 

Lithgow  A.  and  H.  Society  

Shoalhaven  (Nowra)  A.  and  H.  Association 

UUadalla  (Milton)  A.  Association.^        

Marulan  P.  and  H.  Society  

Kangaroo  Valley  A.  and  H.  Society       

Candelo  A.  and  H.  Association     

Tumnt  A.  and  P.  Association       

Tenterfield  P.,  A.,  M.,  and  H.  Society 

Port  Macqnarie  A.  and  H.  Society  

lismore  A.  and  H.  Society...        .^        

Yass  P.  and  A.  Association  

Berrima  District  (Moss  Vale)  A.,  H.,  and  I. 

Society 

Nepean  District  (Penrith)  A.,,H.y  and  L*  Society 

Kobertson  Agricaltural  Society     

Uralla  P.  and  A.  Association        

Bega  A.  and  P.  Association         

InvereU  P.  and  A.  Association      

Picton  Agricultural  Society  

Crook  well  A.  and  P.  Association 

Cobargo  A.  and  P.  Society 

Tomberumba  P.  and  A.  Society 

Glen  Innes  P.,  A.,  and  M.  Association   .^ 

Goulbum  Agricultural  Society      

Gulgong  Agricultural  Association 

Armidale  (Combined  Show),  A.  and  P.  Association 

Taralga  A.  and  P.  Association      

Royal  Agricultural  Society  (Sydney)       

Braidwood  P.  and  A.  Association 

Castle  Hill  A.  and  H.  Association 

Orange  A.  and  P.  Association       

Walcha  P.  and  A.  Association      

Lower  Clarence  (Maclean)  Agricultural  Society... 


Socratary. 

Dat«. 

A.  B.  Chippindale 

Jan 

.  9,  la 

T.  Armstrong     ... 

f> 

17,18. 

J.  Somerville 

» 

25,28. 

W.  Douglas 

i» 

26. 

J.  A.  Beatson      ... 

>t 

Sl.andFebuL 

A.  J.  Colley        ... 

Feb 

.  6, 7,  a 

H.  S.  Bevrendge... 

tf 

9,10. 

K.  Campbell 

f> 

13,14. 

W.  Plummer      ... 

11 

14, 15. 

M.  Asher 

»» 

15,16. 

R.  Leeming 

>f 

15,  16. 

C.  A.  Cork 

>9 

20,21. 

H.  Morrice 

99 

23. 

H.  Joyce  ► 

» 

25,26. 

C.  H.  Brooks      ... 

>f 

27,28. 

W.  H.  Bridle     ... 

99 

27,28. 

J.  Harker 

» 

27,  28,  and 
Mar.  1. 

J.  y.  Butler       ... 

99 

28  and  Mar.  L 

C.  S.  Connor 

» 

28  and  Mar. 
1,2. 

B.  A.Nicholl8    ... 

Mar.  1,  Z 

J.  Yeo      

ft 

1.2.3. 

R.  Benaud 

99 

1,2,3. 

R.  J.  Ferguson  ... 

>» 

6,7. 

J.  D.  Leece 

» 

6,7. 

A.  J.  Wilson 

»l 

7,8. 

J.  M*nveen 

» 

8,9. 

G.  Bradbury 

»> 

8,9. 

H,  J.  Peard        ... 

»> 

8,9. 

J.  Graham 

9$ 

13,14. 

W.  Willanii 

>> 

13.14. 

J.  Denshire 

» 

14, 15. 

J.  J.  Roberts      ... 

» 

15,16. 

C.  E.  HUton       ... 

t> 

16, 17. 

W.  H.  AUingham 

II 

20,  21,  22L 

J.  J.  Walsh 

>> 

21,22. 

F.  Webster 

l> 

21  to  27- 

G.  F.  Taylor 

>» 

22,23. 

F.  H.  G.  Rogers... 

»» 

26,27. 

J.  S.  Thomas      ... 

yt 

28,29. 

H.  Chapman 

»f 

4.6. 

J.  S.  Dunnet      ... 

fi 

4,5. 
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Society. 

Ounden  A.,  H.,  andL  Somety     

Gnndagai  P.  and  A«  Society  ...        

Blayney  P.  and  A.  Association     ... 

Gundaroo  P.,  A.^  and  H.  Association 

Namoi  (Narrabri)  P.,  A.,  and  H.  Association    ... 

Bathurat  A.,  H.,  and  P.  Association       

Clarence  (Grafton)  P.  and  A.  Society      

Wellington  P.  and  A.  Association  

Hunter   River   (West    Maitland)    A.    and    H. 

Association        »        

Dabbo  P.y  A.,  and  H.  Association 

Warialda  P.  and  A.  Association   ... 

Mudgee  Agricultural  Society 

Williams  River  (Dungog)  A.  and  H.  Society     ... 

O>onamble  P.  and  A.  Association 

Macleay  (Kempsey)  A.  and  H.  Association 

Gwydir  (Moree)  P.  and  A.  Association 

Hawkesbury  District  (Richmond)  A.  Association 

Walgett  P.,  A.,  and  H.  Society    ... 

Upper    Hunter    (Muswellbrook)    A«    and    H. 

Association        

Upper  Manning  (Wingham)  A.  and  H.  Society... 
Central  Australia  (Bourke)  P.  Association 

Cumnock  P.  and  A.  Association    ..,.        

Brewarriua  P.  and  A.  Association...  ..^ 

Warren  P.  Association        

(yobar  P.  and  A.  Association         ...        

Nyngan  P.  and  A.  Association      

Urana  P.  and  A.  Society 

Deniliquin  P.  and  A.  Society        

Homsby,   Thomleigh,    Pennant  Hills,   &c,  H. 

Association        

Riverina  (Jerilderie)  P.  and  A.  Society 

Hay  P.  and  A.  Association 

Condobolin  A.  and  P.  Society       

KaranderaP.  and  A.  Association 

Forbes  P.,  A.,  and  H.  Association 

CorowaP.,  A.,  andH.  Society     

Northern  (Singleton)  Agricultural  Association  ... 

Parkes  P. ,  A. ,  and  H.  Association  

Grenf ell  P.  and  A.  Association     

Horticultural  Society  of  N.  S.  Wales      

Borrangong  (Young)  P.  and  A.  Association 

Moama  A.  and  P.  Association      

Cowra  P.,  Ai,  and  H.  Association 

Mumunbidgee  P.  and  A.  Association  (Wagga) ... 

Queanbeyan  P.  and  A.  Society     

Burrowa  P.,  A.,  and  H.  Association       

Albury  P.  and  A.  Association       

Bnrrowa.P.,  A.,  and  H.  Association        

Junee  P.  and  A.  Association         

Upper  Manning  (Wingham)  A.  and  H.  Society... 


Secretary. 

Date. 

W.  R.  Ck)wper    ... 

Mar 

.4,5. 

W.  K  Kyle        ... 

It 

6,6. 

G.  H.  WooUy     ... 

>» 

5,6. 

J.Affleck 

'ft 

6. 

J.  Riddle 

99 

11,  12. 

W.  G.  Thompson.. 

April  U,  12,  13. 

T.Page 

>» 

18,  19. 

R.  Porter 

» 

18,  19. 

W.  C.  Quinton   ... 

»» 

18,  19,  20. 

G.  H.  Taylor      ... 

» 

24.  25,  26. 

W.  B.  Giddea     ... 

t» 

25,26. 

J.  M.  Cox 

II 

26^27. 

May  2.  ^. 

F.  R.  Salt 

2,3. 

H.  R.  Gray 

»> 

9,  10,  11. 

J.  G.  Cohen 

»9 

9,  10. 

C.  S.  Guest 

l> 

10,  11,  12. 

P.  W.  Kenny      ... 

ft 

15,  16. 

E.  C.  Brecht 

>l 

16,  17. 

P.  Doust 

»9 

16,  17,  18. 

J.  P.  Martin       ... 

.»! 

23,  24. 

W.  Newmarch    ... 

11 

24. 

H.  L.  Cathie       ... 

June  5. 

F.  C.  Thompson ... 

tt 

7,8. 

A.  Roxburgh 

t» 

13,  14. 

E.  H.  Prince       ... 

9f 

20,  21. 

H.  A.  Hill 

July  17,  18. 

H.  J.  Wooldridge 

9t 

19,  2o. 

H.  Epthorp 

»9 

23,24. 

J.Fulton 

>9 

24,25. 

F.  W.  Bknche   ... 

»9 

26,27. 

W.  H.  (iamsey  ... 

99 

31  and  Aug.  1. 

J.  F.  WillanR      ... 

Aug 

.1,2. 

W.  G.  Dowling  ... 

)» 

9,10. 

A.  A.  Piggin 

>> 

15. 

C.  Poppenhagen ... 

» 

15,  16. 

H.  S.  Harwood  ... 

» 

15,  16. 

G.  Cousins 

>> 

16,  17. 

E.  S.  Sautelle     ... 

» 

22,23. 

C.  Wright 

tt 

23,24. 

C.  L.  Blair 

Sept 

.4,5. 

S.  Wright 

t> 

5,6. 

H.  T.  Davidson  ... 

tt 

5,6. 

K  C.  Harris 

tt 

11,  12. 

J.  F.  Clifford      ... 

tt 

13,  14. 

G.  R  Mackay    ... 

It 

13,  14. 

J.  F.  ClifTord      ... 

99 

13,  14. 

T.  C.  Humphrys... 

99 

19,20. 

Spring  Show 

Nov 

.2. 
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SHOW  FIXTURES  FOR  1895. 

Society. 

Dapto  A.  and  H.  Society    ...        .„         

Albion  Park  A.  and  H.  Society      

Kiama  Agricultural  Association 

Moruya  A.  and  P.  Society 

Lismore  A.  and  H.  Society ^ 

WoUongong  A.  and  H.  Association         

Berry  A.  and  H.  Society     

Alstonville  A.  and  H.  Society       

Bega  A.  and  P.  Society      

Ulladulla  (Milton)  A.  Association 

Uralla  P.  and  A.  Association        

Lithgow  A.,  H.,  and  P.  Society 

Armidale  A.  and  P.  Association 

Tumut  A.  and  P.  Association        

Robertson  A.  Society  

Camden  A.  and  H.  Society 

Kamoi  (Narrabri)  P.,  A.,  and  H.  Association    ... 

Tenterfield  P.  and  A.  Society       

Tandga  A.  and  P.  Association 

Madeay  A.,  H.,  and  I.  Association        

Berrima  District  (Moss  Vale)  A.  and  H.  Society 

Walcka  P.  and  A.  Association      

Cootamundra  A.,  P.,  H.,  and  I.  Association     ... 

*Inverell  P.  and  A.  Association 

Glen  Innes  P.,  A.,  and  M.  Association 

Gundagai  P.,  A.,  H.,  and  I.  Association 

Crookwell  A.  and  P.  Association 

Cooma  P.  and  A.  Association        

Royal  Agricultural  Society  of  New  South  Wales 

Castle  Hill  A.  and  H.  Association  

Warialda  P.  and  A.  Association 

Mudgee  A.  Society 

Coonamble  P.  and  A.  Association 

Gwydir  P.  and  A.  Association  (Moree) 

•  District  Nfttional  Prises  to 


BecntaiT. 

Dace. 

...  A.B.Chippindale 

Januarys,  9 

...  T.  Armstrong .. 

..      16. 17 

...  J.  Somervillo  ... 

„      24,25 

...J.Kay 

..      29,30 

...  G.T.Hindmarsh 

,.      30,31 

...  J.  A.  Beatson  ... 

„       30,31 

.-  A.  J.  CoUey    ... 

Feb.  5, 6,  7 

...  H.  R.  Elvery  ... 

»    7,8 

...  A.  J.  Wilnon   ... 

..    12,13 

...  C.  A.  Corit       ... 

..     19.20 

...  J.  D.  Leeco      ... 

„     19,20 

...  M.  Asher 

,,    21,22 

...  W.  H.Allingham 

,,26.27 

...  W.  A.  Bridle  ... 

.,    26,27 

.«  R.  J.  Ferguson.. 

„    27,Mar.l 

...  W.  R.Cowper  .. 

„    26,27,28 

...  J.  Riddle 

March  5,  6,  7 

...  J.  Barker 

..      5,6,7 

...  J.  J.  Walsh     ... 

„      6,7 

...  H.  R.  Gray     ... 

..      6,7,8 

...  J.  Yeo 

,.       8,9,10 

...  H.  Chapman    ... 

„       13, 14 

...  T.  Williams     ... 

„       13.  U 

...  J.  M*nveen     ... 

„       H,  15 

...  J.  Denshire     ... 

..      20, 21 

...  W.  E.  Kyle     ... 

„      20.21 

...  H.  J.  Peard     ... 

,.      22,23 

...  W.  Madgwick... 

April  3,  4 

...  F.  Webster      ... 

„     10  to  16 

...  F.  H.  G.  Rogers 

„     15,16 

...  W.  B.»Gedde8... 

„     24,25 

...  J.  M.  Cox        ... 

..    25,28 

...  F.  R.  Salt 

May  8.  9 

...  J.  G.  Cohen    ... 

„  8,9 

be  offered. 

Secretaries  of  Societies  are  asked  to  forward  dates  of  forthcoming  Shows  as  i 
as  decided. 

[2  plates.] 
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BEST  SEED  WHEAT  FOR  SALE. 

I  BEG  to  annonnce  to  the  fanners  of  Australia  that  I  have  k  limited  quantity  of  the 
following  wheats  to  dispose  of.  These  wheats  have  been  bred  carefully  for  several 
years,  and  have  been  improved  accordinff  to  the  methods  proposed  by  Dr.  Cobb.  This 
IS  the  first  season  they  have  been  offered,  and  only  a  limited  quantity  will  be  disposed 
of.  All  applications  should  therefore  be  sent  in  at  once.  Those  who  wait  will  run  the 
risk  of  disjEtppointment. 

J.  COLEMAN, 

Wagga  Wagga,  New  South  Wales. 

Deicription  of  the  Wheats. 

These  wheats  are  the  result  of  five  years  of  careful  study  and  selection.  They  are  the 
best  of  over  1,000  samples  obtained  from  all  parts  of  the  world — Australia,  New  Zealand, 
United  States,  Great  Britain,  Russia,  India,  Japan,  China,  South  Africa,  Italy,  Spain, 
France,  Germany,  Hungary,  Turkey,  Algiers,  Mexico,  Chili,  and  Canada.  The  whole 
world  has  been  drawn  upon  for  these  samples.  At  srreat  expense  they  have  been  grown 
side  by  side  for  several  years  and  carefully  compared  with  each  other,  and  only  the  best 
are  here  offered.  Some  of  these  now  offered  were  pronounced  last  year  by  experienced 
judges  to  be  the  finest  samples  of  grain  they  had  ever  seen.  No  such  wheats  nave  ever 
before  been  offered  in  Australia  by  the  Government  or  anyone  else.  They  have  been 
specially  selected  as  early,  prolific,  or  rust-resistant,  and  they  may  be  relied  upon  as  true 
to  name  and  pure.  For  convenience  the  names  given  are  those  approved  by  the  late 
Intercolonial  Committee  on  Wheat,  appointed  by  the  various  Australian  Governments. 
A  copy  of  a  pamphlet  on  seed-wheat  will  be  sent  out  with  each  order,  showing  exactly 
how  the  wheats  should  be  treated. 

The  following  are  descriptions  of  the  different  sorts.  All  are  guaranteed  to  be  pure 
seed,  true  to  name,  and  of  the  highest  possible  quality. 

mora  Spring,  170. 

By  its  marked  earliness  this  wheat  escapes  rust.  Moreover,  it  is  not  very  rust-liable.  It  stools 
ntther  sporiBgly,  but  yields  fairly  well,  and  its  gain  thou|^  small  will  be  found  acceptable  to  Australian 
millera. 

pROimrEirr  Chabactsbzstics.— Medium  height,  rather  brittle  yellow  straw,  reddish  bald  heads, 
beautiful  small  white  grain  of  good  quality,  very  earlr,  prolific,  escaping  rust  through  its  earliness, 
liable  to  shell.  Yields  a  good  quantity  of  ilour  of  good  colour,  fairly  strong,  with  low  percentage  of 
gluten. 

Australian  Talavera,  146. 

Like  the  Talavera  de  BeUevue,  the  Australian  Talavera  is  a  hardy  mid-season  wheat  which  is 
inclined  to  creep,  and  stools  well  and  yields  well,  and  is  somewhat  resistant  to  rust.  It  is  prolific,  and 
its  grain  is  of  exdeptionally  good  quality.  It  is  grown  to  considerable  extent  in  Australia,  although 
nrach  of  the  wheat  grown  under  the  name  of  Talavera,  White  Talavera,  &c.,  is  not  Talavera  at  all,  but 
totally  differeiit. 

PitOMiKSKT  CHABACTntisncs.— Medium  height,  strong  straw,  bold  whitish  ears,  large  yellowish 
grain  of  exceptionally  good  milling  quality,  mid-season,  somewhat  resistant  to  rust,  likely  to  shell  a 
little,  yields  well.  bi        j, 

Barwlck,2. 

B6lat(mrka,5. 

Berthoiid^40. 

This  is  plainly  a  hardy  sort  of  mid-season  wh^t,  and  with  the  right  treetmeut  fairly  prolific.  It 
is  inclined  u>  creep,  though  it  does  not  stool  very  freely ;  but  this  can  be  compensated  for  by  an  extra 
quantity  of  seed  per  acre,  say  a  fourth  to  a  third  more  than  for  most  sorts,  this  being  all  the  more 
necessoiy  as  the  seed  is  usually  very  large.  It  is  somewhat  liable  to  rust.  This  wheat  is  not  early,  nor 
yet  late.  It  should  be  sown  early.  It  will  do  well  on  land  which  is  not  of  the  best  character.  The 
Berthond  has  an  unmistakable  resemblance  to  the  White  Lammas,  but  the  ears  taper  more  and  are 
more  curved  when  ripe ;  it  also  stools  less  freelv. 

pBOMnravT  Chakactbbistics.— Medium  height,  strong  straw,  curved  yellow  ears  with  dnshes  of 
faint  pink  or  brown,  hooked  points  to  the  chaff,  beautiful  lanre  grain  of  good  milling  quality,  mid. 
sesson,  excellent  yielder,  only  somewhat  liable  to  rust,  may  shell  a  little,  good  yielder. 

Caaning  Downs  Bust  Besistant,  8. 

The  name  given  to  this  wheat  would  imply  that  it  has  rust-resistant  properties.  It  has,  and  it 
certainly  is  early  enough  to  be  a  rust-escaping  sort.  The  grain  is  of  fairly  good  quality.  In  appearance 
the  Caiming  Downs  Bust-resistant  resembles  a  number  of  wheats  now  grown  in  India,  and  we  believe 
that  it  is,  in  fact,  related  to  them,  if  not  of  them.  All  such  wheats  are  remarkable  for  their  ability  to 
yield  something  of  a  crop,  even  on  poor  land  and  with  bad  treatment.  It  yields  much  more  than  one 
would  saH>ose  from  its  appearance.    The  grain  is  acceptable  to  Australian  millers. 

Pbomimsiit  Chabactsbistics.— Short,  weak,  vellowish  straw,  whitish  or  rosy  bearded  heads, 
yellowlah  pointed  grain  of  medium  size  and  good  quality,  very  early,  yields  fairly  well,  both  rust« 
resistant  and  rust-escaping,  not  liable  to  sheU. 
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Clarotoii,(. 
Defiance,  3. 

Pringle'8  Deflnnoe  is  a  hardr,  prolific,  latish  wheat,  resistant  to  met,  and  ytelding  a  grain  almoii 
identical  with  that  of  Blount's  Lambrigt;.  It  stools  freely,  and  thrires— that  is,  yields  some  sort  of  s 
crop,— even  on  rather  poor  land  and  with  poor  treatment.  Wheats  answering  this  desciiptioai  an 
grown  in  all  the  Anstralian  colonies,  the  most  prominent  of  which  is  Smith's  KonpareiL 

Pbominsxt  Charactsbistic**.— Medium  height,  strong  whitish  straw,  bald  whitish  or  yeDow  heads, 
amber  grain  of  medium  sixe  or  small,  late,  prodnctlTS,  rust-resistant,  somewhat  liable  to  shelL 

Earlj  Para,  6. 

Early  Para  is  among  the  earlier  of  the  prolific  and  rust-escaping  Tsxieties.  It  stools  well  bat  does 
not  creep,  and  its  grvin  is  of  very  Rood  quality.  If  only  Vy  selection  the  straw  could  be  strenghtened— 
a  matter  of  no  great  difficulty,  we  belieTtt— this  variety  would  eclipse  many  of  the  sorts  now  grown.  If 
sown  earl^,  it  ripens  its  grain  before  the  w.irm  moist  spells  likely  to  occur  in  Ute  mid-summer.  Tlug 
variety  ori^nated,  we  believe,  in  South  Australia,  and  for  a  season  or  two  it  was  much  spoken  of  mm  tfas 
coming  variety.    It  has  been  tried  in  nil  the  Australian  colonies.    It  is  related  to  King's  Jubilee. 

pBOMiNEirr  Chabactebistics.— Medium  height,  weak  and  brittle  white  straw,  bald  whitish  heads, 
yellowish  grain  of  medium  size  and  good  quality,  very  early,  rust-liable,  but  escaping  if  sown  at  the 
proper  season,  prolific,  little  liable  to  shelL 

Parmer's  Priend,  26. 
Orotse's  Prolific,  6. 

Grosse's  Prolific  may  bo  called  an  abbreviated  purple-straw  wheat.  Except  in  form  it  completely 
rMembles  the  purple  straws,  being  delicate,  and  very  liaole  to  rust,  but  a  great  yielder  in  a  good  sessoa, 
pnd  on  go^d  well-cultivated  land.  Though  the  ears  are  short,  thev  contain  a  surprising  kinonnt  of 
grain.  This  wheat  will  stand  gales  without  breaking  down,  snd  witnout  much  shelliog.  The  grain  ii 
of  very  good  milling  quality,  from  the  Australian  point  of  view. 

Pbominent  Cuabacteristics.— Bather  short,  strong  stiff  purple  straw,  short  bald  dub-shaped 
ears,  large  yellow  grain  of  good  quality,  rather  early,  productive,  rust-liable,  does  not  shelL 

Hadfon's  Early  Purple  Straw,  40. 

This  will  not  do  very  well  in  an  adverse  season  or  on  badly  drained  ground.  It  is  very  liable  to  nxst, 
but  being  a  very  early  wheat,  it  will  usoallv  ripen  its  grain  early  enougn  to  escape  the  bad  effects  of 
the  warm  moist  weather  likely  to  occur  in  October  and  November.  If  sown  early  it  will  ripen  in 
November,  if  the  season  is  fairly  good.  Hudson's  Early  Purple  Straw  is  a  very  prolific  wheat,  and  is 
beyond  question  one  of  the  very  best  of  the  purple  straw  sorts.  It  is  not  now  grown  to  any  extent 
here,  but  it  is  sure  to  come  into  favour  as  soon  as  it  can  be  distributed  and  becomes  known.  Steer's 
Early  Purnle  Straw,  Farmer's  Friend,  Fillbag,  Rattling  Tom,  £ed  Straw,  Northern  Champion,  Jaczoth, 
and  posaibly  Bed  Tuscan,  are  different  strains  of  purple  Straw,  very  similar  in  form  to  Hudson's  Early 
Purple  Straw,  and  equally  rust-liable,  but  for  the  mo(»t  part  are  later.    All  are  prolific. 

rBOMiNENT  Characteeistics.— Tall,  strong,  purple  straw,  larve  bald  romr  heads,  large  yellow  grain 
of  superior  quality,  quite  early,  verv  productive,  verr  rust-liable,  not  liable  to  shell.  Yields  good 
quantity  of  floor  of  good  colour  and  niirly  strong,  but  low  percentage  of  gluten. 

Improved  Pife,  6. 

Fair  milling  wheat,  yielding  very  strong  flour  of  good  colour  and  high  percentage  of  glutei. 

Improved  Fife  is  a  hardy  rust-resistant  late  sort— s  typical  Fife ;  it  ntools  well,  is  burly  prolific, 
and  yields  a  grain  of  good  quality,  rich  in  gluten,  and  valued  in  America  by  the  millers.  Wnere  late- 
ness is  not  an  objection,  it  is  wortby  of  attention.    It  must  be  sown  early, 

Pbominemt  Chabactbbistics.— Medium  height,  strong  yellow  straw,  bald,  rosy  ears,  small  ydlowish 
grain,  valued  in  America  by  millers,  late,  fairly  productive,  somewhat  liable  to  shell,  nut-resistant 

Sing's  Jubilee,  6. 

This  is  one  of  the  very  earliest  varieties.  It  stools  fairly  well,  and  yields  well  on  good  soiL  Tb« 
structure  or  comfK>sition  of  its  tissues  renders  all  its  parts  weak  and  brittle.  It  is  ver^  liable  to  rust, 
but  if  sown  early  it  ripens  before  much  damage  is  done.  This  wheat  will  never  give  satisfaction  except 
in  situations  protected  from  stroog  winds,  and  where  there  are  no  heavy  downpours,  as  both  these 
agencies  cause  it  to  lodge  dreadfully.  It  will  also  lodge  from  its  own  weight  on  land  rich  in  nitrogen. 
We  believe  that  by  selection  this  wheat  might  be  improved  in  resoect  to  its  weak  straw,  and  it  wonld 
then  be  a  very  useful  variety — one  that  might  possibly  do  for  the  warm  moist  coast  districts.  Vfe 
believe  King's  Jubilee  originated  in  South  Australia  some  years  ago.  It  has  not  come  into  leneral 
cultivation.    Early  Baart  is  one  of  the  parents  of  this  sort. 

Pbomiitbnt  Chabactebistics.— Medium  height,  weak  and  brittle  straw,  bald  whitish  ears,  long 
whitish  grain  of  medium  size  and  good  quality,  very  early  indeed,  productive,  not  liable  to  shell— in 
fact,  rataer  difficult  to  thresh,  liable  to  rust,  but  frequently  eecaping  on  account  of  earliness. 

Blount's  Lambrigg,  100. 

The  Australian  Blount's  Lambrigg  originated  with  Mr.  Wm.  Farrer  in  the  Queanbeyan  district^ 
New  South  Wales,  from  seed  imported  from  America.  It  has  found  favour  in  many  parts  of  the 
country,  and  more  and  more  of  it  is  grown  from  year  to  year.  It  has  a  marked  power  to  resist  rust, 
and  is  to  be  highly  recommended  on  that  account.  The  grain  is  of  only  fair  xniUing  qualitv.  This 
variety  will  not  do  well  on  naturally  wet  land,  nor  in  a  verv  wet  season,  except  the  drainage  he  good. 
It  is  a  late  wheat,  and  must  be  sown  early.  It  is  not  suitable  for  coast  districts.  It  belongs  to  the 
Defiance  type,  and  closely  resembles  Pringle's  Defiance  and  Smith's  Nonpareil.  It  is  better  suited  for 
export  than  for  the  Australian  home  market. 

Pbomivekt  Chabactebistics.— Of  medium  height,  tough  straw,  bald  yellow  ears,  small  flat  grua, 
of  fair  milling  quality,  late,  good  yielder,  resistant  to  rust,  not  likely  to  shelL 

Leak's,  26. 

Leak's  is  hardy  and  fairly  prolific  sort,  having  the  form  of  the  Fife  wheats,  not  early  nor  yet  late, 
yielding  a  grain  of  fair  milling  quality.  It  resists  rust  fairly  and  is  free  from  shelling,  and  on  thfse 
accounts  is  cultivated  to  considerable  extent  in  Australia,  especially  South  Australia.  It  should  be 
sown  early.    It  holds  the  grain  well. 

pBOMivEBrr  Chabactebistics.— Above  medium  heijght,  yellowish  (somewhat  brittle)  straw,  hud 
yellowish  ears,  yeUowish  grain  of  medium  size  and  fair  quality,  rather  late,  fairly  productive,  fsiiy 
resistant  to  rust,  not  liable  to  sheU.  Gram  easy  to  mill  and  yielding  flour  of  good  colour,  tair  streagth, 
and  a  ^ood  percentage  of  gluten. 
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KanhaU'8  White,  S. 
Poland,  10. 

This  peculiar  vaHety  to  late,  and  it  useless  for  flonr.  It  is  nsed  for  green  stock  food  in  some  ports 
of  Horope ;  and  this  leads  as  to  call  attention  to  it  here  as  being  worthy  of  trial  for  those  purposes  ia 
tills  country.  The  grain  is  rich  in  gluten,  and  is  suitable  for  macaroni  and  for  stock.  It  Is  much 
srown  in  North  Africa— for  instance,  m  Egypt  and  Algeria.  It  is  sometimes  called  Mammoth  Bye.  It 
ui  rery  reeistant  to  rust. 

PBOMDnDrT  CHABACTBKi8TiC8.~yery  tan,  rery  stron?,  yellow  straw,  yery  large,  chalfv,  bearded 
pendulous  ears,  very  larse,  long,  dark  grain  of  very  poor  milling  quality,  mid-season,  rust  resistant, 
prolific,  not  liable  to  shell. 

SteinwedeL 

The  nain  of  Steinwedel  is  starchy,  but  of  first-class  milling  quality  from  the  Australian  point  of 
Tiew,  and  consequently  it  brings  a  good  price  in  Australia.  Owing  to  its  eorliness,  this  variety  escapes 
rttst  in  many  districts  if  it  is  sown  early  and  well  on  good  Innd.  It  is  unsuitable  for  coast  regions. 
This  sort  must  be  harvested  promptly  whenever  it  becomes  ripe. 

PaOMiHBivT  Charactbbistics.— Tall,  strong,  purple  straw,  larro,  bald,  rosy  ears,  large  yellow 
grtkin  of  very  good  quality,  early,  very  productive,  very  rust-liable,  sheila  badly. 

Sicilian  Square-headed  Bed,  6. 

Hard  to  mill.    Vlour  yellow  with  high  percentage  of  gluten. 
Velvet  Pearl,  6. 

Velvet  pearl  is  a  very  early  wheat,  giving  a  grain  of  very  good  milling  quality,  from  the  Australian 
point  of  view,  but  is  only  a  fairly  good  yielder,  as  it  stools  rather  sparingly  in  an  upright  manner.  It 
will  stand  a  dry  climate,  in  fact  seems  particularly  suited  to  such.  Although  the  stools  are  small,  this 
is  easily  compensated  for  by  thicker  sowing.  The  bnlk  of  seed  per  acre  is  about  the  same  as  for  other 
varieties,  the  seed  being  small.  The  wheats,  of  which  this  is  an  example,  seem  to  have  come  into 
favour  in  but  few  parts  of  the  world.  The  variety  known  as  Red  Califomian,  with  velvet  chaff,  appears 
to  be  identical  with  the  present ;  both  resemble  Allora  Hpring,  but  the  latter  has  not  velvet  chaff. 
New  Zealand  Velvet  appears  to  be  the  same  as  Velvet  Pearl.  A  wheat  known  as  Mexican,  or  Bed 
Mexican,  is  identical  with  this.  Velvet  Pearl  is  early— early  enough,  perhaps  to  be  called  rust-escaping. 
It  is  identical  with  Bl^  de  Mars  de  Califomie  of  Prance.  A  considerable  quantity  of  it  is  grown  in 
South  Australia  and  New  Zealand. 

Pbominxnt  Chabactksistics.— Medium  height,  short,  bald,  velvety,  red  heads,  smallish  white 
irrain  of  good  quality,  very  early,  fairly  good  yielder,  liable  to  shell. 

White  Lammas,  40. 

This  handsome,  freely-stooling,  prolific,  hardy,  mid-season  wheat  is  well  known  and  deservedly 
popular.  It  is  not  resistant  to  rust,  and  fields  grain  of  very  good  quality.  It  is  suitable  to  any  but 
the  coast  districts.  It  varies  considerably  m  form,  but  is  easy  to  recognise.  A  wheat  we  have  observed 
under  the  name  of  Scotch  Wonder  also  resembles  the  White  Lammas,  but  is  taller  and  more  slender 


in  all  parts,  even  the  grain  being  proportionately  narrower,  though  equally  blunt  at  both  en  is.  Dallas 
ia  a  wheat  much  like  White  Lammas,  but  inferior  to  it.  It  has  slenderer  heads  with  smaller  awns. 
The  grain  of  White  Lammas  is  typical  of  those  held  in  favour  by  Australian  millers. 

PaOMiNEirr  Charactibbistics.— Tall,  strong  straw,  bald  whitish  ears,  tips  of  chaff  salmon-coloured, 
large  yellowish  grain  of  good  millimc  quality,  mid-season,  good  yielder,  not  resistint  to  rust,  does  not 
shell.  Very  easy  to  mill,  and  yielding  fairly  strong  flour  of  good  colour,  and  a  good  percentage  of 
gluten. 

White  Tuscan,  6. 

White  Velvet,  80. 

It  is  quite  liable  to  rust,  but  is  rather  early,  and  may  escape  rust  on  that  account.  It  stools  fairly 
well,  and  as  the  groin  is  small,  it  requires  less  bulk  of  seed  per  acre  than  the  larger  grained  sorts.  Our 
impression  is  that  it  does  best  in  limestone  country.    It  stools  well,  but  does  not  creep. 

Pbominknt  Chabactbbistics.— Medium  height,  white  straw  of  medium  strength,  bald,  white, 
velvety  heads,  beautiful  small,  white,  plump  grain,  of  excellent  milling  quality ;  moderately  early, 
productive,  rust-liable,  not  liable  to  shell. 

I  offer  also  any  of  the  following  numerous  sorts,  which  are  the  original  stock  from 
which  selections  were  made.  This  gives  every  farmer  a  chance  to  try  any  wheat  known 
in  this  country,  or,  roughly  speaking,  in  the  whole  world. 


lAl,  301. 

Adfljnant,  164. 

Advance,  192. 

African,  252. 

Agate,  381. 

Algerian,  317. 

Algerian  Pearl,  105. 

Allora  Spring,  1042-1047. 

AUora  Spring.  1036-1041. 

Allora  Spring,  23. 

AHUrch.  152. 

American  Purple  Straw,  376. 

Amethyst,  276. 

Anrlo-Oanadiau  x  Improved  Fife  x  White 

Naples,  15  D.— x  breds. 
Anglo-Canadian  x  Improved  Fife  x  White 

Naples,  11  D.— X  breds. 
Aut*imn  Saumnr,  270. 
Anderson's  K.  R.,  46. 
Andriola  Amber,  4. 
Andres,  205. 
Anglo-AusUtLlion,  5. 


Annis,  260. 

Archer's  Prolific,  4C3  B. 

Atlanti.  2'jQ, 

Australian  Amber,  279. 

Australian  Bearded  Wheat,  from  P.  Murdook, 

Port  Germain,  S.A.,  8  A. 
Australian  Club,  400. 
Australian  GI017, 130. 
Australian  Qlory,  342. 
Au^traian  Poulard,  316. 
Australian  B.  B.,  45. 
Australian  Talavera,  945-965. 
Australian  Talavera,  426-431, 
Australian  Wonder,  91. 
Austra'.ian  Wonder,  286. 

BaUev,  397. 
Baudter,  104. 
Boncr.'fr,  224. 
Bancroft  Improved,  22& 
Banham's  Browick,  44. 
Barbu  a  grcs  grain,  111 
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Barwick,  332. 

Barwick,  939-944. 

Barwick,  94^965. 

Basalt,  3y6. 

Battlefield.  269. 

Beal,  181. 

Bearded  Champion.  120. 

Bearded  Club,  4M,  A. 

Bearded  EKyptian,  318. 

Bearded  Eg.vptian  Mammy,  314. 

Bearded  Herrison,  16. 

Bearded  Monareh,  §3,  56-57. 

Bearded  Red  Autumn,  10. 

Bearded  Velvet  Chaff,  158. 

Be<a.  88. 

Belatourka,  21t. 

Belatourka,  215. 

Belatourka,  216. 

Bellvue  Talavera  x  Vermont  x  White  Fife, 

11  B.— X  breds. 
Bellvue  Talavera  x  Ladoga,  12  D.— x  breds. 
Berthund,  7. 
Berthund,  259. 
Berthuu'l,  4:32  184. 
Berthund.  1066-1118. 
Berthund,  1119-1134. 
Beryl,  165. 

Berselier'a  B.  Club,  366. 
Besthome's  Dividend,  365. 
Block  Beaded  Centennial,  5  H. 
Blidelte  Pavlaureus,  9  A. 
Bladelte  Paylaureus,  203. 
BU'  a  epi  carru,  150. 
Blounts  Durum,  221. 
Bloimfs  Fife  x  WanVs  Prolific,  1  A. 
Blouut'8  Fife  x  Ward  8  White  x  Ward's  White, 

2  A.— X  bre^ls. 
Blount's  Fife  x  Ward's  Prolific,  17  A.— x  brcds. 
Blount's  Fife  x  Ward's  White  x  Ward's  White, 

18  B— X  breis. 
Blount's  Fife  x  Vermont,  9  B.— x  breds. 
Blount's  Fife  x  Vermont,  10  B.— x  brods. 
Blouut'8  Fife,  70. 
Blount's  Fife,  71. 
Blount's  LambripK,  72. 
Blount's  Lambri^rg,  100. 
Blount's  Lambri^fff,  1217-1222. 
Blount's  B.  B.,  384. 
Blue  Heron,  202. 
BlueStam.  §2, 1-3-18. 
Bordier,  285. 
Bri;fff8'B.  B.,385. 
BrLslMine,  291. 
Broffftu's  K.  and  W.,  277. 
Browick,  .331. 
Bryo«'8, 176. 
Buckley's  K.  B.,  179. 

California  Genesee,  §  3, 19-30. 
Calif omian  !ftlarcb,  8. 
California  Seuora,  §4,  31-42. 
Calif omiau  Spring,  21. 
Cameron's  B  Stmw,  2S8. 
Canada  Club,  399. 
Canning  Downs,  .325. 
C  tuning  Downs,  807-815. 
Cuming  Downs,  1164-1172. 
C.mning  Downs.  1173-1178. 
Conning  Downs,  1179-1216. 
Cape,  370. 
Carter's  A.,  237. 
Carter's  B.,  2  J8. 
Carter's  B.,  2l^. 
Carter's  C.  24». 
Carter's  D  ,i:4'. 
Carters  E.,  242. 
Carter's  F.,  243. 
Carter's  G.,  245. 
Carter's  H.,  142. 
Carter's  I.,  143. 
Carter's  J.,  144. 
Cart  r*sK.,  145. 
Carter's,  No.  107, 140 
Cart?r>,  No.  81,  1S7. 
Carter's,  No.  87,  L^. 
Carter's.  No.  103, 139. 


Carter's  New  Hybrid,  141. 

Carter's.  No.  43, 146. 

Chalcedony,  268. 

Champion,  327. 

Champlain,  122. 

Champhun  Hybrid,  123. 

Cbamplain  Hybrid,  124^ 

Chatsbury  x  Hornblende,  12  C.—x  heeds. 

ChiooClttb,§3,4»-54. 

Chiddam,  2  B. 

Chiddam's  White  Spring,  147. 

Chili,  4  B. 

China  Spring,  17. 

China  Tea,  24. 

Chippendale,  388. 

Chrysolite,  97. 

CUrk's  B.  B.,  387. 

Clawson,  80. 

Club,  89. 

Count  Waldersdorf'g,  350. 

Crate,  §  2, 56-57. 

Cri^pi,  255. 

Cretan,  219. 

Currell  (Shelton's),  198. 

Currell's  Prolifie,  §  3, 6&-^. 

Cythere  White,  121. 

Dallas,  261. 

Banian  White,  §1,6. 

Darblay's  Huni^arian,  13. 

Darblav's  Hungarian,  1223-1238. 

Defiance  (Shelton's),  197. 

Deitz,  §  4,  68-69. 

Democrat,  §  3,  80-81. 

Diamond.  404. 

Diche  Mediterranean,  §  2,  68-69. 

District,  128. 

Dominion,  300. 

Dutoita.  1 15. 

Dwarf  Humboldts,  367. 

Early  Baart,  117. 

Early  Baart,  118. 

Early  Baart,  1241-1243. 

Early  Japanese,  105. 

Early  Japanese.  106. 

Early  Para,  264. 

Early  Para,  814-819. 

Early  Purple  Straw,  No.  1,  36. 

Eclipse,  148. 

Egyptian,  312. 

Egyptian  Al.,  302. 

Egyptian  A2,  303. 

Egyptian  B,  304. 

E;ryptian  CI,  305. 

Egyptian  C2,  306. 

Etryptian,  404  C. 

Egypt  an  D.,  307. 

Egyptian  E.,  308. 

Egyptian  P.,  809. 

Egyptian  G.,  24*. 

Egyptian  G.,  310. 

Egyptian  H.,  31L 

Emerald,  389. 

Essex  Bongh  Chaff,  94. 

European  Trap,  2  . 

Excelsior,  98. 

Farmer's  Friend,  914-919. 

Farmer's  Friend,  ^20-938. 

Former's  Friend,  1247-1232. 

Farmer's  Fri-nd,  228. 

Farmer's  Friend  x  Blount's  Idunbrigirx  Ward's 

White,  10  A.— X  breda. 
Feldspar,  59. 
Fillbag,  129. 
Flour  Spar,  79.  • 
Forella,  402  B. 
Fort  Collins,  30. 
Fountain,  29. 
Frame's,  131. 
Frame's  Early,  132. 
Frampton,  232. 
Preeling,  i^. 
Freeling  x  Hornblende  x  Ward's  White,  lJA.-» 

X  breds. 
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Fnunente  Ferrarease,  154. 

Fnlcaster,  §4,  80-8L 

Pnlts,69. 

Fnltz  X  Blount's  Lambrigg  z  Homl 

14  C.-x  bred«. 
Fnltx  z  Marahall'g,  No.  3, 8  A. 


Oalidan  Sanmer,  275. 

Garnet,  77. 

German  Bearded,  119. 

Garman  Beardless  March,  280. 

German  Emperor,  §  2,  65-^. 

Gharaf,  157. 

Gneiss,  391. 

Golden  Cross,  §  4, 77-78. 

Golden  Drop,  82. 

Golden  Drop,  1030-1035. 

Golden  Globe,  293. 

Golden  Prolific,  §  4,  65-66.  • 

Goldsmith's  Pedigree,  184. 

Gore's  Indian,  No.  1,  248. 

Gore's  Indian,  No.  2, 247. 

Granite,  78. 

Green  Mountain,  368. 

Greek  Atlanti,  401. 

Grosse's  Prolific,  32. 

Grosse's  Prolific,  880-885. 

Grosse's  Prolific,  887-913. 

Golesttne,  1. 


Hollerson's  Toscan  Pnrple  Straw,  356. 

Haller's  Genealogical,  7  B. 

Halletfs  Pediirre-,  295. 

Hallet's  Ped.,  AVhite  Victoria,  3  B. 

Hard  Maltan,§  1,7. 

Hebron,  222. 

Hedgerow,  38. 

Hercnlea,  382. 

Hi^h  Grade,  372. 

Hindo«tan,§3,83-84. 

Honeysetts,  185. 

Hornblende,  73. 

Hornblende  z   Bearded   HerriMon  z   White 

Naples,  13  B.— X  breds. 
Homolende  x  Blount's  Lambrigg  z  Homblendet 

15  C— X  breds. 
Hornblende  x  Early  Baart,  1278-1280. 
Hornblende  x  Early  Baart,  17  C— x  breds. 
Hornblende  x  £<Lrly  Baart,  lb  C— x  breds. 
Homeblende  x  Freeling,  2  B.— z  breds. 
Hornblende  x  Improved  Fife  z  Hornblende, 

13  C— z  breds. 
Hornblende  z  Indian  D.,  16  C— z  breds. 
Hornblende  x  Leak's  z  Marshall's  No.  3, 6  A.— 

X  breds. 
Hornblende  x  Leak's,  11  C— x  breds. 
Hornblende  x  Marshall's  No.  3, 16  A.— z  breds. 
Hornblende  x  Murray  River,  14  B.— x  breds. 
Hudson's  Early  Purple  Straw,  227. 
Hudson's  Ejirly  Purple  Straw,  484^-803. 
Hudson's  Early  Purple  Straw,  838-856. 
Hunter's  White,  8  B. 
Hunter's  White,  177. 

Improved  Fife,  64. 

Improved  Bed  Chaff,  287. 

Improved  Bice,  §  2,  62-63. 

Indian,  31& 

Indian  a,  319. 

Indian  j9, 320. 

In4M  7, 323. 

Indian  5,  322. 

Indian  c,  321. 

Indian  i?,  324. 

Indian  Club,  n,  2.51. 

Indiinaub,t2.250. 

Indian  Early,  219. 

Indian  Fife,  66. 

Indian  Pearl  (Shelton),  193. 

Inglis'  Inoculated  Steinwedel,  §  1,  8-9* 

Inglis'  B.  R.,  345, 

Inglis'  B.  R.,  346. 


In7lis'B.B.,347. 
Inglis'  Success,  §  2, 83-S4. 
Ironclad,  3. 

Jacinth,  127. 

Jacinth,  1261-64. 

Jacinth  z  Hormblend  z  Ward's  White,  11  A.^ 

z  breds. 
Jacinth  z  Amethyst  z  King's  Jubilee  z 

Improve  1  Fife,  4  D.— z  breols. 
Jacinth  z  King's  Jubilee  x  Leak's,  6  D.— z  breds. 
Jacinth  z  Early  Baart,  20  D.— x  breds. 
Jacinth  x  Early  Baart,  421-425. 
Jasper,  298. 
Jock,  383. 
Johnson,  398. 

Kaiser,  364. 

King's  JubUee,  8i. 

King's  Jubilee,  411-416. 

King's  Jubilee  z  Zimmerman,  1  A. 

King's  Jubilee  z  Zimmerman,  2  A. 

King's  Jubilee  x  Zimmerman,  8  A. 

King's  Jubilee  x  Zimmerman,  9  D.— x  bredn. 

King's  Jubilee  x  Vermont,  10  D.— x  breds. 

King's  Jubilee  x  Ward's  White,  7  D.— x  breds. 

King's  B.  B..  278. 

King's  WTiite,  188. 

Ladoga,  107. 

Luistan,  103. 

Laidley,  103. 

Laird's  Prolific,  299. 

Lomma^,  159. 

Landreth's  Hardwinter,  189. 

Langfeldts,  134. 

Large  Purple  Straw,  329, 

Leak's  Denance,  99. 

Leak's  B.  B.,  167. 

Leak's  B.  B.,  343. 

Leak's  z  Blount's  Fife  x  Vermont,  8  C.—x breds. 

Leak's  x  Leak's  x  Vermont.  6  B.— z  breds. 

Leak's  z  Vermont,  6  C— z  breda. 

Leak's  z  Vermont,  10  C— z  breds. 

Leak's  z  Hornblende  z  Ward's  White  z  Tour- 

mnliue.  9  A.— z  breds. 
Lehigh,  1 2,  69-60. 
Lion  Defiance,  379. 
Little  Club,  37. 
Little  Wonder,  41. 
Long  Berry,  §  3, 74-75.    . 
Lowland,  $1,5. 

M'Ghee's  White,  §  3,  62-63. 

Maize  Wheat,  §1,1. 

Majorica  carusa,  256. 

Mammoth,  401  A. 

Manchester,  403. 

Manitoba,  393. 

Marshall's  No.  2,  48. 

Marshall's  No.  3.  49. 

Marshall's  No.  5,  51. 

Marshall's  No.  6,  50. 

Marshall's  No.  8,  52. 

Marshall's  No.  8.  53. 

Marshall's  No.  8,  87»-879. 

MarshaU's  No.  10,  54. 

Marshall's  No.  3  Purple  Straw,  857-871. 

Marshall's  B.  B.,  55. 

Marshall's  No.  3  x  Hornblende  x  Ward's 

White.  20  C— ex  breds. 
Marsha's  1  z  Ward's  White,  18  A.~ez  breds. 
Martin's  Amber,  §  3,  77-78. 
Mealy,  §  3, 5»-60. 
Medea,  218. 
Mediterranean,  6. 
Meekin's  15. 

Mexican  (Shelton's),  196. 
Mexican,  235. 
Miami  VaUey,  §4, 59-60. 
Mica,  223. 

Midwinter  Medent,  217. 
Missogen,  207. 
Missoaren,  0  B. 
Moody's  South  Australian,  ISO. 
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Molong  Purple  Straw,  §  8, 7-12. 

Monton.  140. 

Mould's  Adamiiutbj,  173. 

Monld'8  Bed.  186. 

Mommy  (brown  eared),  1250-dO. 

Morraj  Birer,  351. 

Naah'tB  B.,220. 
Niagara,  880. 
Nigger.  54,  66-57. 
Nimitybelle,  61. 
No*.  171. 
Nonpareil,  375. 
Nonpareil,  401  B. 
North  Carolina,  96. 
Norwegian  Prixe,  95. 
No.  117  V,  19  A.— X  breds. 

Oakshott'8  Champion,  383. 

Ckleem,  2S7. 

OdeMa,  811. 

Odessa  sans  barbu,  151. 

Old  French  Velvet,  234. 

Ontario,  42. 

Ontario  Wonder,  §  4,  74-75. 

Opal,  169. 

Oregon,  40. 

Oregon  Big  White  Clnb,  1  B. 

Oregon  ViOley,  §  4, 19-30. 

Panonan,  §  1, 4. 
ParoB,  213. 
Pearl  or  Velret,  138. 
Penguin,  203. 
Penguin  Island,  125. 
Picket,  19. 
Poland.  201. 
PoUsh  (Shelten's),  199. 
PoUock's,  IS^J. 
Pool.  5  2,  74-75. 
Porceioine,  74. 
Porcelaine,  392. 
Port  McDonnell,  298. 
Pride  of  Barossa,  290. 
Pride  of  Butte,  §  2,  31-32. 
Prince  Albert,  15:i. 
Prince  Edwards  Island,  §4, 62-63. 
Priagle's  Defiance,  314. 
Pringle's,  No.  5. 109. 
Pringle's,  No.  6,  376. 
Pringle's  Vermont,  373. 
Probstice,  402  A. 
Propo,  §  3,  31-42. 
Prussian,  126. 
Purple  Straw,  328. 
Purple  Straw  Tuscan,  354. 
Purple  Straw  x  Leak's,  13  D.— x  breds. 
Purple  Straw  x  Uomblende  x  Ward's  White,  IS 
A.— X  breds. 

Quartzlee.  820-^25. 

Quartxlee,  1265-1274. 

Quarts.  112. 

Quartz,  113. 

Ouartx  X  Leak's,  12  B.— x  breds. 

Quarts  x  King's  Jubilee,  2  D.— x  breds. 

Quarts  x  King's  Jubilee,  8  D.— x  breds. 

Quartz  X  Ward's  White,  17  B.— x  breds. 

Quinlan's,  174. 

Battling  Jack,  31. 

Battling  Tom,  326. 

Bed  Altkirch. 

Bed  Bordeaux,  272. 

Bed  Bordeaux  x  Ward's  Prolific,  7  A,— x  breds. 

Bed  Calif orniau,  34. 

Bed  Califomian,  33. 

Bed  Chaff  (S  luare-head),  833. 

Bed  Egyptian.  11. 

Bed  Egyptian,  12. 

Bed  Fife,  63. 

Bed  Lorraine,  258. 

Bed  Noit,  75. 

Red  Provence,  81. 

Bed  Provence,  271. 


Bad  Straw,  2S. 

Boed  Straw,  96. 

Bed  Straw,  27. 

Bed  Straw,  1048-1063. 

Bed  Straw,  1051-1065. 

Bed  Straw,  AdehUde,  88. 

Bed  Straw,  1253-58. 

Bed  Tuscan,  848. 

Bed  Tuscan,  349 

Bed  Wheat,  Mount  George,  87. 

Bioti,  7. 

BimMiQ,  110. 

Bio  Grande,  2. 

Bivett  or  Core,  18. 

Bivett  or  Core,  273. 

Boberts,  835. 

Bobin's  B.  B.,  274. 

Booney's  B.  B.,  175. 

Booney's  B.  B.,  191. 

Bon«8Ulon,  156. 

Bousselin,  257. 

Budy,  §  2. 80-81. 

Buby,  294. 

Buby  X  Ward's  Prolific,  Hornblende  x  Ward'i 

White,  14  A.— X  breds. 
Bussian,  394. 
Bussian  Pearl,  194. 
Bye  Wheat,  85. 
Bye  Whe.it,  333. 
Eye  Wheat,  331. 
Bye  Wheat,  339. 
K.  N.  T.  Bye  Wheat  Hybrid,  837. 

Sackatchawan  Fife,  65. 

Halvator,  211. 

S&pphire,  58. 

tteratow,  9. 

Sardius,  43. 

Sardonyx,  895. 

Saumur  de  Mars,  269. 

Saxon  Fife,  62. 

Scholey's  Square-head,  232. 

Schilf .  362. 

Scotch  Fife,  63. 

Scotch  Bed.  60. 

Scotch  Wonder,  862. 

Se*  Foam,  170. 

Sheriff  (4-rowed),  403  C. 

Sherman,  14. 

Silica.  76. 

Siciliin  Baart,  101. 

SiciUan  Baart,  102. 

Sicilian  Square-headed  Bed,  266. 

Sicilian  Square-headed   Bed  x  Hornblende,  15 

B.— X  breds. 
Sicilian  Square-headed  Bed  x  Anglo-Canadian. 

14  D.— X  breds. 
Sicilian  Square-headed  Bed  x  Wards  White  x 

Hornblende  x  Leak's,  4  A.— x  breds. 
SmaU's  O.  K.,  ISO. 
Smogg,  402  C. 
Smooth  Bed  Spring,  263. 
Snowball.  163. 

Soft  Algerian  Bed.  20  A.— x  breds. 
Soft  Australian.  86. 
Soft  Portugese,  155. 
Solid  Strawed  Poulard,  6  B. 
SorreU.  297. 

Spatilding's  Prolific,  9  B. 
Square  Head.  363. 

Stand  Up  x  Ward's  Prolific,  19  C— x  breds. 
Steer's  E.  Purple  Straw,  330. 
Stienwedel,  228. 
Stienwedel,  229. 
Stienwedel,  230. 

Steinwedel  x  Amethyst.  16  D.— x  breds. 
Steinwedel  x  Amethyst  x  Hornblende,  IS  B.-> 

X  breds. 
Steinwedel  x  Amethyst  x  King's  Jubilee  x 

Ward's  White,  3  D.— x  br-ds. 
Steinwedel  x  Early  Baart.  417-420. 
Steinwedel  x  King's  Jubilee,  0  C. 
Stewart.  374. 
Ptewarf  a  B.  N.  T.,  182. 
Stockton  Deflanoe,  lid. 
Summer  Club,  93. 
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TalaTera  de  BeUeme,  405-UO. 

TalAvera  Drahan,  253. 

TalftTera  Drahan,  254. 

T»U  Bearded  NeapoUtan,  114. 

Tannack,  47. 

Tasmanian  §2, 71-72. 

The  Blount,  231. 

The  Blount  x  Amethyst,  17  D.—x  breds. 

Thomaa'  B.  B.,  166. 

Thmas,  §2.  77-78. 

Toby,  390. 

Topaz,  377. 

Trap,  168. 

Trump,  358. 

Tuscan,  353. 

Tuscan  Essex,  355. 

Tuscan  Essex.  357. 

Tuscan  Island,  §4,  71-72. 

Twist's  Bed  Straw,  28. 

Ultuna  Bed  Beard.  361. 
Uncle  Tommy,  369. 
Urtoba,360. 

Velret  Chaff,  135. 

Velvet  N.Z.,  246. 

Velvet  Pearl,  35. 

Velvet  Pearl,  1223-1288. 

Vermont  x  Blount's  Lambrigpr*  826  x  887. 

Vermont  x  Blount's  Lambngg  x  Hornblende, 

3C.-xbreds. 
Vermont  x  Blount's  Lambrigv,  1  C— x  breds. 
Vermont  x  Ward's  White,  4  A. 
Vermont  x  Blount's  Lambrigg  x  Hornblende  x 

Vermont  x  Ward's  Wheat,!  B.— x  breds. 
Vermont  x  Leak's,  3  B.  -x  breds. 
Vermont  x  Leak's  x  Cape,  4  B.— x  breds. 
Vermont  x  Hornblende  x  Hornblende,  5  B.— 

X  breds. 
Vermont  x  Hornblende  x  Hornblende,  7  B.— 

xbreds. 
Vermont  x  Blount's  Lambrigg  x  Hornblende, 

8  B.--X  breds. 
Vermont  x  Hornblende  x  Hornblende,  7  C— 

xbreds. 
Velvet  Pearl  x  Ward's  White,  5  A.—x  breds. 
Velvet  Pearl  x  Ward's  White  x  Tourmaline, 

15  A. — X  breds. 
Virgin,  §4, 13-18. 


Walla  WalU.§  3, 13-18. 

Ward's  Prolific,  22. 

Ward's  Prolific,  56. 

Ward's  White,  57. 

Webb's  Challenge,  187. 

Webb's  King  Bed.  284. 

White  Bearded  Egyptian  Mummy,  315. 

White  Chaff  Bed,^S3. 

White  Cythere  x  Hornblende  x  Ward's  White, 

3  A.—x  breds. 
White  Essex,  162. 
White  Essex,  161. 
White  Essex,  403  A. 
White  Ferosipore,  §  1,  2. 
White  Fife,  ef. 

White  Fife  x  Bellevue  Talavera  x,  19  B.— x  breds. 
White  Flanders.  401  C. 
WhiteOhoni,  §1,  3. 
White  Lammas,  160. 
White  Lammas,  1235-1240. 
White  Mexican,  133. 
White  Mexican,  233. 
White  Naple8ri72. 
White  Naples,  804-806. 
White  Russian,  371. 
White  Russian,  404  B. 

White  Seed  King's  Jubilee  x  Zimmerman,  O  A. 
White  Tuscan,  200. 
White  Tuscan,  350. 
White  Tuscan,  352. 
¥niite  Tuscan,  1135-1140. 
White  Tuscan,  1141-1168. 
White  Tuscan,  L.  Bathurst,90. 
White  Velvet,  88. 
White  Velvet,  236. 
White  Velvet,  999-1004. 
White  Velvet,  1006-1027J. 
White  Velvet,  1028|-102», 
Willetts,  336. 
Willetts'  R.  N.  Y.,  340. 
Wild  Canary  Grass,  402. 
Wright's  B.  B.,  178. 


Young's  Bearded,  212. 


Zealand,  292. 
Zimmerman,  265. 


Applications  should  be  sent  to 

J.  COLEMAN, 

Wagga  Wagga, 


New  South  Wales. 
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Useful  Australlaij  Plants. 


By  J.  H.  MAIDEN, 
Consalting  Botanist. 


No,  15.  Spiny  Rolling  Grass  :  A  Sandstay. 

{Spinifea  hirsutus^  Labill.) 

Vernacular  Name, — "Spiny  Eolling  Grass"  appears  to  be  perhaps  the 
best  name  for  this  grass,  but  it  is  by  no  means  in  universal  use,  many  people 
simplj  calling  it  "  Sandstay"  or  "  Sea-coast  Grass." 

It  18  not  to  be  confused  with  the  so-called  "  Spinifexes"  of  the  interior, 
which  are,  botanically,  Triodia.  They  are  far  more  prickly,  and  hence 
deserve  the  name  of  Spinifex  better  than  the  plants  included  in  that  genus. 
The  genera  Triodia  and  Spinifex  are  not  closely  related  to  each  other. 

botanical  Name — Sjpinifex^  from  the  Latin  spina^  a  thorn  or  prickle,  in 
allusion  to  tho  spinous  rachis  of  the  male  spikelets.  Rirsutiis^  hairy,  in 
allusion  to  the  general  appearance  of  the  plant. 

Botanical  description, — Genus  Spinifex  (Flora  AustraliensiSy  vol.  vii, 
p.  503). 

Spikdett. — Dioecioas*,  spioate,  or  solitary  on  partial  rachises,  collected  in  dense 
globalar  heads  with  a  bract  under  each  rachis. 

Male  plant :  SpikeUtt, — Usually  several  to  each  bract,  spioate  or  clustered,  two- 
flowered. 

Glumes. — Four,  nearly  similar,  two  outer  empty  ones,  sometimes  smaller,  sometimes 
larger  than  the  two-flowering  ones.  A  perfect  palea  and  three  stamens  within 
each  flowering  one. 

Fertile  plant :  Spikelets. — Solitary  within  each  bract  at  the  base  of  a  partial  rachis, 
with  one  female  or  hermaphrodite  flower,  and  an  imperfect  or  rudimentary  or 
sometimes  a  male  flower  below  it. 

Glumes. — Four,  as  in  the  males,  the  three  with  a  more  or  less  developed  jMi2«a,  and 
sometimes  three  stamens  or  staminodes,    Palea  in  the  fourth  glume  perfect. 

Stamens.-^Threef  often  imperfect. 

Styles. — ^Two,  distinct,  with  long,  shortly-plumose  stigmas. 

Grain. — EInclosed  in  the  hardened  glume  and  palea,  and  free  from  them.  Spreading 
or  creeping  hard  branching  grasses,  the  flowering  branches  subtended  by  leafy  or 
lanceolate  and  concave  bracts. 

S.  hirsutue. 
Stem. — Stout,  creeping  in  the  sand,  forming  large  tufts. 

Leaves. — Often  above  1  foot  long,  with  involute  margins,  clothed  as  well  as  the 
whole  plant  with  silky  or  woolly  hairs. 

*  Dioecious  means  having  the  male  and  female  inflorescence  on  separate  plants.  This 
is  very  unusual  in  grasses. 
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Male  plant:  Spikes. — Sessile  or  pedunculate,  few  or  many  in  a  terminal  he^  or 
umbel,  and  often  a  cluster  of  two  or  three  spikes,  or  a  single  spike  lower  down 
on  the  stem  ;  each  spike  1  to  1^  inches  long  ;  the  rachis  prodac«d  into  a  point 
usually  exceeding  the  spikelets,  and  sometimes  very  long. 

Bracie, — Under  the  spikes  or  peduncles,  lanceolate,  acuminate,  concave. 

Spikelets, — Sessile  in  the  spike  or  scarcely  pedicellate,  5  to  6  lines  long. 

Glumes. — Membranous,  hairy,  the  empty  ones  five  or  seven-nerved,  usually  as  loog 
as  or  longer  than  the  flowering  ones. 

Fertile  plant :  Spikelets, — Very  numerous,  in  a  large  dense  globular  head,  each  one 
solitary  at  the  base  of  a  spine-like  rachis  of  4  inches  or  more,  subtended  by  a 
much  shorter  linear-lanceolate  bract,  the  spikelet  6  to  7  lines  long,  acute  or 
acuminate. 

Olumes, — All  nearly  similar,  with  seven  or  more  nen'es,  the  two  outer  ones  rather 
the  largest,  with  more  nerves  than  the  others.  A  palea  and  sometimes  three 
stamens  in  the  axil  of  the  third,  and  an  ovaiy  and  three  stamens  or  stamimodet  in 
the  terminal  one. 

[N.B. — The  female  or  fertile  inflorescence  ia  often  gathered  for  ornamental  purposes.] 

JEconomic  Valu^, — Its  only  use,  though  that  is  a  great  one,  is  as  asandstaj. 
The  Marram  Grass  (a  European  species)  is  more  valuable  for  resisting 
the  encroachments  of  rolling  sand  than  is  the  grass  under  present  notice, 
but  we  should  not  neglect  our  indigenous  plants.  The  Marram  Grass 
will  be  figured  shortly,  and  an  account  of  it  is  postponed  until  then ;  but 
the  Spiny  Boiling  Grass,  planted  already  by  bountiful  Nature  along  many 
parts  of  our  coast,  is  capable  of  much  good  if  landowners  and  public  officers 
would  only  encourage  its  growth  as  a  sandstay.  Stock  will  not  eat  it,  which 
circumstance  is  both  an  advantage  and  a  drawback.  It  may  bo  propagated 
readily,  and  it  is  of  rapid  growth.  The  Syiny  Boiling  Grass  and  the 
Marram  are  different  in  habit ;  the  former  is  more  prostrate,  while  the 
latter  is  tall  and  erect,  like  rushes. 

In  this  connection  the  Newcastle  sand-drift  forces  itself  at  once  on  our 
notice.  At  Newcastle  and  at  other  places  on  our  coast  {e.g,^  WoUongong), 
the  Spiny  Boiling  Grass  has  done  much  service,  although  it  promises  to 
fall  into  comparative  neglect  through  the  phenomenal  success  which  has 
attended  the  introduction  of  the  Marram  Grass  into  Australia. 

As  has  been  pointed  out  in  the  course  of  an  inquiry  in  regard  to  sandstajs 
in  India,  no  one  plant  is  serviceable  in  all  situations  for  the  purpose ;  but 
where  it  is  desired  to  utilise  a  grass,  the  Spiny  Boiling  Grass  should 
always  be  given  a  trial.  One  advantage  of  it  is  its  extensive  geographical 
range,  for  it  is  jjractically  indigenous  all  round  the  continent.  Sydney  people 
will  fiind  quantities  of  it  at  the  Spit,  near  Manly,  and  at  Lady  Bobinson  s 
Beach. 

Many  other  of  our  native  plants  have  been  used  as  Bandstays  in  addition 
to  the  grasses,  e.^.^  Acacia  longifolia^  Willd.,  var.  Sopkora^  a  golden  wattle, 
with  very  spreading  habit ;  several  of  the  tea- trees,  and  particularly  Lepta- 
spermum  Icevigatum,  F.v.M.,  together  with  several  of  the  Melaleucas,  Thea 
some  of  our  Gasuarinas  are  most  valuable,  particularly  G,  glauca,  the  swamp 
oak,  and  G,  Gunntnghamiana,  the  river  oak.  To  cite  but  one  instance,  one 
of  the  islands  in  the  Bega  Biver  would  be  washed  away  if  the  oaks  on  it 
were  felled,  and  hence  they  are  protected  by  the  Forest  Department.  An 
allied  species  ((7.  equisetifolia)  is  very  largely  planted  in  India  in  almost 
pure  sand,  particularly  in  the  Madras  Presidency. 

In  older  countries  the  question  of  preventing  the  encroachment  of  sea- 
sand  upon  adjacent  land  has  often  become  of  the  greatest  importance.  The 
reclamation  of  the  **  Landes*'  of  south-western  France,  occurs  at  once  to 
most  of  us.     Here  millions  of  acres  of  desert  wastes  have  been  transformed 
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into  valuable  land  through  the  success  which  has  attended  the  planting  of 
the  Maritime  or  Cluster  Pine  {Finus  Fin  cut er^  or  maritima),  and  not  only 
has  the  problem  of  arresting  the  sand  been  solved,  but  the  trees  are  tapped 
for  resin,  which  is  distilled  for  turpentine,  forming  the  basis  of  a  great 
industry. 

Sabitat  and  Bange, — Found  round  nearly  the  whole  of  the  Australian 
Colonies,  on  the  sea-shore.  It  extends  also  to  New  Caledonia  and  New 
Zealand. 


Reference  to  Plates, — Spinifex  Mrsutut ;  Labill.  Male  plant — 1,  creeping  stem  with 
foliage;  la,  inflorescence;  2,  spikelet.  Female  or  fertile  plant — 1»  creeping  stem  with, 
foliage;  la,  inflorescence;  2,  spikelet;  3,  ovary  with  featborj  stigmas. 
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A  List  of  Plants  collected  by  Mr.  Richard  Helms 
ii]  the  Australian  Alps,  February,  1893. 


By  J.  H.  MAIDEN, 
Consulting  Botanist. 


Mb.  Helms,  an  officer  of  the  Department,  collected  the  plants  named  below 
in  the  neighbourhood  of  Mount  Kosciusko,  in  the  south-east  of  this  Colony, 
on  the  borderland  between  New  South  Wales  and  Victoria.  The  collection 
includes  no  ferns  or  other  Cryptogams,  nor,  as  far  as  I  can  see,  anj  species 
not  hitherto  recorded  from  this  interesting  locality ;  but  publication  of  the 
list  of  plants  will  prove  interesting  for  reference,  as  local  floras  are  of  great 
practical  help  to  botanical  workers,  and  the  literature  of  Kosciusko  plants  is 
not  readily  available  to  many. 

EANTJNCULACE^. 
Ranunculus  Millani,  F.  v.  M.— Pretty  Point,  5,600  to  7,000  feet. 
Banunculus  anemoneusy  F.  v.  M. — 6,500  to  7,000  feet. 
Ranunculus  Ounnianus,  Hook. — 7,000  feet. 
Ranunculus  Muelleri,  Benth.— Pretty  Point,  6,000  to  6,500  feet. 

MAaNOLIACE^. 
Drimys  aromatica^  F.  v.  M. — Lake  Merewether,  6,000  feet. 

CRUCIFEILE. 

Cardamine  dicft/osperma,  Hook. — 6,500  to  7,000  feet. 

VIOLAEIE-^. 

Viola  hetonicafolia,  Sm.— 6,000  to  6,500  feet. 

POLTGALEiE. 

Comesperma  retusum,  Labill. — Pretty  Point,  5,600  feet. 

CAETOPHTLLEiE. 

Stellaria  pungensy  Brongn. — 5,000  to  6,500  feet. 

Colobanthus  suhulatus^  Hook.,  f.  (syn.  O.  Benthamianus,  Fenzl.) — 6,000  to 
7,000  feet. 

PORTULACE^. 

Claytonia  austraUsica,  Hook., f.— Pretty  Point,  5,600  feet;  also  7,000  feet. 
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Linum  marginaley  A.  Cunn. — Pretty  Point,  5,600  feet. 

GERANIACE^. 
Qeraniwn  dissectum,  Linn.  (syn.  G.pilosum,  Soland.) — 5,500  to  6,600  feet. 
JPelarffonium  amtrale^  "Willd. — 6,000  feet. 

EUTACEiE. 

Oorrea  (?)  sp.  (foliage  only). — 6,000  to  6,500  feet.— Leaves  broadly  ovate, 
about  ft  inch  long. 

STACKHOFSIE^. 

Staeihottsia  puhinaris,  P.  v.  M.— 7,000  feet. 

LBGUMINOS^ 
Oxylohium  alpestre,  P.  v.  M. — 6,600  feet. 
Pultenaafasciculata,  Benth. — Pretty  Point,  5,600  feet. 
BoiiUMfoliosay  A.  Cunn.— Pretty  Point,  5,600  feet. 
Sotea  hngifolia,  E.  Br.,  var.  laneeolata^  Benth. — Pretty  Point,  6,000  feet. 
Aeacia  iiculiformis,  A.  Cunn. — 5,000  feet. 

EOSACE^. 
Buhus  parvifo2iu8f  Linn. — Pretty  Point,  6,000  feet. 
Alehemilla  vulgarity  Linn. — Lake  Albina,  6,600  feet. 
Ae<Bna  sanguisorha,  Vahl. — Pretty  Point,  5,600  feet. 

CEASSULACEiE. 
TiUaa  verticillarii^  DC— Pretty  Point,  5,600  feet. 

DEOSEEACRE. 
Drotera  arcturi,  Hook.— 6,000  to  6,500  feet. 

MTETACEuE. 

Baekia  Ounniana,  Schau. — Pretty  Point,  5,600  feet ;  also  to  7,000  f eet.— 
The  specimens  from  difEerent  locahties  vary  in  size,  though  apparently  not 
in  the  shape  of  the  leaves. 

Lepioipermum  lantgerum,  Sm. — Jindabyne,  8,000  feet ;  also  Pretty  Point, 
5,600  feet. 

JSunxea  peduneulariSf  F.  v.  M. — Jindabyne,  8,000  feet. 

Oallitiemon  salignusy  DC. — Note  by  Mr.  Helms : — "  This  species  is  found 
from  5,600  to  6,500  feet.  For  general  localisation,  instead  of  Mount 
Kosciusko,  Kosciusko  Plateau  might  be  more  advantageously  adopted." 

CallUtemon  salignus,  DC,  var.  Sieberi,  F.  v.  M. — Pretty  Point,  5,600  feet. 

JEueaUfptus  coriacea^  A,  Cunn.  (syn.  E.  pauciflora^  Sieb.)— 6,000  to  6,500 
feet. — The  alpine  form  of  this  species  with  smaller  and  more  rigid  leaves 
than  the  normal  species. 

ONAGAEIE^. 

Epilobium  glabellum,  Forst.— Pretty  Point,  5,600  feet  j  also  6,000  feet. 
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FMBELLIFBRuS:. 

Hydroeotyle  hirta,  B.  Br.,  Tar.  ptmtta,  Bentlu— 6,090  to  7,000  feet- 
Agrees  well  with  the  yarietj  figured  in  Hooker.  Fl.  Ihim.,  xxxiii  (A),  as 
jET.  vagans. 

Azorella  cunetfoUa,  F.  t.  M.— 4>,000  feet. 

Azorella  dichopetala,  Benth.~6,500  to  7,000  feet. 

DiplcupU  hydroeotylea^  Hook.  f.  (sjn.  Huanaca  hydroeofylea^  Benth,  et 
Hook,  f.)— 7,000  feet. 

Seteli  algen$,  P.  v.  M.— 6,500  feet. 

Aciphylla  simplicifolia,  F.  T.  M. — 6,500  feet. 

Aciphylla  glacialU^  F.  v.  M. — ^7,000  feet. 

OreomyrrhU  andicola,  Endl.     (Two  forms).— 6,600  to  7,000  feet. 

OreomyrrhU  pulvinifica,  F.  v.  M.— 6,000  to  7,000  feet. 

EUBIACE^. 

Nertera  depresia,  Banks  (Syn.  Ooprosma  Nerterc^  F.  v.  M.) — 6,500  feet 
Aiperula  conferta,  Hook.  f. — 6,000  feet. 

Aspervla  Gunnii,  Hook.  f. — 6,000  to  6,500  feet. — (These  two  species  are 
incluaed  by  Baron  von  Mueller  under  A,  oligantha^  F.  t.  M.) 

COMPOSIT-S:. 

Olearia  megalovhylla^  F.  y.  M.  (sjn.  Aster  megalophylla^  F.  v.  M.) — 6,000 
to  6,000  feet. — ^The  flower-heads  are  not  clustered,  and  are  on  elongated 
petioles,  which  give  the  plant  a  different  appearance  from  the  type. 

Olearia  itellulata,  DC.  (Syn.  A$ter  sfellulatus,  LabilL)— 5,000  to  6,500 
feet. — ^This  form  is  nearest  to  var.  caneicent,  Benth. 

Olearia  iodoehroa,  F.  t.  M.  (Syn.  Aster  iodochrus^  F.  v.  M.) — 6,000  to 
6,600  feet. 

Celmisia  longifolia^  Cass.  (Syn.  Aster  Celmisia^  F.  v.  M.) — Pretty  Point, 
5,600  feet ;  also  6,000  to  7,000  leet.    Including  a  very  slender  form. 

Braehyeome  radicans^  Steetz. — 6,500  feet. 

Brachyoome  scapioera,  DC. — 6,000  to  6,500  feet.  In  the  Flora  Ausira- 
liensis,  *'  flower  heads  not  large." — In  these  specimens  the  flower  heads  aro 
rather  large. 

Braehyeome  nivalis,  F.  t.  M.— 6,000  to  7,000  feet 

Braehyeome  stricta,  DC— 6,500  feet. 

Oraspedia  Eiekea^  Cass.— 6,500  to  7,000  feet. 

Oraspedia  Bicheay  Cass.,  Tar.,  alpina,  Benth. — 7,000  feet. 

Oassinia  aculeata,  E.  Br. — Jindabyne  8,000  feet,  also  up  to  5,500  feet. 

Bodolepis  longipedata^  A  Cunn. — 5,000  feet. 

Bodolepis  acuminata,  S.  Br.— 5,600  to  7,000  feet. 

Leptorrhynchos  squamatus.  Less.     (Syn.  X.  nitidulus,  DC.) — 6,000  feet 

Seliehrysum  hraeteatum,  Willd.  (Syn.  H,  lueidum,  Henckel). — 5,000  to 
6,000  feet. — This  plant  has  a  little  cottony  wool  which  may  help  to  connect 
it  with  J?.  Milligani,  Hook,  f . 

Seliehrysum  rosmarlnijblium,  Less.,  var.  (a). — ^Pretty  Point,  5,500  feet  I 
cannot  distinguish  this  form  from  Ozothamnus  thyrsoideus,  DC,  described 
in  Hook,  f .  Fl.  Tasm.,  i,  205. 
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Seliehrytmm  rosmarinifolium^  Less.,  var.  08). — 6,000  to  7,000  feet.  This 
form  is  apparently  identical  with  Ozothamnus  erica/oUus,  Hook.  f.  figured  at 
t.  67  of  Hook,  f .     FL  Tatm, 

Helipterum  anthemoides,  DC— 5,000  to  6,600  feet. 

Helipterum  ineanum,  DC— 6,000  to  7,000  feet.— The  yellow-flowered 
variety  was  collected  at  the  lower,  and  the  white-flowered  at  the  higher 
elevation. 

Baoulia  Oatipes,  Hook  f.  (Syn.  Leontopodium  Caiipes,  F.  v.  M.) — 7,000 
feet. 

Onaphalium  japonieum,  Thxmh.  (Alpine  form). — 7,000  feet. — ^About  an 
inch  high,  and  forming  a  dense  matted  growth. 

Seneeio  peoHnatuSy  DC,  var.,  pleioeepalui^  Benth. — Pretty  Point,  6,600 
feet. 

Seneeio  Oeorgianus^  DC. — Pretty  Point,  6,600  feet. 

Microseris  Fonteri^  Hook.  f. — 5,000  feet. 

STYLlDIlLaS. 

Stylidium  gramUUfoUum^  Swartz.  (Syn.  Oandollea  serrulata,  LabilL) — 
6,000  to  6,600  feet. 

GOODENIACEiE. 

Goodenia  hederacea,  Sm. — Snowy  Mountains,  6,000  to  7,000  feet. 
Scavola  Hookeri,  P.  v.  M.— 6,500  to  7,000  feet. 

CAMPANIJLACEiE. 
Wdhlenlergia  gracilis^  A.  DC — Pretty  Point,  6,600  feet, 

EPACRIDEJE. 

Fentachondra  pumila^  R.  Br.  (Syn.  Trochoearpa  pumila,  P.  v.  M.) — 
6,000  to  7,000  feet. 

Monotoca  eUiptica,  B.  Br.— 6,000  to  0,500  feet. 
Fpacru  petrophila,  Hook.  f. — 5,500  to  6,600  feet. 
Bichea  Gunnii,  Hook,  f . — ^5,500  to  6,500  feet. 

aENTIANE^. 

Gentiana  monfana,  Forst.,  var.  Boxoia^  Benth.  (Syn.  G,  iaxosa,  Forst.) — 
5,000  to  7,000  feet. 

SCEOPHULABINE^. 

Veronica  Dertoentia^  Andr. — 6,000  to  6,600  feet. 
Veronica  nivea,  Lindl. — ^Tate  Bange,  6,000  feet. 

Euphrasia  collina^  E.  Br.  (Syn.  E.  Broumii^  F.  v.  M.) — Pretty  Point, 
6,600  to  6,000  feet ;  also  up  to  7,000  feet. 

Euphrasia  anfaretica,  Benth. — Mount  Townsend,  7,000  feet. 

LABIATE. 
Frostaniliera  cuneaia,  Benth. — 5,500  to  6,500  feet. 

PLANTAGINE^. 
Flantago  varia,  E.  Br.— 6,000  feet. 
Flantago  stellaris,  F.  v.  M.— 6,500  to  7,000  feet. 
Flantago  Gunnii,  Hook,  f.— 6,600  to  7,000  feet. 
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PABONTCHIACE^. 

Scleranthus  hifloruSy  Hook.  f. — Pretty  Point,  5,600  feet. 

POLYGONACRE. 
Bumex  Brownii,  Campd. — ^Pretty  Point,  6,000  feet. 

PEOTEACILS;. 

Oritet  laneifoUa,  E.  v.  M.— 6,500  feet. 
Orevillea  (?)  auitralU,  R.  Br.     (Foliage  only.)— 6,500  feet. 
Lomatia  longifolia,  B.  Br.,  var.  Jindabjne,  3,000  feet. — ^This  form  has  the 
usual  linear-lanceolate  leaves,  but  none  of  them  exceed  2  inches  in  length. 

THTMELEACRa:. 

Bimelea  alpina,  F.  r.  M.— 6,500  to  7,000  feet. 

Fimelea  hypericina^  Benth.,var.  ligustrina,  Labill. — Pretty  Point,  6,000  feet. 

EUPHOEBIACEiE. 

Poranihera  micraphylla,  Brongn. — 6,500  feet. 

OECHTDKS:. 
JPraiophyllum  patens,  E.  Br.— 6,000  to  6,500  feet. 

LILIACILE. 

Aitelia  alpina,  E.  Br.— 6,000  to  7,000  feet. 
Dianella  tagmaniea,  Hook.  f. — Pretty  Point,  5,600  feet. 
Bulbine  huUma,  Haw.— 5,000  feet. 
Arthropodium  paniculatum,  E.  Br. — 5,000  feet. 

JIJNCKS:. 
Luzula  campestris,  DC. — Pretty  Point,  5,500  feet. 
Juneusfalcatusy  E.  Mey. — Pretty  Point,  5,500  feet. 

EESTIACEiE. 
Bettio  ausirali$f  E.  Br. — Pretty  Point,  5,500  feet. 

CYPEEACEiE. 

Scirpus  crasHuiculus,  Hook.  f.  (Syn.  Isolepis  crastiuseulut.  Hook,  f.— 
Pretty  Point,  5,500  feet. 

Chrpha  alpina,  E.  Br.— Pretty  Point,  5,500  feet. 

Carex  (?)  decUnata,  Boott.— Pretty  Point,  5,500  feet.  The  spikelets 
appear  to  be  all  empty. 

Carex  vulgaris,  Fries.,  var.  Oaudiehaudiana,  Boott.  (Syn.  O,  easpitaSf 
E.  Br.)— Pretty  Point,  6,500  feet. 
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GEAMINEiE. 

Aqrosiis  seahra*yfiili. — Pretty  Point,  6,500  feet. 

Agrostis  venusta,  Trin. — Pretty  Point,  5,500  feet. 

De9ehampsia  caspUosa,  BeauT.     (Syn.  Aira  eafpitosa^  Linn.) — 5,000  to 
6,000  feet. 

TrUetum  sulspicatum^  Beauv. — 6,000  feet. 

Danthonia  penicillata,  F.  t.  M.     (d  forms.) — 4,500  feet. 

Danthonia  rolusta,  F.  v.  M.--6,000  to  7,000  feet. 

Foa  ccespifosa,  FoPflt.,  var.  latifolia^  Benth. — 6,000  feet. 

Schedonorus  Hookerianuij  Benth.     (Syn.  Foa  Sookeriana,  F.  v.  M.)— 
Pretty  Point,  5,500  feet. 

Agropyrum  pectinatum,  Beaur.— 5,000  to  6,000  feet. 
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Botanical  Notes. 


1)UEABILITY  OF    COLONIAL   TiMBEBS. 

Mb.  Forester  Brown,  of  Fort  Macq^uarie,  has  recently  sent  to  the  Depart- 
ment some  interesting  specimens,  which  show  the  durability  of  some  of  oar 
Colonial  timbers  under  rather  adverse  circumstances.  The  White  Beech  is 
Ghnelina  Leichhardtii  ;  the  Ironbark  is  red,  and  probably  Eucalyptus  sidero- 
pHloTa;  the  Blackbutt  is  Eucalyptus  pilularU  \  and  the  Qrey  Grum  is  Euea- 
lyptuM  taligna  var.  {see  last  month's  Gfazette,  p.  746). 

Specimens  of  old  timber  from  a  windmill  at  Fort  Macquarie,  erected  in 
1832.  This  windmill  has  not  been  worked  for  about  thirty  years,  ten  years 
of  which  time  the  inside  has  been  exposed  to  the  weather : — 

WhUe  Beech— 

(1)  Section  of  brace  to  support  roof,  9  in.  x  4^  in.  ;  perfectly  sound. 

(2)  Section  of  cog  of  large  wheel ;  thirty-two  years  in  ose ;  perfectiy  sound. 

Ironbark — 

Section  of  sail-arm,  5  ft  x  5  ft. ;   very  superficial  weathering ;   otherwise  perfectly 
sound. 

BlackhuU— 

Section  of  brake  to  stop  machinery,  8  in.  x  8  in. ;  fissures  have  opened,  and  diy  rot 
has  set  in  through  exposure  to  damp. 

Specimens  of  old  timber  from  the  Old  Asylum,  Fort  Macquarie.  This 
building  was  erected  about  1840,  and  pidled  down  in  1898 : — 

WhUe  Beech-^ 

(1)  Section  of  flooring-board  fifty-three  years  in  use,  6  in.  x  1  in. ;   quite  sound,  and 

has  kept  its  colour  well. 

(2)  Section  of  window-frame,  fifty-three  years  in  use,  5}  In.  x  4  in. ;  perished  at  one 

angle  of  the  frame  where  it  has  been  in  contact  with  the  ground ;  otherwise 
sound. 

Orey  Cfum— 

Section  of  plate  fifty-three  years  in  use,  4  ft.  x  2  ft. ;  perfectiy  sound. 

Blackbutt— 

Section  of  plate  fifty-three  years  in  use,  3}  ft.  x  2}  in.  ;   cracked  somewhat  outside, 
but  otherwise  sound. 

"^  Grass-tree  Gum. 

The  following  notes  by  Foresters  Q-.  R.  Brown,  of  Fort  Macquarie,  and 
Augustus  Eudder,  of  Booral,  supplement  the  information  given  in  last 
month's  Gazette,  page  748.  Both  these  Foresters  chiefly  refer  to 
Xanthorrhoea  dborea  and  its  red  resin. 

Mr.  Forester  Q-.  R.  Brown,  of  Fort  Macquarie,  states : — **  The  Grass-tree 
is  scattered  throughout  this  district,  and  grows  to  an  average  height  of  from 
8  to  10  feet.    It  fovours  sandy  and  stony  soils.  The  base  of  the  inner  leaves, 
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'wbicli  Has  a  pleasant  juicj  taste,  was  eaten  by  the  Aboriginals.  As  a  role^ 
tlie  resin  from  the  plant  is  found  after  bush-fires  about  the  roots,  near  to 
the  butt.  The  resm  is  often  used  by  the  Chinese  for  varnishing  cheap 
furniture  made  by  them  in  Sydney.  The  tree  is  also  split  in  half,  and  after 
the  centre  pith  is  cleaned  out,  used,  principally  on  the  Diggings,  for  spouts 
to  carry  water  a  distance ;  for  this  purpose  it  is  much  more  suitable  than  the 
Bangalow  Palm." 

'Mx.  Budder  states : — "  The  grass-tree  is  present  in  this  district,  but  not  in 
Tery  great  quantity.  It  is  met  with  within  a  few  miles  from  here  (Booral), 
and  near  Bulladelah,  and  on  the  Wallingat,  but  more  plentifully  on  the  tops 
of  some  of  the  mountains  near  Copeland.  I  have  observed  it,  more  or  less, 
in  all  the  districts  between  Booral  and  Queensland,  and  in  almost  all  sorts  of 
soil  and  situations,  both  on  the  banks  of  tidal  streams  and  on  the  tops  of 
the  highest  mountains.  In  the  Hastings  district,  particularly  in  the  neigh- 
bourhood of  Mount  Seaview,  it  was  very  plentiful,  and  may  be  so  at  present. 
There  it  grew  on  the  slopes  of  the  hills  to  their  summits.  With  regard  to 
soil,  I  have  seen  it  thriving  on  barren  clayey  land,  on  sandy .  land,  on  rich 
alluvial,  on  the  banks  of  streams  and  gullies  and  skirts  of  brushes,  6n  the 
tope  of  scrubby  mountains,  and  on  open  forests  of  porphyritic  and  slate 
formations ;  but,  as  far  as  I  have  observed,  it  seems  to  prefer  the  basalt 
country.  On  the  richer  alluvial  soil  in  particular — I  think  it  depends  a  good 
deal  on  the  nature  of  the  debrU  forming  it — ^it  grows  luxuriously,  and 
branches  out  a  good  deal,  though  in  such  situations  it  is,  I  think,  less  pro- 
ductive of  gum  than  is  the  case  with  trees  growing  on  poorer  soils  and  more 
exposed  situations.  This  gum,  or  resin,  is  found  lodged  between  the  laminie 
formed  by  the  flattened  base  of  the  long  thin  angular  leaves,  but  in  much 
larger  quantity  in  the  rind  or  bark  of  these  plants,  of  which,  in  fairly  good 
BjpecimenRy  it  probably  constitutes  fully  a  third  part  of  the  whole  ;  but  none 
of  it  seems  to  exist  in  their  pithy  fibrous  centres.  In  many  cases  the  resin 
IS  found  to  exude  from  the  plants  where  wounded,  also  under  the  influence 
of  bush-fires,  and  is  often  found  at  their  base,  above  the  roots,  or  a  little 
under  the  surface  of  the  ground,  in  an  almost  pure  state.  The  grass-tree, 
when  not  in  flower,  attains  an  elevation  of  about  10  to  16  feet,  with  a 
diameter  of  about  9  or  10  inches,  and  in  the  blooming-time  throws  up  a 

r'\e  from  6  to  10  feet  in  length,  which  is  covered  with  small  ,white  star- 
ped  sessile  bloom,  very  attractive  to  bees.  The  tree  is  of  gregarious 
habit.  With  regard  to  my  rough  estimate  of  the  percentage  of  resin  in  the 
bark  of  this  plant,  it  is  intended  as  an  all-round  average  of  those  of  all  ages 
and  sizes.  In  the  case,  however,  of  young  trees  with  lobes,  say  of  about 
4  to  6  feet  in  elevation — where  they  have  not  suffered  much  from  bush- 
fires— their  bark  is  thicker,  and  its  yield  in  resin,  I  should  think,  fully  50  or 
60  per  cent.,  and  of  far  superior  quality  to  that  in  the  old  trees,  which,  as  a 
rule,  have  been  scorched  many  times  by  bush-fires,  and  so  damaged.  In  the 
olden  days  the  Aborigines  used  this  resin,  mixed  with  the  wax  of  the  native 
bees,  in  the  fastenings  of  their  weapons,  &c.  I  have  also  seen  it  used  by 
boiling  and  mixing  with  coal-tar  for  dressing  under  the  lining  of  old  boots ; 
but  in  the  boiling  great  care  is  needed,  owing  to  its  ^reat  tendency  to  froth 
over.  The  base  of  the  young  tender  leaves  of  this  plant  are  palatable,  and, 
as  far  as  I  have  tried  them,  wholesome,  and  would,  no  doubt,  help  to  sustain 
the  life  of  a  person  lost  in  the  bush.  I  should  have  stated  that  there  are 
several  other  varieties  of  Xanthorrheea  besides  that  mentioned  in  this  Eeport, 
but  most  of  them  are  of  a  dwarf  character,  and  are  usually  found  growing 
on  very  poor  clayey  or  sandy  soils :  these,  as  far  as  I  am  aware,  are  of  no 
value." 
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The  Cltjsteebd  Clovhsr  (Trifolium  glomeratum,  Linn.) 

This  is  a  rerj  old  introduction  to  New  South  Wales,  having  probably  been 
brought  with  White  Clover  seed  in  the  first  place.  Within  a  week  it  hai 
been  sent  to  the  Department  by  four  difEerent  correspondents — at  Denili- 
quin^  Condobolin,  Mowabla,  and  Inverell— ^the  writers  stating  that  iiiej 
notice  it  for  the  first  time^  so  the  probability  is  that  it  is  spreading.  It  will 
be  remembered  that  the  Barnyard  G-rass  (Pantcum  Crtu-galli)  spread 
similarly  last  year.  This  Trefoil,  or  Clover,  is  a  native  of  England  and  the 
continent  of  Europe,  but  it  has  no  refutation  as  a  fodder-plant,  being  rather 
a  small  and  somewhat  harsh  {>lant  in  its  native  countnes.  But  in  New 
South  Wales  it  appears  to  attain  a  more  luxuriant  growth,  for  specimens 
that  have  passed  tlm>ugh  my  hands  are  larger,  and  apparently  more  succu- 
lent, than  European-grown  specimens  in  my  possession.  A  correspondent 
of  the  Department  from  Mowabla  writes : — "  It  is  greedily  eaten  by  stock ; 
is  evidently  much  preferred  to  the  common  Trefoil,  and  grows  very  abund- 
antly. .  .  .  My  opinion  is  that  it  will  become  a  most  valuable  f  odde^ 
plant  in  this  part  of  the  Central  Division.'*  There  is  room  for  inquiry  in 
refi;ard  to  this  plant,  and  therefore  I  should  be  glad  if  pastoralists  and 
others  would  favour  the  Department  with  their  experience.  In  the  coast 
districts  I  have  noticed  it  apparently  endeavouring  to  elbow  out  White 
Clover,  and  while  stock  crop  it  readily  enough  with  other  herbage,  I  do  not 
think  that  we  have  much  evidence  yet,  of  a  specific  character,  in  regard  to  it. 
It  is  common  enough  in  the  coast  and  mountain  districts  of  the  Colony,  and 
will  be  found  to  dry  up  at  the  approach  of  hot  weather.  It  bears  some 
resemblance  to  white  clover  in  general  appearance. 
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Weeds. 


By  0.  T.  MUSSON, 

Hawkesbuiy  Agrionltural  College. 


Definition  of  "Weeds." 

"Weeds'*  are  defined  as,  "Plants  out  of  place";  "Any  plant  growing  in 
cultiyated  ground  to  the  injury  of  the  crop  or  desired  vegetation,  or  to  the 
disfigurement  of  the  place  ;  "  Any  unsightly,  useless,  or  injurious  plant.'* 
Webster  adds,  "the  word  has  no  definite  application  to  any  particular 
plant." 

Without  entering  into  any  critical  examination  as  to  exactly  what 
plants  are  weeds  and  what  are  not,  we  may  accept  as  "  weeds  "  any  plants 
that  are  of  no  use  to  man,  so  far  as  we  know,  and  are  impediments  to 
cultiyation.  In  a  general  way  this  definition  of  "  weeds  "  will  serve  our 
present  purpose.  It  will  be  shown  shortly  that  plants  may  be  at  one  time 
weeds,  whilst  under  different  circumstances  they  may  be  fairly  classed  as 
useful;  moreover,  it  may  be  said  that,  contemplating  plants  as  a  great 
assemblage  of  life  forms,  none  of  them  are  without  some  use  in  the  world. 
It  is  from  man's  special  point  of  view  as  a  cultivator  that  weeds  incur  odium, 
for  there  can  be  no  doubt  that  even  weeds  fulfil  a  duty  in  the*great  scheme 
of  nature. 

Plants  become  "  weeds,"  not  because  of  any  innate  tendency  on  the  part 
of  plants  causing  them  to  pose  as  ill-conditioned  members  of  the  vegetable 
kingdom,  but  on  the  consent  and  by  the  inaction  of  man.  They  become 
"  weeds  "  when  they  crowd  out  other  more  useful  plants. 

Shakespeare  says,  "  Most  subject  is  the  fattest  soil  to  weeds."  Good  soil 
grows  weeds  better  than  does  poor ;  the  obvious  lesson  to  be  gathered  from 
this  fact  is,  "  not  to  let  the  useless  plants  grow  " ;  man  can  by  forethought 
and  by  the  adoption  of  proper  precautions  keep  such  down  and  allow  only 
useful  plants  to  mature. 

Disadvantages  of  Weeds. 

It  will  be  interesting  to  observe  in  what  ways  weeds  are  disadvantageous. 

(a)  When  growing  luxuriantly  they  prevent  sunlight  from  acting  jjroperly 
on  the  ground  or  on  any  low  growing  crop,  consequently  diminishing  soil 
activity  and  assimilative  power  in  the  crop. 

(b)  They  prevent  air  from  reaching  the  soil ;  this  is  bad  again,  for  the 
supply  of  oxygen  then  runs  short.    Tney  also  absorb  much  moisture. 

(c)  They  take  plant  food  out  of  the  soil  that  might  be  reserved  there,  or, 
better  still,  be  ma!de  use  of  by  some  useful  crop.  We  must  remember,  how- 
ever, that  when  weeds  are  ploughed  in,  especially  such  as  are  Leguminose^ 
they  make  good  green  manure.    The  cultivator  could  and  should  avail  him* 
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self  of  the  fact,  and  sow  suitable  seed  where  found  necessary,  with  the 
express  intention  of  growing  a  crop  to  be  used  as  a  green  manure ;  weeds 
would,  under  such  circumstances,  be  to  a  great  extent  smothered  out,  and 
the  maximum  capabilities  of  the  soil  made  use  of.  We  should  be  taxing 
the  soil  too  much,  however,  if  such  crops  are  always  reaped ;  when  grown 
between  fruit  trees,  and  in  mapy  other  cases,  they  should  be  grown  as 
''  plant  food  conservers,"  and  ploughed  in  as  indicated. 

{d)  They  cause  great  loss  of  time  in  the  work  necessary  for  their  eradica- 
tion ;  though,  we  must  remember,  this  necessitates  constant  cultivation,  and 
in  frequently  stirring  the  soil  we  encourage  favourable  circumstances  with 
respect  to  plant  growth. 

(e)  Many  we^s  are  detrimental  to  stock,  being  distinctly  injurious, 
either  (1)  from  being  poisonous,  or  reputed  so,  as  Darling  Pea  and  other 
LeguminosoD,  certain  Euphorbiacese,  Thymelacesd,  and  Campanulac^e.  No 
doubt  many  cases  of  plants  proving  uowholesome  for  stock  arise  from  the 
fact  that,  owing  to  regular  food  being  scarce,  they  change  to  a  new  kind 
suddenly,  and  are  at  times  seriously  affected  thereby,  the  result  causiDg 
apparent  poisoning ;  or  (2)  they  may  be  indirectly  injurious,  not  from  any 
poisonous  qualities  inherent  in  the  plant,  but  from  the  fact  that  a  heavy 
feed  on  such  plants  as  the  stagger-weed,  causes  formation  of  gas  in  the 
animal's  stomach  and  brings  about  the  condition  known  as  "  blown "  or 
''  hoven"  ;  or  (3)  plants  may  be  injurious  to  wool,  as  spear  grasses,  clover 
burr,  and  Bathurst  burr;  or  (4)  injury  may  be  done  to  the  stock  through 
mechanical  causes,  as  in  the  case  of  spear  grasses  injuring  sheep,  emex,  and 
the  fruits  of  Paddy  lucerne  causing  inflammation  in  fowls. 

(y*)  Some  are  parasitic,  as  dodder  and  mistletoe,  true  plant  thieves. 

(£)  Fungous  pests  live  upon  weeds  parasitically,  to  the  detriment  of  the 
weeds  certainly,  but  such  plants  in  supporting  fungi  help  to  retain  in 
existence  innumerable  colonies  of  fungoid  pests.  To  take  one  case  out  of 
many  :  numerous  wild  Crucifene  are  the  hosts  of  white-rust  and  a  powdery 
mildew  (a  Peronospora,  very  common  on  a  wild  Senebiera  with  us),  both  of 
which  pests  attack  crop  plants  of  the  same  natural  order,  as  cabbage  and 
horse-radish,  at  times  causing  serious  damage. 

Were  there  no  weeds,  we,  in  treating  plants  for  diseases,  would  have  our 
chances  of  eradicating  them  enormously  increased.  Many  spores  would  die 
out  without  germinating  if  no  nurse-plant  existed  to  be  made  use  of, 
perhaps,  just  at  a  critical  time,  when,  failing  a  nurse-plant,  the  spores  most 
die. 

Failing  crop  plants,  weeds  form  the  host%  upon  which  manj  fungi  live. 
We  treat  the  crop  plants  and  allow  the  weeds  to  carry  on  their  pemicioua 
work.  Theoretically,  we  should  allow  nothing  to  grow  in  our  cultivated 
ground  unless  acting  beneficially  ;  practically,  this  is  almost  impossible,  our 
every-day  life  shows  that  we  cannot  always  do  what  we  should  do.  Did  we 
follow  this  rule  out,  however,  to  the  best  of  our  ability,  we  should  certainly 
reduce  many  pests  to  a  minimum,  bringing  plant  disease  under  such  control 
as  would  enable  such  as  occurred  to  be  much  more  satisfactorily  dealt  with 
than  is  at  present  the  case. 

All  fungus-smitten  plants  may  be  looked  upon  as  detrimental  in  one  way 
or  another,  directly  or  indirectly ;  they  must  be  detrimental  to  stock,  as  has 
been  pointed  out  by  several  writers,  tnough  we  may  frequently  not  be  able 
to  trace  the  ill  effects.  A  few  amongst  the  parasitic  fungi  are  useful, 
amongst  them  Ergot  of  Bye :  this  pest,  though  medicinally  valuable,  has  a 
disastrous  effect  upon  cattle  if  eaten  by  them.  The  Boot-tubercle  Bacilli  of 
Legumino88&  furnish  another  instance. 
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(h)  Not  only  do  weeds  support  fungous  pests,  which  at  times  attack  our 
crops,  but  they,  to  a  large  extent,  provide  food  for  insects,  which,  in  very 
many  cases,  when  opportunities  arise,  attack  crop  plants.  For  instance, 
many  of  subterranean  habit,  wireworms  (the  larvsB  of  click  beetles),  curly 
white  grubs  (larva)  of  cockchafers),  mole  crickets,  and  others,  attack  plant 
roots  indiscriminately.  Again,  wild  Solanums  support  insects  that  will 
damage  cultivated  plants ;  the  28-spot  ladybird  in  this  country  and  the 
Qolorado  beetle  in  U.S.A.  for  instance.  In  cultivated  ground  the  soil  is 
kept  loose,  and  as  crop  plants  are  often  very  succulent,  and  even  weeds  grow 
more  luxuriantly  in  such  soil  than  in  such  as  is  hard  and  uncultivated, 

?lentiful  food,  and  of  the  most  approved  kind,  is  provided  for  insects, 
t  is  easy,  therefore,  to  understand  why  pests  concentrate  in  the  cultivated 
parts  of  the  earth.  We  must  not  forget  that  in  doing  away  with  much  of 
the  earth's  natural  covering  of  grass  and  forest  we  are  destroying  insect 
food.  Insects  must  iind  food  somewhere  or  die ;  consequently  our  crops 
suffer.  Moreover,  it  is  only  natural  that  our  tender  succulent  vegetables 
and  fruits  should  be  appreciated  when  once  tried.  Damage  consequent  upon 
insect  attack  prepares  the  way  and  provides  opportunities  for  fungoid  pests 
which  are  present  everywhere  in  tbe  spore  state,  generally  incapable  of 
damaging  a  plant  whose  protective  epidermis  is  intact,  but  ready  for  any 
chance  bruise  or  open  spot  of  any  kind  on  the  bark  of  the  stem  or  the  skin 
of  the  fruit  that  wnl  give  access  to  the  soft  tissues :  if  an  opening  is  found 
the  plant  has  to  suffer  from  fungous  attack,  and  is  to  a  great  extent  power- 
less to  resist.  The  spore  simply  fulfils  its  life's  work,  building  up  a  new 
generation,  making  use  for  that  purpose  of  food  provided  by  the  host. 
.  From  the  insect  and  fungus  point  of  view,  the  allowing  of  weeds  to  grow 
is  just  the  particular  thing  required  at  times  to  tide  them  over  periods  of 
drought,  danger,  and  distress.  In  keeping  weeds  down  we  either  kill  pests 
out  by  starving  them  or  we  drive  them  away  in  search  of  food.  In  the  latter 
case  our  neighbours  should  see  that  thev  have  not  allowed  their  weeds  to 
remain  to  provoke  attack  by  presenting  tne  travelling  pests  with  attractive 
food.  In  all  cases  (very  numerous  in  nature)  where  insects  and  fungi  can 
only  flourish  on  some  one  plant  or  small  group  of  plants,  we  prevent  the 
pests  from  establishing  themselves  i£  we  keep  down  their  natural  food 
plants,  as  they  do  not  readily  take  to  new  kinds  of  food.  Many  pests  have, 
however,  through  stress  of  circumstances,  become  accustomed  to  variety  of 
food  ;  more  particularly  is  this  the  case  with  locusts,  scale,  and  many  insects 
that  feed  by  means  of  a  sucking  tube. 

Weeds  sometimes  advantageous. 

There  is,  however,  another  side  to  the  question.  "Weeds"  are  not 
always  useless,  either  in  themselves  or  by  nature  of  their  location.  Many 
plants  that  are  weeds  under  one  set  of  circumstances,  may  become  useful 
plants  under  another.  This  apparent  paradox  introduces  one  of  the  most 
interesting  phases  of  the  whole  subject.  A  few  examples  will  serve  to 
illustrate  the  point. 

1.  On  steep  ground  where  heavy  rainfall  occurs  it  is  sometimes  advisable 
to  allow  orchard  weeds  to  remain  through  the  worst  of  the  rainy  weather,  as 
they  prevent  the  soil  from  being  washed  away.  Under  such  circumstances 
plants  that  are  suitable  for  green  manure  would  grow  equally  as  well  as  weeds 
and  prove  more  useful — Buckwheat  or  some  suitable  leguminose  plant,  for 
instance,  providing  at  once  protection  for  the  soil,  plentiful  bee  food,  and, 
when  ploughed  in,  good  green  manure.     Such  a  crop  would  conserve  impor- 
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tant  manurial  elements  that  might  otherwise  be  carried  awaj  in  the  rain- 
water draining  from  the  land,  l^ides  returning  to  the  soil,  in  the  case  of 
legominosfl^,  more  nitrogen  than  it  took  out ;  the  snpply  of  this  important 
element  coming  partly  from  the  air  through  the  medium  of  special  organisms 
in  the  root  tul^rcles. 

2.  Weeds  sometimes  provide  good  food  for  stock.  The  cloTer  burr 
{Medieago  dentiadata),  although  damaging  wool  by  reason  of  its  hooked  fruits, 
being  difficult  to  clear  away  when  once  in  it,  is  a  most  useful  fodder  plant, 
both  in  respect  of  its  stem  and  leaves,  and  of  the  fruits  when  ripe ;  when 
nothing  of  stem  or  leaf  remains,  the  fruits,  often  lying  on  the  ground  in 
great  numbers,  not  only  keep  alive,  but  will  fittten  sheep.  The  Ca;pe  weed 
(prvpfoitemma  calendulaeed),  an  introduced  composite,  is  also  useful  as  a 
fodder  plant ;  and  an  introduced  Crowfoot,  one  of  the  Gkraniaceae,  gives,  in 
the  fiiverina,  a  most  valuable  spring  fodder.  I  have  seen  horses  dabtily 
picking  the  flowers  from  heads  of  the  despised  black  thistle.  The  variegated 
or  spotted  thistle  (Carduus  marianut)  makes  capital  ensilage,  indeed,  it  is 
said  that  all  weeds  are  suitable  for  the  silo.  Balm  or  Stagger  weed  (Sfachys 
arvensis)  is  most  plentiful  in  orchards  with  us  ;  it  is  a  valuable  bee  plant,  a 
quality  also  possessed  by  the  small  Cape  weed  or  mock  dandelion  (^ffypoeharU), 
Paddy  lucerne  (Sida  rhomhifolia)  ^  a  bad  weed  when  growing  out  of  place 
and  uncared  for,  sown  thicklv  and  properly  looked  after,  produces  a  useful 
fibre,  not  of  the  first  class,  but  quite  as  good  as  many  fibres  that  find  a 
market ;  moreover,  the  leaves  and  young  tops  are  freely  eaten  by  stock. 
The  nut  grass  (Cyperus  rotundwt),  an  ineradicable  pest  in  cultivated  ground, 
finds  a  use  for  its  tubers  in  their  being  good  pig  food  (the  ground,  however, 
is  so  rooted  up  in  the  search  for  them,  that  its  appearance  is  quite  spoilt), 
and  when  dry  and  crushed  they  are  sweet-scented.  Horehound  {Marruhium 
vulgare)^  a  common  weed  in  manjr  parts  of  New  South  Wales,  when  dried 
is  marketable  in  moderate  quantities.  Couch  grass  (Cynodon  dacfylon),  a 
bad  weed  of  cultivation,  but  a  valuable  fodder  grass,  finds  another  use  in 
India,  where  the  underground  stems  are  turned  to  account  in  making  a 
cooling  summer  drink.  All  our  cultivated  plants  have  descended  from  wild 
forms  possessing  some  favourable  characteristic ;  by  careful  cultivation  and 
selection  their  possibilities  in  certain  directions  have  been  encouraged  and 
developed ;  take  away  the  care  and  attention  and  they  revert  to  their  original 
forms.  Many  plants,  frequently  called  weeds,  form  valuable  additions  to 
our  pastures,  from  possessing  medicinal  properties,  tonic  or  purgative,  for 
instance,  not  only  giving  varied,  but  healthy,  food.  It  is  a  question  whether 
we  are  right  in  applying  the  word  "  useless  "  to  any  plant ;  even  in  the  case 
of  any  so-caUed  poisonous  plants  there  is  something  to  be  said  :  it  would  be 
an  intereating  point  to  decide  whether  poisonous  principles  in  plants  (of 
which,  by  the  way,  nothing  can  be  traced  in  our  well-known  Darling  pea), 
frequently  dissipated  by  heat,  would  be  got  rid  of  in  the  silo. 

Where  our  Weeds  came  from. 

Many  of  our  so-called  weeds  are  native  to  the  country,  but  a  large  pro- 
portion of  the  worst  of  them  have  been  introduced  from  abroad.  About 
250  species  of  foreign  plants  are  now  found  naturalized  in  New  South 
Wales,  coming  from  all  parts  of  the  world,  but  chiefly  from  those  countries 
with  which  our  commercial  intercourse  is  greatest.  Some  of  them  were 
introduced  as  useful  plants  of  set  purpose,  but  having  fallen  into  disuse 
now  cumber  the  ground ;  the  greater  quantity,  no  doubt,  have  been  brougbt 
unwittingly  by  man  in  the  ordinary  course  of  trade.     Only  a  short  time  ago 
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a  box  of  fig  cuttings  from  Smyrna  was  opened  in  the  College  orchard ;  next 
season  several  strange  plants  sprang  up  near  where  the  unpacking  had  been 
done.  Amongst  them*  Artemisia  vulgaris^  a  composite ;  Hypeeoum  proeuni' 
hens,  a  poppy ;  A.  vesicaria,  allied  to  the  starworts  and  pinks ;  Trifolium 
resupinatum,  and  two  other  undetermined  Leguminosea.  We  were  very 
careful  to  destroy  every  example  of  these  plants  before  seeding.  I  lately 
received  through  a  student  of  the  College  specimens  of  what  is  evidently 
Martgnia  prohoseidea,  one  of  the  Fedaliacete,  from  a  paddock  in  the  Eichmond 
Bottoms.  In  the  course  of  trade  exchanges,  various  seeds  travel  from 
country  to  country.  "  Over  sixty  species  of  aliens  have  appeared  on  railway 
banks,  on  dredgings  from  the  river  Trent,  and  on  waste  ground  near  malt- 
kilns  and  mills  at  Newark  (England)  recently— that  is,  since  the  barley, 
wheat,  oats,  and  linseed  have  been  imported  from  Smyrna,  Cyprus,  Bohemia, 
Hungary,  and  other  foreign  lands."t  Amongst  the  plants  mentioned  in  the 
list  are  several  that  we  recognise  as  bad  weeds  here,  e.g,y  the  star  thistles. 

How  Weeds  become  distributed. 

It  is  of  great  interest  to  note  that  plants  very  frequently  possess  special 
structures  that  aid  in  the  distribution  of  their  seeds ;  especially  is  this  the 
case  with  many  of  our  more  pernicious  weeds,  indeed  it  is  often  the  case 
that  the  very  peculiarity  causing  a  plant  to  be  a  dreaded  weed  is  the  particular 
means  by  which  the  plant  is  enabled  to  distribute  its  seeds.  In  the  Bathurst 
burr  there  are  strong  hooks  on  the  fruit  that  secure  it  firmly,  as  we  know, 
to  the  tails  of  animals  and  to  the  wool  of  sheep ;  we  look  upon  the  plant  as 
a  curse,  and  so  it  is  from  our  point  of  view,  but  could  the  plant  speak  for 
itself  it  would  thank  us  heartily  for  keeping  sheep  and  for  travelling  them, 
as  owing  to  these  two  facts  the  plant  is  enabled  to  make  use  of  its  special 
facility  for  distribution.  Many  other  plants  possess  in  the  structure  of 
their  fruits  some  special  means  enabling  them  to  spread  when  aided  by 
animals.  The  clover  burr  spreads  by  the  same  means  as  the  Bathurst  burr. 
Sweetbriar  spreads,  however,  in  a  somewhat  different  way ;  its  seeds  pass 
through  the  oodies  of  animals  without  losing  their  germinating  power.  We 
have  only  to  point  to  the  condition  of  travelling  stock  routes  ana  reserves  to 
emphasise  the  point  as  to  the  help  given  by  travelling  stock  in  the  spreading 
of  plants  abroad.  Again,  in  the  dandelions  and  thistles  there  is  an  aid  to 
distribution  in  the  hairy  pappus,  a  sort  of  wind-sail  which  enables  the  fruit 
to  which  it  is  attached  to  travel  great  distances  by  help  of  the  wind.  I  have 
seen  numbers  of  these  **  flying  fruits"  come  into  a  railway  carriage  travelling 
30  miles  an  hour.  Such  travelling  fruits  or  seeds  do  not  always  find  a  suitable 
habitat ;  they  are,  however,  much  helped  in  this  country  by  the  fact  that  the 
surface  is  frequentlv  bare  of  srass  in  very  dry  years,  or  bare  patches  of 
ground  occur  round  trees  used  by  cattle  for  rubbing  purposes,  or  along 
travelling  stock  routes.  Under  such  circumstances  all  seeds  have  an  equid 
chance,  and  the  hardy  intruders  often  dominate  over  the  native-born 
(indigenous).  Thistles  and  Bathurst  burr  often  start  centres  of  infection 
in  this  way  and  gradually  spread  around.  Some  weeds  are  most  plentiful  in 
cultivated  ground,  as  sour  sorrel ;  others  on  grass  land,  as  sweetbriar  and 
thistles.  Many  spread  from  gardens  where  they  may  have  been  cultivated 
for  certain  reasons.    Some  have  been  introduced  for  fodder  purposes,  and 

*  I  am  indebted  to  Mr.  F.  Turner,  F.L.S.,  for  the  names. 

t  On  the  Botany  of  Nottinghamshire,  bj  H.  Fisher,  in  "  A  Contribution  to  the  G-eology 
and  Natural  History  of  Nottinghamshire,"  for  the  Nottingham  Meeting  of  the  British 
Association,  1898. 
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falling  into  disuse,  have  spread  oyer  both  culti?ated  and  uncnltiyated  ground. 
Weeds  may  come  mixed  with  seed,  in  bay,  in  manure,  carried  by  birds,  hf 
tbe  elements,  by  rivers,  in  endless  varieties  of  ways ;  most  inter^ting  as  it 
would  be  to  dilate  on  tbeie  points  space  forbids.  For  variety  and  numbers 
an  old  town  not  too  far  from  the  coast  will,  especially  along  its  leas  used 
streets,  prove  most  prolific  in  weeds,  growing  everywhere,  even  in  the  forks  of 
old  cedar  trees  and  the  beads  of  palms.  It  is  amongst  weeds  and  wild  plants 
generally  that  the  true  student  of  nature,  as  reflected  in  plants,  obtains  many  of 
his  most  interesting  problems.  Cultivated  plants  change  their  characters, 
therefore  to  get  the  real  original  type  we  have  to  look  to  Dame  Nature  her- 
self. One  only  needs  to  read  that  beautiful  story,  "  Picciola,  the  PriaoB 
Flower,"  to  realise  what  the  presence  of  one  humble  plant  may  be  to  an 
active  mind  completely  shut  off  from  communication  with  man  and  nature. 

Look  at  "  weeds"  as  we  may,  however,  we  must  perforce  conclude  that  sneli 
p/ants  as  are  occupying  ground  to  the  detriment  of  crop-plants  are  in  the 
way,  and  are  useless  to  us  for  the  time  being ;  such  plants  it  is  necessary  to 
exterminate. 

How  to  Exterminate  Weeds. 

In  cases  of  plants  seen  immediately  on  their  introduction,  this  is  a  tolerably 
easy  matter  ;  they  should  not  be  allowed  to  establish  a  foothold.  We  have 
heard  of  the  person  who  saw  the  first  few  plants  of  Bathurst  burr.  Five 
minutes  exertion  to  uproot  them,  a  fire  to  destroy  them,  and  years  of  trouble- 
some work,  millions  oi  money,  would  have  been  saved ;  but  "it  is  as  it  is"; 
we  have  the  burr3,  probably  now  never  to  get  rid  of  them.  In  eradicating 
first  centres  of  infection  we  prevent  pests  spreading ;  any  suspicious-looking 
newcomers  should  therefore  invariably  be  carefully  destroyed.  It  is  frequently 
not  suflScient  to  merely  pull  them  up,  especially  if  the  fruit  is  ripe. 

In  endeavouring  to  exterminate  weeds  generally  the  nature  of  the  plant 
must  be  taken  into  consideration.  Annuals  should  be  prevented  from  seeding. 
Biennials  and  perennials,  all  such  as  propagate  by  means  of  their  roots, 
tubers,  underground  stems,  and  such  means,  should  be  prevented  from 
breathing,  by  keeping  the  leaves  from  appearing.  Early  ana  constant  culti- 
Tation  will  therefore  keep  them  down  in  cultivated  ground.  Shakespeare 
says — 

**  'tis  spring,  and  weeds  are  shallow-rooted, 
Snffer  them  now,  and  they'll  o'errun  the  garden.*' 

In  preventing  plants  from  maturing  their  seed  we  prevent  them  from 
spreading  ;  and  in  constantly  chipping  out  biennials  and  perennials  we 
prevent  the  plant  developing  its  stores  of  nourishment  in  tubers,  stems,  and 
other  parts.  Apart  also  from  the  beneficial  effect  secured  in  efeveral  ways 
by  keeping  weeds  down,  the  crops  benefit  directly,  particularly  in  dry 
regions,  through  constant  stirring  oi  the  soil.*  In  case  of  weeds  on  garden 
paths,  boiling  water,  or  some  weed  exterminator,  may  be  used  with  advantage. 
8elvidges  to  cultivated  ground  are  commonly  left  to  look  after  themselves. 
These  narrow  strips  are  usually  prolific  in  weeds,  and  act  as  reserves  fipom 
which  such  plants  are  distributed  in  all  directions.     If  it  is  impossible  to 

•*•  The  moisture  saved  by  arresting  surface  eiraporation  must  not  be  lost  by  allowing  thirsty 
weed*  or  grass  to  exhaust  it.  It  has  been  shown  hy  Professor  S.  W.  Johnson  that,  und^ 
-similar  circumstanoes,  during  a  month  of  summer  weather,  the  loss  of  water  from  a  soil 
covered  with  crowing  grass  was  nearly  two  and  one-half  times  greater  than  the  loss  from 
naked  soil ;  also,  that  evaporation  from  a  hoed  surface  was  only  four-fifths  that  from  a 
hard  surface."-  -(Flint.)  Mr.  H.  0.  Russell,  F.R.S.,  has  also  shown  "  that  grass  brings  the 
subsoil  water  to  tbe  surface  and  aids  evaporation  in  drj  earth." 
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keep  such  etripe  clean,  clover  or  some  other  useful  bee  plant  might  be  sown, 
it  would  soon  smother  out  the  weeds.  We  must,  however,  give  if  we  take, 
we  cannot  expect  receipts  without  expenditure ;  notwithstanding  constant 
attention  plants  will  be  introduced  from  outside,  and  will  grow  where  they 
are  not  wanted,  meaning  just  this :  weeds  are  a  power  in  the  world,  so  strong 
that  they,  through  their  omnipresence,  are  one  great  operating  cause  in 
forcing  man  to  work.  If  the  soil  has  to  support  weeds  and  crop  the  latter 
must  suffer ;  given  a  minimum  of  weeds,  the  crop  has  the  better  oppor- 
tunities ;  therefore  we  cultivate,  and  the  more  we  do  so  the  better  the 
returns.  It  really  rests  with  ourselves  whether  weeds  trouble  us  or  not ;  to 
keep  them  down  means  work,  work  means  time,  and  time  is  money.  On  the 
other  hand,  presence  of  weeds  means  reduced  return,  in  the  crops  being 
lighter ;  the  expense  incurred  in  getting  rid  of  weeds — that  is,  the  cost  of 
cultivation — may  be  considerable,  but  work  is  provided,  and  we  have  the 
outlay  returned  to  us  in  the  increased  crop. 

We  have,  therefore,  two  good  reasons  why  attention  should  be  paid  to  the 
keeping  down  of  weeds.  In  the  first  place  better  opportunities  are  given  to 
the  crops,  in  that  they  would  be  without  competitors  which  at  present  cause 
them  to  be  heavily  handicapped  in  their  life  struggle ;  and  in  the  second 
place  constant  cultivation  is  distinctly  beneficial  in  its  general  effect  upon 
the  soil  in  its  relation  to  plant-life. 

It  seems  to  me  that  in  the  growth  of  weeds  nature  asserts  herself  and  tells 
us  incontrovertibly  "  The  soil  cannot  remain  bare  ;  it  must  grow  something ; 
if  you,  men,  desire  to  live  comfortably,  you  must  cause  the  soil  to  grow 
plants  useful  to  you,  instead  of  such  as  are  of  no  use  and  cause  expenditure 
m  nature  in  the  wrong  direction." 

A  few  words  in  conclusion  with  regard  to  legislation  on  this  matter. 
Some  few  noxious  plants  have  been  dealt  with  in  order  to  bring  about  their 
extirpation ;  but  success  has  been  conspicuous  by  its  absence.  It  seems  to 
me  that  in  order  to  cope  with  bad  plant-pests,  provision  should  be  made  in  a 
comprehensive  Bill,  dealing  with  lungus,  insect,  and  weed  pests  ;  the  pro- 
visions to  be  carried  out  by  qualified  officers,  equipped  with  the  necessary 
appliances.  Better,  however,  than  any  Bills  would  be  an  understanding 
amongst  all  men  that  noxious  pests  are  to  be  exterminated.  If,  acting  for 
ourselves,  and  up  to  our  opinions,  we  all  did  our  duty  in  this  way,  our  efforts 
would  be  crowned  with  a  great  measure  of  success  ;  but  how  many  men  do 
we  know  who,  whilst  crjring  out  for  legislation,  will  not  take  the  trouble  to 
cut  down  a  few  noxious  weeds  in  his  own  paddocks,  or  those  on  the  wayside 
near  bis  own  land  ? 
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Wagga  Wagga  Experimental  Orchard. 


By  albert  H.  BENSON, 
Fruit  Expert. 


Thb  Department  of  Agriculture  having  decided  to  establish  an  Experimental 
Orchard  and  Vineyard  in  connection  with  the  GoTemment  Experimental 
Farm  at  Wagga  Wagga,  the  writer  and  Mr.  George  Valder  (who  previouilj 
was  in  charge  of  the  seed  distribution,  and  who  is  now  in  oharge  of  the 
orchard  and  vineyard  at  "Wagga  Wagga)  were  entrusted  with  the  carrying 
out  of  the  work,  and  proceeded  to  Wagga  Wagga  early  in  June  last. 

The  following  short  description  of  the  orchard  and  vineyard,  and  of  ihe 
work  that  has  already  been  done  and  that  it  is  intended  to  do,  as  well  as  the 
objects  for  which  it  has  been  started,  will,  I  feel  sure,  be  of  interest  to  our 
fruit-growers : — 

The  land  set  aside  for  the  orchard  and  vineyard  amounts  altogether  to 
some  73  acres,  but  of  this  31  acres  is  planted  to  grain,  and  the  balance  of 
39  acres,  which  is  all  enclosed  with  rabbit-proof  fencing,  is  orchard  and 
vineyard  proper,  and  is  now  partially  set  out. 

The  land  is  situated  on  the  eastern  slope  of  a  granitic  outcrop,  which 
forms  a  ridge,  and  the  more  easterly  of  the  Sisters*  Hills,  the  ridge  and  hill 
forming  a  ^ood  shelter  from  westerly  winds.  The  soil  of  the  upper  portion 
of  the  land  is  a  gritty  granitic  loam  of  dark  colour,  and  about  1  foot  in 
depth,  with  a  reddish  or  yellowish  gritty  subsoil,  containing  a  large  percent- 
age of  clay,  but  not  impervious.  Both  the  soil  and  subsoil,  when  dry,  are 
exceedingly  hard  and  unworkable,  but  when  worked  at  the  proper  time  break 
down  into  a  fine  and  easily  worked  loam,  which,  when  thoroughly  cultiTated, 
retains  moisture  fairly  well.  The  soil  has  a  further  disadvantage  of  caking 
badly  after  rain,  so  that  constant  and  thorough  cultivation  is  an  absolute 
necessity  for  successful,  fruit-culture. 

The  further  you  get  from  the  granitic  outcrop  the  heayier  the  soil  becomes, 
the  colour  changing  gradually  from  the  dark  loams  to  a  reddish  or  chocolate 
clay  loam,  which  is  nard  to  work,  but  which,  when  kept  thoroughly  cultiyated, 
wiU  grow  good  grapes,  plums,  pears,  figs,  apricots,  Ac.  This  red  soil  is  the 
typical  soil  of  the  district,  and  may  be  considered  fairly  characteristic  of  the 
wneat  soils  of  the  south-western  parts  of  the  Colony.  The  darker  granitic 
soil  is,  however,  not  by  any  means  of  such  common  occurrence,  though  there 
are  many  similar  soils  in  yarious  parts  of  the  Colony ;  it  is  better  suited  for 
cherries,  peaches,  and  apples  than  the  heayier  soil,  and  grapes  would  also  do 
yery  well.  The  orchard  is  situated  nearly  due  west  of  Bomen  Bailway 
Station,  from  which  it  is  distant  about  2^  miles,  and,  as  preyiously  notecC 
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lies  with  a  slope  to  the  east,  which,  taken  ia  conjunction  with  the  higher 
land  lying  at  the  back,  forms  a  good  natural  protection  from  westerly  winds, 
which  are  the  hot  winds  of  the  district,  and  the  ones  to  be  specially  guarded 
against. 

Previous  to  our  commencing  work  in  June  last  the  land  had  all  been 
cleared  and  ploughed  to  a  depth  of  12  inches,  part  of  the  ground  having 
been  cross-ploughed.  Nothing  had  been  done  to  the  ground  after  ploughing, 
but  it  was  allowed  to  lie  in  as  rough  a  state  as  possible,  so  that  when  we 
started  work  it  was  in  a  very  uneven  condition,  and  covered  with  a  dense 
mass  of  weeds,  that  it  was  found  impossible  either  to  burn  off  or  plough 
under,  and  the  only  way  to  get  rid  of  which  was  to  chop  out  and  cart  off  the 
land,  the  constant  rains  and  unfavourable  weather  keeping  the  work  very 
much  back.  After  the  weeds  were  got  off  the  ground  was  ploughed  about  8 
inches  deep,  a  single-furrow  two-horse  "John  Deero"  plough  being  used 
After  ploughing,  the  ground  was  harrowed  and  then  laid  out,  the  trees  being 
planted  in  squares  of  25  feet  apart  each  way  in  one  portion  of  the  orchard, 
and  at  20  feet  apart  each  way  in  the  other,  and  the  vines  in  rectangles, 
containing  150  vines,  set  out  on  the  square,  the  vines  being  10  feet  apart 
each  way,  with  a  20-foot  avenue  between  each  rectangle.  The  vines  are  all 
staked,  split  white-pine  stakes  (Frenella  robusta),  6  feet  6  inches  long,  being 
used.  The  stakes  are  1  foot  6  inches  in  the  ground  and  5  feet  out,  and  were 
all  put  in  before  a  vine  was  planted,  as  this  is  a  better,  stronger,  and  more 
lasting  job  than  pointing  the  stakes  and  driving  them  in  when  the  vines 
require  staking.  The  stakes  are  all  placed  on  the  upper  or  western  side  of 
the  vines,  so  as  to  give  the  greatest  support,  and  they  are  well  laid  out,  the 
lines  being  true  in  every  direction.  No  rooted  vines  were  planted,  cuttings 
only  being  used,  and  these  were  obtained  from  vignerons  in  different  parts 
of  New  South  Wales  and  from  South  Australia.  Nearly  100  varieties  of 
vines  have  been  set  out,  ten  vines  of  each  variety  being  planted  for  reference 
purposes,  and,  in  addition,  the  following  grapes  have  been  planted  for 
drying,  viz.,  one  acre  Sultanas,  one  acre  Musca telle  Gordo  Blanco,  one 
half-acre  Muscat  of  Alexandria,  one  half -acre  Bowood  Muscat,  one  half-acre 
Zante,  and  one  half -acre  Black  Corinth.  All  these  drying  grapes  were 
obtained  from  Thos.  Hardy  and  Sonjj,  of  South  Australia,  the  pioneer  raisin 
growers  of  Australia. 

The  northern  portion  of  the  orchard  is  set  out  in  squares  of  25  feet,  and 
when  fully  planted  will  contain  about  1,400  trees,  consisting  of  the  following 
fruits : — Apples,  peaches,  nectarines,  oriental  plums  (Japanese),  apricots,  figs, 
olives,  cherries,  almonds,  of  which  fruits  one  tree  of  each  of  the  best  standard 
varieties  of  each  kind  of  fruit  will  be  planted — first,  in  order  to  test  their 
suitability  to  the  district,  and  secondly,  as  a  standard  collection  for  reference 
purposes.  Every  tree  will  be  carefully  tested,  and  when  its  correctness  has 
been  proved  scions  will  be  available  for  distribution  amongst  our  fruit- 
growers. Every  possible  care  has  been  taken  to  obtain  varieties  true  to 
name,  and  the  greatest  care  is  taken  to  keep  them  true — every  graft  having 
been  put  on  by  myself,  and  the  most  careful  record  kept.  A  large  number 
of  scions  were  obtained  from  the  gardens  of  the  Royal  Horticultural  Society, 
Burnley,  Victoria — Mr.  George  Neilson,  the  Curator,  giving  us  every 
assistance  in  his  power.  In  addition  to  obtaining  scions  from  Victoria  and 
our  own  Colony,  a  large  collection  of  various  fruits,  amounting  in  all  to  over 
300  varieties,  was  obtained  direct  from  California.  Some  of  the  imported 
trees  have  been  planted  out,  but  in  many  cases  the  original  trees  are  being 
kept  as  stock  trees,  and  are  being  worked  from.  Amongst  the  trees  from 
California  was  a  very  fine  collection  of  olives,  so  that  now  we  have  at  Wagga 
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the  finest  collection  and  the  best  yarieties  in  Australia,  as  in  addition  to  the 
Califomian  trees  we  have  specimens  of  all  the  best  trees  that  are  at  present 
growing  in  this  Colony  and  also  in  South  Australia. 

In  this  part  of  the  orchard  about  4  acres  has  been  set  aside  for  drying 
fruits,  the  following  varieties  being  planted — French  prunes  (both  on 
Myrabolan  and  peach  roots),  apricots  (Moorparks  and  JEU)yals),  peaches 
(Muir),  and  figs  (White  Adriatic).  In  addition  to  these  it  is  also  proposed 
to  CTow  a  few  Alsace  apricots,  and  Crawford's  Early,  Elberta,  Susquehanna, 
and  other  peaches  to  test  their  drying  yalue.  A  belt  of  almond  la'ees  will  be 
planted  on  the  upper  or  western  side  to  act  as  a  break-wind,  the  trees  being 
set  out,  about  12  leet  apart,  so  as  to  form  a  good  shelter. 

The  northern  portion  of  the  orchard  is  divided  from  the  experimental 
plots  and  nursery,  of  which  more  further  on,  and  the  trees  planted  20  feet 
apart  by  a  30  feet  central  road,  which  runs  directly  east  and  west  through 
the  ground,  and  divides  it  into  two  parts — the  one  we  have  just  dealt  wiUi, 
and  the  second  or  southern  portion  which  I  will  now  describe. 

The  upper  part  of  the  southern  portion  contains  the  nursery,  where  there 
are  at  present  about  1,000  different  varieties  of  fruit  trees  and  vines,  which 
will  be  permanently  planted  out  next  season,  and  a  large  number  of  stocks 
that  win  be  budded  this  summer,  and  in  addition  it  contiuns  the  experimental 
plots  which  are  Mr.  Valder's  specialty.  These  plots,  of  which  twelve  are  66 
leet  square  and  twelve  are  06  feet  by  33  feet,  are  permanently  laid  off  and 
staked  with  good  roadways  running  through  them,  so  as  to  allow  of  room  for 
a  horse  to  turn  in  cultivation.  These  plots  are  planted  with  a  collection  of 
over  600  varieties  of  fodder  plants — ^pulses — and  different  economic  plants, 
all  of  which  are  being  carefully  testea  to  determine  their  suitability  or  other- 
wise for  this  Colony,  and  any  that  are  found  to  be  of  especial  merit  will  be 
carefully  kept,  and  when  sufficient  seed  is  available  it  will  be  distributed 
amongst  the  farmers  of  this  Colony.  This  branch,  alone,  is  of  the  greatest 
value,  and  will  result  undoubtedly  in  great  good,  as  it  is  of  paramount 
importance  to  every  farmer  to  have  definite  and  reliable  information  on  every 
kind  of  farm  crop  or  vegetable,  and  full  particulars  of  the  results  obtained 
from  these  experimental  plots  will  be  puolished  from  time  to  time  in  the 
Aaricultural  Gazette,  The  working  oi  these  plots  is  done  by  means  of  the 
Planet,  Jr.,  implements,  a  hand-power  hill-aropping  seed  drill,  a  hand- 
power  double-wneel  hoe,  and  a  horse-power  cultivator  being  used.  The 
land  is  well  and  deeply  worked,  and  no  pains  are  spared  to  keep  it  in  the 
highest  state  of  cultivation,  as  we  depend  mainly  on  thorough  ciutiyation  to 
produce  good  results. 

Below  the  experimental  plots  we  again  come  to  the  orchard,  the  trees  on 
this  side  consisting  of  pears,  plums,  prunes,  mulberries,  quinces,  persimmons, 
chestnuts,  and  miscellaneous — in  all,  about  1,000  trees — ^with  a  row  of  olives, 
20  feet  apart,  on  the  west  and  south-west,  for  shelter.  Below  the  trees  are  the 
rines.  The  ground  was  very  irregular  in  shape ;  consequently  it  was  not  at 
all  an  easy  matter  to  arrange  the  distribution  of  the  trees  so  as  to  set  each 
variety  planted  as  far  as  possible  in  the  most  suitable  soil.  Still  Full  con- 
sideration was  given  to  this  matter,  and  the  results,  I  hope,  will  be  fairly 
satisfactory.  The  work  is  at  present  being  done  by  Mr.  Yalder  and  one 
regular  man  who  has  charge  of  the  horses ;  and  in  addition  to  the  work  of 
the  plots  and  nursery,  the  work  consists  mainly  in  keeping  the  land  in  a 
proper  state  of  cultivation  and  free  from  all  weeds,  for  which  purpose  a 
two-horse  orchard  cultivator — the  "  Top  Notch,"  a  drawing  of  whicn  is  shown 
in  the  Agricultural  Gazette  for  September,  1893 — ^is  used.  This  implement 
was  imported  by  the  Department  from  America,  and,  without  it,  it  would 
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have  been  impossible  to  do  the  work  without  a  considerable  iocrease  of 
labour,  as  the  season  has  been  a  most  favourable  one  for  the  growth  of 
'weeds,  and  the  ground,  in  addition  to  having  been  a  sheep  and  cattle  camp 
for  years  past,  has  had  a  very  heavy  seedini?  from  the  weeds  that  were 
allowed  to  grow  up  and  go  to  seed  on  it.  With  this  implement  we  are 
enabled  to  get  over  the  ground  rapidly  and  to  do  good  work,  and,  as  previ- 
ously stated,  it  is  on  the  thorough  cultivation  of  the  soil  that  we  mainlv 
depend,  or  1  may  say  entirely  depend,  for  retaining  the  moisture  in  the  soil 
requisite  for  the  successful  culture  of  fruit  in  a  hot  and  dry  district. 

So  far  there  are  only  two  permanent  buildings  erected — one  a  large  shed, 
to  be  used  as  a  seed-store,  at  present  occupied  by  Mr.  Yalder  as  a  dwelling, 
and  a  stable  which  we  put  up  ourselves  ;  but  it  is  proposed  to  build  a  cottage 
for  the  manager  and  also  one  for  the  teamster,  as  well  as  accommodation  for 
students,  of  whom  a  limited  number  will  be  taken.  Students  will  have  to 
be  workers,  and  thev  will  get  a  thorough  insight  into  the  working  of  an 
orchard  and  Tineyard,  including  cultivation,  pruning,  propagating,  spraying, 
thinning,  gathering,  grading,  and  packing  fruit,  as  well  as  of  fruit-drving, 
raisin-ma^n^,  prune-making,  and  possibly  canning  and  jam  and  jelly  making. 
The  latter  will  only  be  on  a  small  scale,  but  the  drying  will  be  carried  out 
on  commercial  lines,  as  it  is  probable  that  the  8  acres  already  planted  with 
drying-fruits  and  raisin-grapes  will  be  considerably  extended,  so  as  to  make 
the  orchard  and  vinevard  in  time  self-supporting.  In  growing  dried  fruits 
the  Department  wiji  not  come  into  oirect  competition  with  the  actual 
growers,  as,  if  it  is  found  that  the  fruit  produced  by  the  Department  tends 
to  injuxe  the  sale  of  that  produced  by  the  fruit-grower,  it  can  be  exported, 
and  thus  not  come  into  competition  with  any  local  productions. 

The  drying  operations  will  be  carried  out  on  the  most  complete  lines,  and 
full  arrangements  will  be  made  for  evaporating  the  fruit  should  the  season 
prove  unfavourable,  or  only  partially  favourable.  Sun-drying  will,  however, 
be  adopted  whenever  possible,  the  evaporator  being  used  only  when  the 
season  is  unfavourable  for  sun  drying.  The  best  and  most  improved 
machinery  for  drvlng,  grading,  sulphuring,  dipping,  packing,  raisin  stemming 
and  grading,  will  a&o  be  erected  when  the  iruit  is  ready,  so  that  students 
will  have  a  chance  of  becoming  thoroughly  acquainted  with  all  the  details  of 
fruit  drying,  and  be  able  to  start  for  themselves.  It  will  be  our  endeavour 
to  put  up  our  fruit  in  the  best  manner  possible,  and  to  carry  out  the  whole 
business  so  that  it  will  be  a  credit  to  the  Colony. 

The  large  collection  of  trees  that  are  being  grown  for  experimental  and 
reference  purposes,  will  be  of  great  value  in  correcting  our  very  muddled 
fruit  nomenclature,  as  the  trees  which  comprise  all  or  nearly  all  of  the  best 
standard  varieties,  will  be  true  to  nam^,  and,  when  they  have  been  proved, 
scions  of  any  variety  will  be  available  for  distribution  amongst  our  fruit 
growers,  so  that  if  a  fruit  grower  wishes  to  obtain  a  variety  absolutely  true 
to  name,  he  can  do  so  by  applying  to  the  Department,  who  will  send  him 
scions  of  the  desired  variety,  if  available. 

Every  care  will  be  taken  to  keep  down  all  insect  and  fungus  pests,  and  the 
efficacy  of  different  spraying  materials  will  be  carefully  tested.  A  careful 
record  of  every  variety  grown  will  also  be  kept,  especially  as  regards  suita- 
bility, season,  and  freedom  from  or  liability  to  disease,  and  this  information, 
which  will  be  of  great  advantage  to  intending  planters,  will  be  published  in 
the  Agricultural  Gazette  from  time  to  time,  and  the  great  oisadvantage 
tmder  which  we  have  hitherto  been  working,  owing  to  the  want  of  an  orchard 
in  which  to  carry  out  necessary  experiments  will  be  in  a  great  measure  over- 
come.   The  reasons  for  choosing  Wagga  for  an  experimental  orchard,  i 
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firatlj,  the  soil  and  climate  may  be  taken  as  fairly  representative  of  a  large 
area  of  the  Central  Division  of  the  Colony,  so  that  the  results  obtained  ?i^ 
not  by  any  means  apply  solely  to  the  Wagga  district,  but  will  be  of  more  or 
less  value  to  all  the  warmer  and  drier  parts  of  the  Colony. 

The  second  reason  is,  that  sooner  or  later  fruit  drying  is  bound  to  be  a 
big  industry  in  this  Colony,  and  the  districts  that  are  best  adapted  for  fruit 
drying  are  those  that  have  a  comparatively  cool  winter,  a  warm  dry  summer, 
and  a  fair  rainfall  (not  less  than  20  inches)  where  irrigation  is  not  available. 
Wagga  possesses  these  qualifications,  and  as  a  large  area  had  been  set  aside 
for  an  experimental  farm  it  was  decided  to  have  an  experimental  orchard  aod 
vineyard  in  addition.  Students  will  thus  have  the  opportunity  of  gaining  a 
t}iorough  knowledge  of  wheat  growing  and  fruit  culture  in  all  their  branches, 
and  these  two  industries,  wheat  and  fruit,  are  bound  to  be  ere  long  two  of 
the  staple  industries  of  the  warmer  and  drier  parts  of  this  Colony.  This 
is  fully  realised  by  the  Department,  and  hence  the  starting  of  the  farm, 
orchard,  and  vineyard,  to  give  a  thorough  practical  training  to  any  young 
men  who  wish  to  take  up  wheat  or  fruit  growing  as  a  business.  So  rar  the 
work  at  the  orchard  has  proeressed  satisfactorily,  and  all  the  trees,  vines  and 
plants  are  doing  well.  The  showery  spring  has  been  very  much  in  our  favour, 
although  it  has  given  us  a  great  amount  of  work  to  keep  the  weeds  down,  yet 
it  has  been  of  great  assistance  to  the  nursery,  seed-beds  and  all  young  trees, 
&c.  Having  secured  a  good  start,  it  will  be  our  endeavour  to  make  the  place 
a  thorough  success,  and  as  no  trouble  or  labour  will  be  spared  to  do  so,  and 
the  management  is  in  the  hands  of  a  man  who  does  not  know  the  meaning 
of  the  won!  shirking,  there  is  every  prospect  of  its  being  so. 
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Canning,  Drying,  and  Preserving  fruit. 


Br  ALBSBT  H.  BENSON. 


In  response  to  a  considerable  number  of  inquiries  respecting  the  best 
methods  of  disposing  of  our  fruit,  other  than  that  of  consuming  it  fresh,  I 
will  endeavour  to  explain,  in  as  concise  a  form  as  possible,  the  methods  of 
canning,  drying,  and  preserving  fruit,  as  it  is  by  these  means  that  we  can 
utilise  and  conserve  fruit  that  would  otherwise  be  wasted.  In  addition  to 
describing  these  processes  of  utilising  fruits  both  commercially  and  for  home 
use,  I  will  also  show  the  class  of  fruit  best  adapted  for  each  purpose,  and  the 
best  stage  at  which  to  gather  it,  according  to  the  use  for  which  it  is  intended. 

1.  Commercial  Canning. 

This  is  a  business  by  itself,  as  distinct  from  fruit-growing  as  the  milling  of 
wheat  is  from  the  growing  of  the  grain,  and  it  requires  expert  labour  and 
management  to  be  a  success.  The  average  fruit-grower  would  in  all  proba- 
bility fail  to  make  it  a  success  for  several  reasons,  of  which  the  following 
are  some  of  the  chief : — 

Pirst — A  cannery  to  be  made  to  pay  must  be  run  for  as  long  a  season 
and  as  economically  as  possible,  so  as  to  do  the  largest  amount  of  work  for 
the  capital  expended  in  buildings,  plant,  <&c. ;  and  nothing  but  standard  or 
extra  grades  of  reliable  quality  must  be  put  up,  so  that  a  name  can  be  made 
and  maintained  for  the  excellence  of  the  output. 

In  the  second  place,  a  fruit-grower  would  be  unable  to  keep  up  a  constant 
supply  of  suitable  fruit  from  any  one  orchard,  unless  the  orchard  was  of 
large  size,  and  so  planted  with  a  selected  lot  of  fruits,  especially  adapted  for 
canning,  that  a  constant  succession  of  fruits,  extending  over  as  long  a  time 
as  the  district  would  permit  of,  could  be  obtained. 

In  the  third  place,  the  fruit-grower  would  have  to  employ  a  skilled  canner, 
as  it  would  not  be  possible  for  him  to  attend  properly  to  tne  working  of  the 
orchard,  the  gathering  of  the  fruit,  and  the  running  of  the  cannery  at  the 
same  time. 

For  these  reasons,  I  do  not  recommend  the  average  fruit-grower,  without 
experience,  to  go  in  for  canning  as  a  business,  as  the  probability  is  that  it 
would  end  in  failure.  "What  I  do  recommend,  however,  is  the  establishment 
of  co-operative  canneries  in  the  centres  of  our  principal  fruit-growing 
districts ;  these  canneries  to  be  run  by  thoroughly  practical  canners,  and 
nothing  but  the  best  grade  of  fruit  put  up.  In  conjunction  with  the  can- 
neries, fruit-drying  and  preserving  could  be  also  carried  on  without  any 
great  additional  expense. 
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The  cannery  eliould  be  of  a  size  suitable  to  the  requirements  of  the  district, 
and,  in  my  opinion,  it  will  be  better  to  bare  several  small  canneries  in  the 
centres  of  the  different  fruit-districts  rather  than  one  or  more  large  canneries 
in  Sydney,  as  with  local  canneries  there  will  be  less  expense  for  carting  the 
fruit  and  less  damage  to  the  fruit  by  bruising,  the  result  of  which  will  be  a 
considerably  greater  proportion  of  first-class  canning-fruit,  and  less  culls, 
as  a  bruise  spoils  the  f rmt  for  canning.  Too  small  canneries  would  probably 
not  pay,  but  for  about  £500  a  complete  cannery,  capable  of  putting  up  from 
3,000  to  4,000  cases  of  canned  fruit  a  season,  could  be  erected,  and  the  boiler- 
power  necessary  to  do  this  would  bB  sufficient  to  put  up  an  equal  amount  of 
jam  or  jelly  if  wished.  A  drier  or  evaporator  could  be  added  to  the  cannery 
for  an  additional  expense  of  £100  to  £200,  according  to  capacity  and  the 
requirements  of  the  district. 

A  cannery  of  this  size  would  consist  of  the  necessary  frame-buildings^ 
can-making  plant,  10  or  12  horse-power  boiler,  cookipg-bath,  steam- kettles, 
syrup-vats,  cutting-tables,  capping-tables,  pitting-knives,  parers,  &c. — in  fact, 
eveiything  necessary  for  handling  and  putting  up  the  fruit.  The  buildings 
need  not  be  at  all  elaborate,  as  a  plain  frame-shed  with  a  span-roof,  say  60 
feet  by  40  feet,  would  be  quite  laree  enough  to  do  all  the  pitting  and  peding 
of  the  fruit,  make  the  cans,  cook  the  fruit  or  make  jam^  and,  if  wished,  there 
would  still  be  room  for  a  drjer  and  for  storing.  A  small  shed  adjoining 
would  hold  the  boiler,  and  if  more  complete  buildings  were  re-juired,  iken. 
stores  for  cases  and  timber  as  well  as  for  the  canned  fruit  could  be  erected. 

Such  canneries  worked  on  co-operative  lines  as  suggested  are,  in  my 
opinion,  the  only  way  by  which  the  fruit-growers  of  this  Colony  will  be  able 
to  dispose  of  tlieir  fruit  to  the  best  advantage,  as  the  fruit  suitable  for 
canning  would  then  be  canned,  that  suitable  for  drying  would  be  dried,  and 
that  suited  for  using  fresh  would  be  disposed  of  locally,  or  exported  if  there 
was  a  suitable  surplus  available. 

The  process  of  canning  may  be  briefly  described  as  follows : — The  fruit,  on 
arrival  at  the  cannery,  after  being  weighed,  is  given  to  the  women  at  the 
cutting-tables.  In  the  case  of  peaches  the  first  operation  is  to  peel  them, 
and  this  is  usually  done  with  a  peach-peeler,  of  which  the  "  Scott "  peadi- 
peeling  machine  is  one  of  the  best ;  or  if  the  peaches  are  of  very  irregular 
shape,  then  they  are  peeled  by  hand,  using  a  sharp  knife  for  the  purpose. 
After  peeling,  the  pit  is  taken  out ;  in  the  case  of  a  free-stone  this  is  easily 
done — a  clean  cut  is  made  longitudinally  right  round  the  fruit,  and  the  stone 
then  taken  out ;  but  in  the  case  of  cliug-stones,  specially-made  pitters,  of 
which  the  California  cling-stone  pitter  is  a  yerj^  good  type,  are  used,  or  if 
not,  then  a  pitting-spoon  or  a  cling  pitting-kuif  e  is  used.  The  latter  are  now 
I  believe,  ootainable  in  Sydney  at  a  reasonable  price.  After  the  stone  is 
removed,  if  there  is  a  large  amount  of  rod  round  the  pit  that  still  adheres  to 
the  flesh,  then  it  must  be  spooned  out,  as  if  left  in  it  would  colour  or  stain 
the  syrup  and  render  the  miit  unsalable. 

The  fruit,  as  cut,  is  carefully  sorted  into  the  different  grades.  All  the  large, 
firm,  whole  pieces  are  placed  by  themeelyes  ;  all  the  smaller  ;  unripe,  over- 
ripe, and  broken  pieces  being  kept  out  for  pie-fruit  or  fruit-pulp.  The  fruit, 
wnen  cut,  is  taken  to  the  filling-tables,  the  best  fruit  being  placed  in  2i-lb. 
cans  (which  are  4  inches  in  diameter  by  4i  inches  high),  and  the  pie-fmit 
placed  either  in  2i-lb.  cans  or  in  larger  cans  holding  abdut  11  lb.  of  fruit 
nett,  which  are  about  6i  inches  in  diameter  and  9i  inches  high.  Pie-fmit 
put  up  in  the  large  cans  is  similar  to  the  fruit-pulp  recently  received  by  the 
Department  of  Agriculture  from  England,  and  it  only  differs  from  ordinary 
canned  fruit  in  that  no  sugar  is  used  for  its  preservadon. 
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After  the  cans  are  filled  with  fruit,  cold  syrup,  made  by  dissolving  the  best 
crystalline  cane-sugar  in  boiling  water,  is  added  till  the  can  is  completely 
filled  with  fruit  and  sjrrup,  when  it  is  taken  to  the  capping-table  and  the  lid 
soldered  on,  a  small  vent-hole  in  the  centre  of  the  cap  being  left. 

The  strength  of  the  syrup  varies  according  to  the  quality  of  the  fruit  to 
be  put  up,  but  all  standard  and  extra  grades  should  be  put  up  in  a  good 
heavy  syrup,  made  by  dissolving  about  4  lb.  of  sugar  in  each  gallon  of 
water.  In  addition  to  the  sized  cans  mentioned,  some  Calif ornian  packers 
put  up  a  very  choice  line  of  extra  grade  in  8-lb*.  cans  (which  are  4i  inches 
in  diameter  by  4i  inches  high),  but  it  is  not  a  common  size,  and  is  only  put 
up  for  the  very  best  trade.  Tbe  can  is  now  placed  in  an  iron  frame  or 
basket,  which  may  hold  anywhere  from  six  to  a  gross  cans,  according  to  the 
size  of  cooking-bath,  and  is  then  submerged  in  boiling  water  long  enough  to 
drive  off  every  particle  of  air  contained  in  the  can. 

The  vent-hole  is  then  soldered  up  and  the  fruit  cooked  till  it  has  reached 
.  the  right  consistency.  It  is  in  the  cooking  of  the  fruit  where  expert  know- 
ledge comes  in,  and  no  hard-and-fast  rules  can  be  laid  down.  It  is  simply  a 
question  of  practical  experience,  and  depends  entirely  on  the  kind  of  iruit, 
its  ripeness,  texture,  and  cooking  qualities ;  for  whereas  one  fruit  would 
cook  to  mush  in  five  minutes  and  be  valueless,  another  will  require  twenty 
minutes,  or  longer,  to  be  properly  cooked  and  to  acquire  its  full  flavour. 

Apricots  are  treated  the  same  as  peaches,  except  that  the  skin  is  left  on, 
and  too  great  care  cannot  be  taken  to  cut  the  iruit  well.  Ndver  cut  one 
side  and  break  the  other,  leaving  a  ragged  edge,  or  the  fruit  will  never  look 
well — and  looking  well  goes  a  long  way  towards  selling  the  fruit.  Pears 
are  peeled  by  hand,  cut  in  half,  the  cores  removed,  and  then  treated  simi- 
larly to  peaches.  Plums  are,  however,  treated  quite  differently.  The  pits 
are  not  removed,  but  the  fruit  is  carefully  graded  for  size  and  ripeness,  tnen 
placed  in  the  cans,  the  syrup  poured  on,  then  the  lid  is  soldered  on,  but  no 
Tent-hole  is  left.  The  fruit  is  now  cooked  as  usual,  sufficiently  long  for  the 
pressure  inside  the  can  to  burst  the  air  surrounding  the  pit  of  the  plum, 
but  of  course  not  long  enougfi  to  burst  the  can.  The  can  is  then  taken  out, 
a  spile-hole  driven  into  it  to  allow  the  air  to  escape,  and  as  soon  as  all  the 
air  is  exhausted  the  tin  is  soldered  up  and  the  cooking  finished. 

All  cans  after  being  cooked  are  carefully  tested  to  see  that  they  are 
absolutely  air-tight,  and  all  defective  cans,  after  the  leak  has  been  mended, 
are  again  raised  to  the  boiling-point,  as  no  fruit  will  keep  unless  it  is 
absolutely  air-tight.  The  testing  is  easily  done,  an  expert  canner  knowing 
at  once  from  the  sound  of  the  can  when  struck  whether  it  is  air-tight  or  not; 
and  the  cans  can  also  be  easily  tested  by  submerging  them,  after  they  have 
cooled  for  two  or  three  seconds,  in  boiling  water,  when  if  the  smallest  flaw 
exists  the  air  will  be  seen  escaping  from  it.  The  remainder  of  the  work  is 
merely  finishing,  and  consists  m  dipping  the  ends  of  the  cans,  to  coat  them 
with  blue,  bronze,  or  gold — which  improves  the  appearance  of  the  can ; 
labelling,  for  which  purpose  a  good  showy  litho.  should  be  used ;  and  finally 
packing  for  the  market  in  cases  holding  twenty-four  cans. 

The  pie  fruit  is  differently  treated  to  the  canned  fruit,  and  as  there  has 
been  a  considerable  number  of  inquiries  respecting  the  manufacture  of  fruit- 
pulp — ^which  is  only  another  name  for  pie-fruit-— I  will  explain  how  it  is 
made. 

As  previously  mentioned,  all  the  small  under-ripe  fruit  and  broken  pieces 
unfit  for  tbe  standard  grade  are  placed  in  cans  holding  about  11  lb.  nett. 
When  filled  with  fruit  as  tightly  as  possible  without  crushing,  water  is  added 
to  cover  it,  the  lid  is  put  on,  and  a  vent-hole  left.    The  can  is  now  placed  in 
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boiling  water  till  tho  whole  of  the  contents  are  raised  to  boiling-point, 
and  all  the  air  in  the  can  has  been  driven  off,  when  the  vent-hole  is  closed, 
and  the  cooking  is  complete.  The  cans  are  tested  the  same  as  for  canned 
fruit.  Another  process,  and  that  evidently  adopted  in  the  case  of  the  can  of 
apricot  pulp  received  by  the  Department  from  London,  is  as  follows  :— 
The  fruit,  after  being  cut,  was  all  placed  in  the  can  with  the  cut  side  down, 
and  was  evenly  and  tightly  packed,  the  lid  being  off  enabling  this  to  be  done. 
"Water  was  ;iow  added  to  cover  the  fruit  and  the  can  placed  in  a  shallow 
vessel  of  boiling  water,  the  water  only  coming  to  within  about  1  inch  of 
the  top  of  the  can.  When  the  fruit  inside  the  can  had  been  raised  to  & 
sufficient  temperature  to  drive  off  all  the  air,  the  lid  was  put  on — being 
crimped  on,  not  soldered — and  the  pulp  was  ready.  The  value  of  frnit-pulp 
is  that  it  is  a  cheap  means  of  preserving  the  inferior  fruit  that  is  not  good 
enough  for  canning,  and  enabling  it  to  be  kept  over  to  such  a  time  as  it  is 
convenient  to  turn  it  into  jam.  There  is  one  thing,  however,  that  I  must 
caution  my  readers  against  in  making  fruit-pulp,  and  it  is  this :  No  fruit 
that  is  unsuitable  for  canning,  except  as  regards  size  or  under-ripeness,  is 
suitable  for  pulp,  as  it  must  keep  its  shape  when  cooked  and  not  go  to  mush. 
The  time  to  cook  pulp  is  about  twenty-five  minutes,  as  it  takes  that  time 
to  get  the  can  heated  right  through. 

The  fruits  that  are  suitable  for  canning  must  possess  the  following 
qualities : — Firmness  of  flesh,  which  must  be  of  sufficient  consistency  to  keep 
its  shape  when  cooked ;  clearness  gf  flesh — either  white  or  yellow-stained 
flesh  is  unsuitable ;  and  good  flavour,  which  is  brought  out  by  cooking.  The 
fruit,  in  the  case  of  stone-fruits,  may  be  either  cling  or  free  stone,  but  as  a 
rule  cling-stones  are  to  be  preferred,  as  the  flesh  is  usually  firmer  than  that 
of  free-stones,  and  consequentlv  keeps  its  shape  better  The  fruit  should  be 
of  large  size,  and  be  gathered  when  fully  grown,  but  before  it  begins  to 
soften,  as  it  will  not  keep  its  shape  in  cooking  if  over-ripe.  The  fruit 
requires  to  be  carefully  gatnerad  and  handled,  so  as  to  be  bruised  as  little  as 
possible,  and  it  should  be  brought  from  the  orchard  to  the  cannery  with  the 
least  delay.    Tho  following  are  some  of  the  best  varieties  of  canning-fruits:— 

Peaches, — Free-stones,  Fleshy  yellow :  Crawford's  Early,  Muir,  Lovell' 
Free-stones y  Flesh,  white :  Morris  White.  Cling-stones,  Flesh,  yellow :  Tnrkena, 
Lemon  Cling,  Orange  Cling,  Nichols'  Orange  Cling,  Henrietta,  Tellow 
Italian,  and  several  of  the  local  seedlings  of  the  Tellow  Italian  type.  Cling- 
stones,  Flesh,  white :  Lord  Palmerston,  Shanghae,  Large  White  Cling,  Heath 
Cling,  G-eorge's  Late  Cling,  and  several  local  seedlings  of  the  Shanghae  and 
Newington  types. 

Apricots, — Any  good  apricot  will  can,  but  a  very  large  proportion  of  our 
locally-raised  apricots  are  worthless  for  canning,  as  they  do  not  pit  easily ; 
clinging  in  parts,  they  contain  a  mass  of  stringy  fibre,  a  large  amount  of  free 
acid,  and  finally,  when  cooked,  go  all  to  mush.  Though  heavy  croppers, 
they  are  worthless  fruit,  as  they  are  no  good  for  canning,  drying,  or  jam- 
making,  and  are  a  very  inferior  fruit  fresh.  For  canning,  high-flavoured, 
perfect  free-stones  of  large  size  and  firm  texture  should  be  chosen,  and  the 
varieties  that  possess  these  qualifications  are  the  Eoyal,  Moorpark,  Peach, 
Blenheim,  and  most  varieties  of  the  Moorpark  type.  Where  the  Moorpark 
is  a  free  bearer  it  is  the  best  apricot  to  grow  for  any  purpose. 

Flums, — Only  pale-skinned  plums  are  suitable  for  canning,  and  none 
except  those  of  first-class  quality  and  firm  texture  should  be  used.  The  follow- 
ing are  some  of  the  best  canning- plums: — Jeflerson,  Eeine  Claude  de  Bavay, 
Washington,  Greengage,  White  Magnum  Bonum,  and  Coe's  Grolden  Drop. 
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Fears, — There  is  one  great  canDing-pear,  "Williams'  Bon  Chretien — or,  as 
it  is  called  in  America,  the  Bartlett — but  there  are  other  pears  which  will 
can,  amongst  which  Doyenne  Boussock  shows  considerable  merit,  as  it  is 
usually  a  heavy  bearer  of  large,  even-sized  fruit  and  is  a  strong-growing  and 
very  healthy  tree.  In  canning  pears,  always  choose  fair-sized  fruit  that  has 
not  commenced  to  soften,  but  yet  not  immature,  or  the  fruit  will  be  woody. 

Cherries, — Only  pale  cherries  are  suitable  for  canning,  and  the  firmest 
fruit  is  chosen.  The  varieties  that  are  beat  suited  for  canning  are  the 
Napoleon  Bigarreau,  Florence,  and  Centennial,  though  all  the  pale  Bigarreau 
varieties  will  can  well. 

Blackberries, — This  fine  fruit,  which  is  almost  entirely  neglected  in  this 
Colony,  cans  well ;  the  varieties  best  adapted  for  canning  being  the  American 
kinds,  Lawton  and  Kittatinny. 

Quinces  also  can  well,  being  treated  similarly  to  pears,  but  it  is  question- 
able if  there  would  ever  be  anything  more  than  a  local  demand  for  this 
fruit,  which  is  by  no  means  a  popular  one  in  America  or  Europe;  any 
variety  will  can. 

Nectarines  are  treated  as  apricots,  that  is  to  say,  they  are  not  peeled  like 
peaches.  Only  white  or  pale  nactarines  are  suitable  for  canning,  the 
following  varieties  being  two  of  the  best: — New  White  Free-stone  and  White 
Cling. 

Grapes  can  also  be  canned,  but  only  white  varieties  should  be  used.  The 
berries,  which  should  be  large  and  firm,  with  a  thin  but  tough  skin,  should 
be  cut  from  the  bunch,  and  all  imperfect  or  damaged  berries  carefully 
exclnded.  The  variety  most  commonly  canned  is  the  Muscat  of  Alexandria, 
or,  as  it  is  often  called,  the  Muscatello  Gordo  Blanco,  though  crapes  such  as 
the  Camden  sherry,  Duke  of  Buccleuch,  Malaga,  and  Dooradmo  should  also 
can  well. 

Several  other  fruits,  such  as  pineapples,  &c.,  also  can  well,  but  those  that 
I  have  mentioned  are,  I  think,  all  that  are  of  any  great  importance  to  the 
New  South  Wales  fruit-grower. 

2nd.— Home  Canning* 

Every  person  having  an  orchard  should  put  up  enough  fruit  during  the 
*  season  to  supply  all  home  requirements,  as  the  process  is  by  no  means  a 
difficult  or  costly  one. 

The  kinds  of  fruit  that  are  suitable,  and  their  methods  of  preparation,  I 
have  fully  described  under  the  head  of  Commercial  Canning,  so  I  will  confine 
my  remarks  to  the  methods  of  conserving  the  fruit.  In  the  place  of  cans, 
glass  jars  of  different  sizes  and  patterns  are  used,  and  the  lollowing  jars 
(all  of  which  are  obtainable  in  Sydney)  may  be  used,  viz  : — The  Lightning, 
Chicago,  San  Francisco,  Mason's,  and  one  or  two  others.  After  tne  fruit 
has  been  prepared  as  previously  described,  it  is  treated  in  one  of  the  two 
following  manners : — 

1st.  It  is  placed  in  a  wide  and  shallow  copper  or  enamelled  vessel,  and 
syrup  or  water  and  sugar  is  added  to  it.  The  fruit  is  then  slowly  raised  to  the 
iJoiling-point,  but  not  allowed  to  boil  vigorously,  or  it  would  go  to  pieces, 
and  placed  whilst  boiling  hot  in  the  jars,  which  should  have  been  previously 
heated  in  order  to  prevent  their  being  cracked  by  the  hot  fruit,  and  the 
covers  at  once  put  on,  as,  in  order  for  the  fruit  to  keep,  it  is  necessary  that 
there  is  no  air  present  in  the  jars.  In  order  to  be  sure  of  this,  it  is  always 
well  to  test  the  jars  first  by  filling  them  with  water ;  then  put  on  the  lid  and 
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turn  them  upside  down,  when  it  will  be  easily  seen  if  they  «re  not  air-tight 
If  not  air-tight,  a  new  rubber  should  be  put  on,  and  the  jat  again  tested.  In 
taking  the  fruit  from  the  vessel  in  which  it  has  been  cooked,  and  placing  it  in 
the  jars,  great  care  is  necessary  to  prevent  the  fruit  from  crushing,  and  so 
lose  its  shape.  If  wished,  the  fruit  can  be  cooked  with  water  without  any 
sugar,  but  I  do  not  like  the  method,  as  it  is  no  cheaper  in  the  end,  sugar 
having  to  be  added  to  the  fruit  before  it  is  fit  to  use ;  and  in  the  case  of  any 
fruit  that  is  cut  or  peeled  nearly  the  whole  of  the  flavour  goes  into  the  juice, 
and  the  fruit  itself  nas  about  as  much  flavour  as  a  turnip. 

2nd.  The  second  process,  and  the  one  that  I  advise  everyone  to  adopl^  is 
to  place  the  fruit  in  the  jars  before  cooking  and  cover  with  syrup,  as  is  done 
in  the  case  of  cans,  the  fruit  being  evenly  and  well  arranged  in  the  jar — a  jar 
having  the  mouth  sufficiently  large  to  admit  the  hand  freely  being  the  best  for 
the  purpose.  The  jars  filled  with  fruit  and  syrup  are  now  placed  in  a  large 
oval  boiler  or  other  suitable  vessel,  having  a  false  perforated  bottom  or  some 
lattice-work  to  fit  the  bottom*  and  prevent  the  jars  coming  into  contact  with 
the  metal  bottom,  which  will  prevent  their  being  broken  during  the  cooking. 
Cold  water  is  now  added  to  the  vessel  until  it  reaches  the  necks  of  the  jars, 
when  it  is  slowly  heated  to  the  boiling-point,  at  which  stage  the  fruit  should 
be  sufficiently  cooked.  The  lids  are  placed  on  and  fastened  down  as  quickly 
as  possible,  and  care  must  be  taken  to  see  that  they  are  absolutely  air-tight, 
as  the  fruit  will  not  keep  otherwise. 

There  is  a  local  demand  for  first-class  fruit  put  up  in  glass,  but  it  must 
be  nothing  but  first-class,  when  it  will  bring  a  very  remunerative  price,  as 
there  is  a  certain  class  of  Sydney  buyers  who  prefer  to  buy  fruit  in  glass, 
and  who  will  pay  a  good  price  for  a  fancy  article — so  that  it  will  pay  to  cater 
for  this  trade. 

Drying. 

The  subject  of  fruit-drying  is  one  that  to  be  properly  treated  would  require 
a  series  of  articles ;  but  in  order  to  keep  this  article  within  reasonable  limits 
I  must  condense  it,  so  as  to  make  it  as  concise  as  possible.  In  the  first 
place,  fruit  is  dried  by  two  methods,  viz.,  sun-drying  and  machine-dryinoj  or 
evaporating,  and  though  'the  preparation  of  the  fruit  is  the  same  in  both 
cases,  the  after-treatment  is  quite  diflerent. 

Isf, — Sun-drifing, 

Sun-drying  can  only  be  depended  upon  in  districts  that  have  regular 
seasons  of  rainfall  and  dry  weuther,  and  where  the  air  is  dry  and  the  nights 
dewless,  as  though  fruit  is  sun-dried  in  districts  having  heavy  dews  tbe 
quality  is  never  as  good  as  that  produced  where  the  nights  are  dewless.  In 
many  of  the  western  and  north-western  districts  of  this  Colony  sun-drying 
could  be  generally  depended  on,  and  in  many  of  the  districts  in  the  central 
division  it  could  always  bo  partially  depended  upon ;  but  an  evaporator 
would  be  necessary  to  finish  the  drying  in  case  of  the  weather  breaking. 

The  preparation  of  the  fruit  depends  on  the  viuriety— thus  apricots  are 
allowed  to  remain  on  the  trees  till  lully  ripe,  yet  not  so  ripe  as  to  run  when 
cut.  The  fruit  is  carefully  gathered  and  taken  to  the  cutting  shed,  where 
it  is  cut  into  halves  and  the  pit  taken  out — the  fruit  being  cut  right  round, 
not  one  side  cut  and  the  other  torn.  As  cut  the  fruit  is  nla^d  on  the 
drying  trays  with  the  cut  side  up,  and  as  the  trays  are  filled  they  are 
taken  to  the  sulphurer  and  the  fruit  sulphured  so  as  to  keep  its  bright  yellow 
colour  when  drying.    The  size  of  the  trays  used  is  generally  2  f  t.  x  3  ft.  with 
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a  cleat  1  in.  x  2  in.  at  the  ends ;  bat  much  larger  trajg  are  sometimes  used. 
The  trays  fit  the  sulphurer,  which  is  of  a  size  suitable  to  the  requirements  of 
the  orchard,  and,  where  there  is  a  large  quantity  of  fruit  to  dry,  the  trays, 
as  filled,  are  stacked  on  a  tram  waggon  which,  when  full,  is  run  into  the 
ffulphnrer  and  sulphured,  thus  saving  a  handling.     The  sulphurer  is  an  air- 
tight box  with  cleats  on  the  sides  on  which  to  rest  the  trays,  and  when  full 
a  quantity  of  sulphur  is  placed  in  the  bottom  and  ignited,  the  fruit  being 
kept  in  the  fumes  a  sufficiently  long  time  to  fix  the  colour,  but  not  to  injure 
the  fruit  by  over-sulphuring.    The  time  of  sulphuring  varies  from  half-an- 
hour  to  several  hours,  according  to  the  condition  of  the  fruit  and  the  amount  of 
sulphur  used — some  growers  using  a  good  deal  of  sulphur  and  only  exposing 
a  short  time,  and  otherii,  as  at  Mildura,  using  a  small  amount  of  sulphur  but 
giving  the  fruit  a  long  exposure.     The  sulphuring  should  only  be  long  enough 
to  fix  the  colour  of  the  fruit,  as  any  exposure  beyond  this  only  tends  to 
injure  the  quality  of  the  fruit.     Over-ripe  fruit  can  be  brought  back  to  shape 
by  over-sulphuring»  but,  according  to  Professor  Hilgard  of  the  University  of 
California,  the  fruit  is  considerably  injured  by  so  doing.     Sulphuring  is 
really  no  good  to  the  fruit — in  fact,  at  its  best,  it  is  more  or  less  injurious  ; 
but  the  public  require  a  high-coloured  dry  fruit,  and  in  order  to  produce  it 
sulphur  must  be  used.    After  leaving  the  sulphurer,  the  trays  are  placed  in 
the  sun  to  dry,  the  drying  ground  being  kept  as  free  from  aust  as  possible, 
and  having  a  good  exposure  to  the  sun.    At  Mildura,  the  drying  grounds  are 
planted  with  lucerne,  which  is  cut  just  before  the  trays  are  put  out.    The 
trays  thus  rest  on  the  stubble  and  not  on  the  ground,  and  the  danger  of 
scorching  the  fruit  is  done  away  with ;  and,  in  the  second  place,  there  is  much 
less  chance  of  injury  from  dust.    In  any  case,  the  drying  ground  should  be 
well  sheltered  from  dust,  as  dust  spoils  both  the  appearance  and  selling  of 
the  fruit.    The  fruit  is  left  on  the  trays  till  properly  dry,  a  state  that  is  only 
learnt  by  experience ;  but  it  may  be  explained  by  saying  that  the  fruit  must 
not  be  so  dry  as  to  rattle  on  the  trays  like  bones,  or  so  moist  than  when 
worked  up  between  the  finger  and  the  thumb,  moisture  can  be  extracted,  but 
a  medium  of  the  two.    After  the  fruit  is  sufficiently  dried  on  the  trays,  it  is 
taken  to  the  dry-fruit  room,  where  it  is  placed  in  a  heap  on  the  floor  to  sweat, 
the  fruit  being  turned  every  day  with  wooden  shovels.     The  fruit-room 
should  have  all  the  windows  and  doors  covered  with  fine  wire  gauze,  so  as  to 
keep  out  all  insects,  especially  the  drj-fruit  moth,  which  would  lay  eggs  on 
the  fruit  and  render  it  wormy.     During  the  sweat  the  fruit  evens  up  very 
much,  and  the  fruit  that  was  over  dried  takes  the  moisture  from  that  not 
enough  dried,  and  the  whole  sample  becomes  of  an  even  texture,  when  it  is 
ready  for  packing.     If  there  is  any  fear  of  fruit-moth,  weevils,  or  other 
insects,  it  is  a  good  plan  to  dip  the  CTuit  for  a  few  seconds  in  boiling  water, 
which  will  kill  all  insect  eggs  that  may  be  on  it,  and  then  rapidly  dry  and 
pack.    The  fruit  is  packed  in  boxes  holding  25  or  50  lb.  or  in  strong  clean 
cotton  sacks.    In  packing  in  boxes,  always  face  the  bottom  layer,  using  fruits 
that  have  bean  flattened  by  passing  through  rollers  for  the  purpose.     Line  the 
box  well  with  good-quality  paper,  and  place  a  good  litho.  on  the  faced  layer, 
which  on  opening  the  case  will  be  the  top  and  not  the  bottom,  as  it  always 
pays  to  pack  the  fruit  so  as  to  look  as  attractive  as  possible  when  opened. 
The  fruit  should  be  carefully  graded  for  size,  large  and  small  fruits  never 
being  packed  in  the  same  box.     The  first  grading  should  take  place  before 
the  fruit  is  cut,  it  being  always  best  to  have  all  the  fruit  on  the  tray  of  nearly 
an  equal  size,  as  it  dries  evener  and  better  than  if  big  fruit  and  little  fruit 
are  dried  together.     A  second  grading  should  be  given  when  the  fruit  is 
dried.     Peaches,  like  apricots,  should  be  quite  ripe  when  dried,  and  they  are 
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either  peeled  or  unpeeled,  but  where  possible  it  always  pays  to  peel  the  best 
grades  of  peaches,  as  the  fruit  always  commands  a  much  better  price  than 
unpeeled.  In  order  to  pay,  peeling  must,  however,  be  cheaply-  done,  and 
there  are  two  methods  by  which  this  can  be  accomplished,  one  of  which  is  by 
the  use  of  lye,  and  the  other  by  hand-peeling  after  the  fruit  is  sulphured. 
In  order  to  peel  the  fruit  by  means  of  lye — a  boiling  solution  of  caustic  soda, 
one  poiind  of  caustic  soda  to  ten  gallons  of  water  is  prepared,  and  the  fruit 
immersed  in  it  for  two  or  three  seconds,  when  the  skin  may  be  readily  rubbed 
ofE.  Great  care  must  be  taken  not  to  dip  too  long,  and  also  to  thoroughly 
rinse  the  fruit  after  dipping  in  cold  &€^h  water,  or  the  lye  will  turn  the 
fruit  dark.  Hand-peeling  is  only  practicable  with  certain  varieties,  such  as 
the  Muir  and  Elberta,  the  skins  oi  which  are  easily  and  quickly  removed  by 
the  fingers  after  the  fruit  has  been  sulphured. 

Pears  and  apples  are  prepared  for  drying  by  being  peeled,  sliced,  and 
cored,  several  machines  which  do  the  worK  rapidly  and  well  being  used  for 
the  purpose.  These  machines  are  obtainable  in  Sydney  at  reasonable  rates. 
The  fruit  is  then  sulphured  and  dried. 

Figs  are  dried  in  several  ways  but  none  of  them  come  up  to  the  Smyrna 
method,  where  the  fruit  is  allowed  to  remain  on  the  trees  till  dead  ripe,  then 
dried  in  the  sun  without  any  dipping  or  sulphuring,  and  when  dry  packed 
for  market.  The  complete  process  I  nope  to  give  at  some  future  time  in  an 
article  devoted  to  fig  culture  and  curing. 

For  prune  drying  I  will  refer  to  my  article  on  the  subject  that  was  pub- 
lished  m  the  Agricultural  Oazette,  October,  1892,  and  for  raisin  drying  I 
will  refer  to  Mr.  Despeissis's  article  in  the  Agricultural  Gazette  for  Januarv, 
1893. 

Fruit  in  order  to  be  suitable  for  drying  must  possess  the  following  quali- 
fications : — The  flesh  must  be  firm  and  meaty  and  the  juice  rich  in  sugar  in 
order  to  produce  a  heavy  dried  fruit,  and  the  fruit  should  in  no  case  be  dried 
till  thoroughly  ripe,  or  it  will  weigh  light  and  be  of  inferior  quality.  The 
following  are  some  of  the  best  drying  fruits  : — 

FeacTieSy  Free-stones, — Crawford's  Early,  Lady  Palmerston,  Muir,  Salway, 
Crawford's  Late,  Susquehanna,  Comet.  Yellow-fleshed  free-stone  peaches 
having  red  at  the  pit  are  usually  preferred,  though  any  of  the  yellow  cling 
peaches  that  are  good  canners  also  dry  well. 

Apricots, — The  Moorpark  leads,  drying  heavier  than  any  other  apricot,  but 
all  those  mentioned  as  suitable  for  canning  can  also  be  dried,  liie  Alsace, 
an  apricot  of  the  Moorpark  type,  is  said  to  be  giving  great  satisfaction  as  a 
drier  and  also  to  be  a  regular  and  heavy  bearer. 

Plums, — In  addition  to  the  various  prunes  used  for  drying,  several  varie- 
ties of  plums  dry  well,  the  following  being  of  especial  merit : — De  Mont- 
fort,  Prmce  Englebert,  Angelina  Burdett,  and  Coe's  Golden  Drop. 

Fears.  —The  best  drying  pear  is  the  Williams'  Bon  Chretien,  as  it  retains  its 
full  flavour. 

Apples. — The  following  varieties  dry  well : — Gloria  Mundi,  Granny  Smith's 
Seedhng,  Cat's  Head,  Mobb's  Eoyal. 

2nd. — Evaporating  or  Machine-drying. 

Where  the  sun  heat  cannot  be  depended  upon  to  dry  fruits,  recourse  must 
be  had  to  machine  driers,  and  these  may  be  of  any  size,  from  the  small 
family  evaporator,  capable  of  drving  from  3  to  5  bushels  of  fruit  per  diem, 
to  the  large  factory  driers,  capable  of  turning  out  several  hundrea  bushels 
daily, 
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All  eyaporators  coniriBt  of  three  distinct  parts,  tbe  fnmace,  the  heating- 
chamber,  and  the  fruit-drjing  chamber.  The  furnace  is  filled  with  draughts 
that  can  be  opened  or  closed  so  that  the  temperature  can  be  raised  or 
lowered  at  will.  The  heating-chamber  is  situated  immediately  above  the 
furnace,  the  outside  air  being  drawn  in  through  specially-arranged  draughts, 
heated,  and  then  passed  either  oyer  or  through  the  fruits  on  the  trays — the 
amount  of  hot  air  passing  orer  the  fruit  being  easily  regulated  by  m^ns  of 
the  draughts*  The  fruit-drying  chamber  is  either  horizontal,  as  in  the  case 
of  the  "  American  "  eyaporator  or  uprisht,  as  in  the  **  Phillips,"  "  Pearson," 
and  *'  Zimmermann,"  and  is  filled  wim  cleats  on  which  the  trays  contain- 
ing the  fruit  rest.  The  trays  yary  in  size  according  to  the  size  of  the 
eyaporator,  and  are  usually  made  of  strong  giJyanised  netting  of  half-inch 
mesD.  The  trays  are  raised  and  lowered  by  several  different  mechanical 
contrivances,  and  the  fresh  fruit  is  either  placed  in  the  bottom  and  gradually 
raised  to  the  top,  when  it  is  ready,  or,  as  in  the  case  of  the  "  American  ' 
evaporator,  it  is  placed  first  at  the  lower  end,  and  travels  along  to  the  upper, 
andis  finally  returned  to  the  lower  end  and  taken  out.  In  some  evaporators 
a  steady  sun  temperature  of  about  180^  is  maintained,  and  in  others,  air,  at  a 
much  creator  temperature,  is  rapidly  passed  over  the  fruit,  but  in  no  case 
must  the  fruit  be  cooked,  the  object  beine  simply  to  remove  the  superfluous 
water,  and  to  retain  the  natural  colour  of  the  fruit.  Most  evanorators  are 
easily  worked,  and  do  fair  work ;  the  chief  care  should  be  devotea  to  keeping 
up  an  even  temperature,  and  seeing  that  no  part  of  the  machine  becomes 
over-heated,  and  the  fruivia  consequence,  burnt.  A  little  experience  will 
enable  any  man  of  average  intellect  to  work  an  evaporator,  and,  if  good  fruit 
is  chosen,  to  turn  out  a  marketable  article. 

In  fruit-drying  there  is  no  greater  mistake  than  trying  to  dry  culls ; 
rubbish  will,  no  doubt,  dry  after  a  fashion,  but  when  dried  it  is  nothing  but 
skin,  and  of  no  value,  whereas  good  fruit,  well  dried,  packed,  and  showily 
got  up,  will  sell  anywhere.  Fruit-drpng,  instead  of,  as  at  present,  being 
practically  unknown,  should  be  a  great  and  paying  industry,  and  instead  of 
our  having  to  import  dried  fruits  to  the  extent  of  over  £100,000  per  year, 
we  should  be  able  to  supply  all  our  own  wants  and  have  a  good  surplus  for 
export. 

JaM-making. 

No  matter  how  well  the  orchard  is  kept,  and  the  trees  thinned,  there  will 
always  be  a  certain  proportion  of  small  fruit  which  is  of  no  value  for  canning 
or  drying,  but  yet  will  make  a  good  jam — though  first-class  jam,  like  first- 
class  canned  or  dried  fruits,  should  be  made  of  selected  fruits,  and  when 
making  for  home  consumption,  I  should  always  advise  its  use.  However,  the 
smaller  fruit  makes  a  good  jam  if  used  when  fresh,  and  not  allowed  to 
ferment  and  become  partially  rotton  before  using.  The  process  of  jam- 
making  is  a  very  simple  one,  whether  for  home  use  or  at  the  factonr.  The 
fruit,  which  is  best  not  to  be  over  ripe,  and  which  should  be  free  from  all 
rotten  fruit  and  other  rubbish,  is  placed  in  a  steam-jacketed  kettle,  and  to 
every  1  lb.  of  fruit  not  less  than  three-auarters  of  a  pound  of  the  best  cane 
sugar  should  be  added.  The  fruit  is  then  rapidly  boiled  till  of  the  right 
consistency — ^that  is  to  say,  will  keep  its  shape  if  up-ended  when  cold,  and 
then  poured  into  cans  or  glass  jars  and  covered  down  at  once  whibt  quite 
hot,  as,  in  order  to  prevent  mould  forming  on  the  fruit,  it  is  necessary  for  it 
to  be  perfectly  air-tight.  If  not  sufficiently  boiled,  the  fruit  is  apt  to 
ferment,  so  it  is  always  best  to  thoroughly  cook  it.    When  using  cans,  those 
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holding  abont  1  lb.  are  used,  and  the  me  ia  about  2i  inehes  in  diameter  hj 
8^  inches  bigfa,  and  when  using  glass^  14b.  jars  are  generally  used,  wbidi  afe 
either  corked  or  tied  down  wit£  parcbment-paper ;  but  whatever  material 
is  used  to  coyer  the  jam,  it  is  absolutely  necessary,  if  the- jam  is  to  keep 
well,  that  it  be  perfectly  air-tight.  When  jam  is  made  lor  home  con- 
sumption, and  steam-jacketed  boilers  are  not  available,  cook  the  fruit  in 
shallow,  wide  vessels,  either  of  copper  or  iron,  lined  with  enamel,  over  a  slow 
fire,  stirring  constantly  to  prevent  Duming,  and  removing  all  impurities  that 
rise  to  the  surface  in  the  form  of  scum.  Always  use  the  best  cane  sugar — 
confectioners*  crystals  is  about  the  best — as  the  jam  will  be  clearer,  firmer, 
and  keep  better  than  that  made  from  a  cheaper  and  inferior  sugar. 
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The  Ayrsljire  Breed  of  Cattle. 


By  J.  L.  THOMPSON. 
.  PrinoiiNJ,  H*wkeibiiry  Agrioaitunl  College* 

Orig^ 

There  are  several  theories  as  to  tlie  origin  of  this  now  famous  breed  of 
dairy  cattle.  Some  writers  say  they  are  the  result  of  a  cross  between  the 
Shorthorn  and  the  Jersey ;  others  that  they  arose  entirely  from  a  careful 
selection  of  the  best  of  the  native  breeds  of  Ayrshire,  the  county  in  the 
south-west  part  of  Scotland,  from  which  they  take  their  name.  I  consider 
that  the  following  communication,  which  appeared  in  ihQ  Australasian,  under 
date,  9th  September^  1893,  should  put  the  question  as  to  the  origin  of  these 
cattle  at  rest :— 

[To  the  Editor  of  the  AustratoBian,] 

Sir,  Glen  Wallace,  Poowong,  Victoria,  4  September,  1893. 

In  the  AustralasiaiifOi  2nd  September,  Thistledown  propoonda  one  or  two  theoriea 
as  to  the  origin  of  the  Ayrshire  breed  of  cattle.  The  following  has  been  handed  down 
to  me  as  the  origin  of  these  cattle.  My  greatgrandfather  John  Dunlop,  of  Dunlop, 
about  the  year  1^40,  put  a  Devon  bull  to  some  Guernsey  cows,  and  a  Guernsey  bull  to 
some  Devon  cows.  Selection  was  made  and  re-crossed  from  which  crosses  sprang  the 
renowned  Dunlop  or  Ayrshire  cattle.  It  is  a  matter  of  family  history  that  the  foregoing 
is  the  true  origin  of  the  Ayrshire  cattle. 

Yours,  &c., 

J.  A.  WALLACE  DUNLOP. 

'  '  It  is  well  known  that  this  breed  of  cattle  were  known  in  Scotland  for 
Buinj  years  as  the  Dunlop  strain,  and  I  think  the  above  should  be  accepts 
,  as  the  history  of  the  true  origin  of  this  now  celebrated  race  of  dairy  stock. 

The  Ayrshire  of  a  hundred  years  ago  was  very  different  from  the  beet 
.  specimens  of  the  present  day.  They  were  small,  inferior,  irregularly  shaped, 
but  hardy  animals.  The  Ayrshire  of  the  present  day  is  an  animal  of  extreme 
beauty. 

The  following  ingenious  versification  of  the  points  of  an  Ayrshire  cow 
are  based  on  a  document  published,  under  the  authority  of  the  Ayrshire 
Agricultural  Association,  and  taken  from  the  8th  volume  of  the  **  Transactions 
of  the  Highland  and  Agricultural  Society  of  Scotland": — 

Would  you  know  how  to  judge  of-  a  good  Ayrshire  cow  ? 
Attend  to  the  lesson  you'll  hear  from  me  now. 
Her  head  should  be  short  and  her  muzzle  good  size, 
Her  nose  should  be  fine  between  muzzle  and  eyes. 
Her  eyes  full  and  lively,  forehead  ample  and  wide. 
Horns  wide,  looking  up  and  curved  inwards  beside. 
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Her  neck  should  be  »  fine  tapering  wedge, 

And  free  from  loose  skin  on  the  undermost  edge. 

Should  be  fine  where  'tis  joined  with  the  seat  of  the  brain. 

Strong  and  straight  upper  line  without  hollow  or  main. 

Shoulder-blades  should  be  thin  where  they  meet  at  the  top. 

Let  her  brisket  be  light,  nor  resemble  a  crop  ; 

Her  forepart  recede  Uke  the  lash  of  a  whip, 

And  strongly  resemble  the  bow  of  a  ship ; 

Her  back  short  and  straight,  with  the  spine  well  defined. 

Especially  where  back,  neck,  and  shoulders  are  joined ; 

Her  ribs  short  and  arched,  like  the  ribs  of  a  barge. 

Body  deep  at  the  flanks,  and  milk-yeins  full  and  large  ; 

Pelvis  long,  broad,  and  straight,  and  in  some  measure  flat. 

Hock-bones  wide  apart,  and  not  bearing  much  fat. 

Her  thighs  deep  and  broad,  neither  rounder  nor  flat. 

Her  tail  long  and  fine  and  joined  square  with  her  back. 

Milk- vessels  capacious  and  forward  extending, 

The  hinder-part  broad  and  to  body  fast  pending. 

The  sole  of  her  udder  should  just  form  a  plane. 

And  all  the  four  teats  equal  thickness  attain. 

Their  length  not  exceeding  two  inches  or  three. 

They  should  hang  to  the  earth  perpendicularly. 

Their  distance  apart  when  they're  viewed  from  behind, 

Will  include  about  half  the  udder  you'll  find, 

And  when  viewed  the  side  they  will  have  at  each  end 

As  much  of  the  udder  as  'tween  them  is  penned. 

Her  legs  should  be  ehort,  and  bones  fine  and  clean, 

The  points  of  the  latter  being  quite  firm  and  keen, 

3kin  soft  and  elastic  as  cushions  of  air. 

And  covered  all  over  with  short  woolly  hair ; 

The  colours  preferred  are  confined  to  a  few. 

Either  brown  and  white  checkered  or  all  brown  will  do. 

The  weight  of  the  animal  leaving  the  stall 

Should  be  about  five  hundred  sinking  ofbX* 

Points  of  a  Modem  Ayrshire  Cow. 

The  head  should  be  small,  but  rather  long  and  narrow  at  the  muzzle ;  the 
•eyes  small,  but  sharp  and  livelj ;  the  horns  small  clear  crooked,  and  theii 
roots  at  considerable  distance  from  each  other ;  neck  lon^  and  slender, 
tapering  towards  the  head  with  no  loose  skin  below.  Shoulders  thin,  fore- 
quarters  light ;  hindquarters  large,  back  straight,  broad  behind,  the  joints 
rather  loose  and  open,  carcase  deep,  and  wide  oyer  the  hips,  with  round 
fleshy  buttocks ;  tail  long  and  small  \  legs  small  and  short,  with  firm  jointi, 
udder  capacious,  broad  and  square,  stretching  forward  and  neither  fleshy, 
low  hung,  nor  loose.  The  udder  is  a  good  guide  in  judging  the  milking 
qualities  of  a  cow.  It  should  in  form  be  long  from  front  to  back,  stretching 
well  forward  on  the  belly,  broad  behind,  filling  up  well  the  space  between 
the  legs,  but  should  not  be  too  deep  vertically — that  is  hang  too  &r  down. 

The  milk-yeins  large  and  prominent.  Teats  short  aU  pointing  outwards  and 
at  considerable  distance  from  each  other,  skin  thin  and  loose,  hair  soft  and 
woolly,  and  the  general  figure  compact  and  well  formed.  I  also  attach  a 
great  deal  of  importance  to  the  escutcheon  which  ought  to  be  wide  and  ron 
up  to  the  pelyis. 
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The  following  are  the  points  of  the  Ayrshire  cow  and  their  values  in 
jad£;ing  in  the  show  ring,  taken  from  a  report  by  a  committee  of  the  Herd- 
book  Society.  The  points  of  the  bull  only  rary  in  the  matter  of  masculine 
characters,  which,  according  to  the  general  rule,  ought  to  be  distinctly 
defined. 

Points. 

1.  Head  short ;  forehead  wide ;  nose  fine  between  the  muzzle  and  eyes,  muzzle 

large ;  eyea  full  and  lively,  horns  wide-set  on,  inclining  upwards    10 

2.  Neck  moderately  long,  and  straight  from  the  head  to  the  top  of  the  ^houlder, 

free  from  loose  skin,  on  the  under  side  fine  at  its  junction  with  the  head 
and  enlarging  symetrically  towards  the  shoulders        5 

3.  Forequarters— shoulders  sloping,  chest  sufficiently  broad  and  deep  to  ensure 

constitution ;    brisket  and  whole  foreonarters  light ;    the  cow  gradually 
increasing  in  depth  and  width  backwards  5 

4.  Back  short  and  straight ;  spine  well  defined,  especially  at  the  shoulders  ;  ribs 

short  and  arched  ;  body  deep  at  flanks 10 

5.  Hindquarters  long,  broad  and  straight ;  hook-bones  wide  apart,  and  not  over- 

laid with  fat ;  thighs  deep  and  broad  (but  thin  of  flesh  on  inner  thigh  or 
twist) ;  tail  long,  slender,  and  set  on  level  with  the  back       8 

6.  Udder  capacious,  and  not  fleshy,  hinder  part  broad  (and  rounded,  like  the  side 

of  a  cheese) ;  the  whole  firmly  attached  to  the  body  ;  the  sole  nearly  level, 
and  extending  well  forward  ;  milk-veins  well  developed  ;  teats  from  2  to  2^ 
inches  long,  equal  in  thickness,  and  hanging  perpendicularly  ;  distance  apart 
at  the  sides,  equal  to  one-third  of  the  length  of  vessel,  and  across  to  about 
one-half  of  the  breadth  ;  small  teats  are  now  considered  most  objectionable, 
both  in  the  market  and  the  show-ring « 33 

7.  Legs  short  in  proportion  to  size ;  bones  fine,  and  joints  firm      3 

8.  Skin  soft  and  elastic,  and  covered  with  soft,  close,  woolly  hair... 5 

9.  Colour  red,  of  any  shade,  brown  or  white,  or  a  mixture  of  these,  each  colour 

being  distinctly  defined ;  brindle  or  black  and  white  is  not  in  favour         ...      3 

10.  Average  live  weight  in  full  milk  about  10 J  cwt ,        ...      8 

11.  General  stylish  appearance  and  movements 10 


Perfection 100 

The  Ayrshire  is  essentially  more  of  a  milk  producer  than  a  beefer,  although 
fchey  may  readily  be  turned  into  beef.  The  most  valuable  quality  that  a 
dairy-cow  can  possess  is  that  she  yields  much  milk,  and  that  of  an  oily  or 
butyraceous  nature,  and  that  she  is  of  some  value  to  the  butcher  as  well. 

Ayrshire  Bollocks  make  good  beef  at  three  years  old. 

The  Ayrshire  has  been  termed  a  general  purpose  dairy  cow,  and  the 
general  average  for  a  milking  season  is  about  560  gallons,  and  as  much  as 
750  gallons,  and  even  1,000  gallons,  have  been  reached  from  individual  cows. 
Some  extraordinary  records  have  been  made  of  the  quantity-  of  milk  given  by 
noted  Ayrshires.  A  young  Ayrshire  belonging  to  Mr.  Knley,  near  Glasgow, 
gave  9  gallons  daily  n)r  six  months  after  csdving.  This,  reckoned  at  6d.  per 
gallon  (not  too  much  for  milk  in  a  large  city)  amounts  to  a  little  over  £40. 
This  cow,  as  subsequently  sold,  to  go  to  America,  and  her  female  progeny,  all 
turned  out  most  satisfactory  milkers,  and  were  much  sought  after  by  dairy- 
men of  that  country. 

The  Ayrshires  are  good  foragers,  hardy  constitutioned,  as  a  rule,  free  from 
disease  and  reliable  breeders.  They  are  of  lively  habits.  The  bulls  some- 
times are  of  a  spiteful  and  pugnacious  disposition,  and  are  ever  ready  to 
gore  each  other,  and  are  not  very  safe  with  human  beings.  They  should 
accordingly  be  kept  at  a  distance.    More  Ayrshires  can  be  kept  on  the  same 
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quantity  of  food  than  other  breeds.  Three  Ayrshiies,  as  a  rale,  will  eat  aboiot 
the  same  as  two  ordinary  Shorthorns,  and,  generally  speaking,  two  good 
Ayrshire  cows  will  give  as  much  milk  as  three  Shorthorns. 

As  to  the  quality  of  the  milk,  it  is  especially  Talnable  for  cbeeoe-making, 
on  account  of  the  smallness  of  the  globules.  The  cream  globules  of  tro 
Jersey  breed  are  large,  and,  on  this  account,  are  especially  yaluable  for 
butter-making.  Although  the  cream  globules  of  the  Ayrshire  are  small,  they 
are  by  no  means  deficient  in  butter-fats,  but,  being  smaller,  s^arate  lew 
readily  from  Ae  milk. 

Professor  Brown  obtained  from  184  separate  tests  of  the  four  following 
breeds  of  cattle,  these  results : — 

Ayresbire  

Hobtein 

Jersey     

Shorthorn  

The  Ayrshire  gives  an  average  of  13*7  of  cream,  and  42*41  per  cent,  butter 
from  cream.  The  Holstein  only  gives  10*24  per  cent,  of  cream,  and  30*87  of 
butter  from  that  cream.  The  Jersey  gires  16*36  per  cent,  of  cream,  and 
5*2*17  of  butter-fat  from  that  cream.  The  Shorthorn  gives  14*6  per  cent,  of 
cream,  and  47*80  of  butter  from  that  cream. 

The  Ayrshire  breed  of  cattle  have  been  introduced  with  success  into 
almost  every  civilised  land,  and  some  of  the  very  best  strains  have  been  intro- 
duced into  Australia  and  New  Zealand.  In  that  Colony,  where  Scotch 
settlers  predominate  in  a  district,  the  Ayrshire  cow  may  generally  be  fomid, 
and  some  of  these  animals  are  of  excellent  quality.  A  remunerative  tcade 
between  New  Zealand  and  the  Australian  Colonies  has  been  carried  on  for 
several  years,  but  this  has  been  over-done  of  late,  and  it  is  now  somewhat 
difficult  to  dispose  of  shipments,  either  in  this  Colony  or  Victoria,  at  prices 
that  will  pay  expenses.  Although  numerous  excellent  animals  have  been 
introduced  here  irom  New  Zealand,  notably,  those  purchased  of  Mr.  K.  B. 
Eergusson,  Waitate  Farm,  Dunedin,  still  it  must  be  admitted  that  a  large 
number  of  inferior  beasts  have  also  found  their  way  here. 

Magnificent  specimens  of  the  Ayrshire  breed  have  been  imported  direct 
from  Scotland  to  this  Colony  by  Mr.  J.  E.  Pemell  of  Eandwick,  and  Mr, 
Samuel  Hordem,  of  Sydney.  The  last-named  gentlman's  champion  IroD, 
"  Hover  of  Southwick,'*  imported  from  Scotland,  and  bred  by  Sir  Mack 
Stewart,  of  Scotland,  is  perhaps  the  finest  specimen  of  a  modern  Ayrshba 
sire  in  the  Colonies.  Mr.  Pemell  imported  the  magnificent  bull, 
of  Randwick,"  342,  A.H.B.,  bred  bv  the  Duke  of  Buccleuch, 
Drumlanrig.  He  was  exhibited  at  the  National  Agricultural  S( 
Show,  Melbourne,  1883,  and  was  awarded  first  prize  and  champion  and 
Government  grand  champion  prize  of  Australia  as  the  best  Ayrshire 
In  1884  the  same  honours  were  awarded  to  him.  The  late  Mr.  IK 
Q-ibson,  of  Victoria,  purchased  " Duke  of  Eandwick''  from  Mr. Pemell; 
some  of  the  best  Ayrshires  in  Victoria  trace  their  origin  to  this  famous 
He  also  purchased  at  the  same  time  "  Ada,'*  of  Drumlanrig,  imported,  A ' 
617, and  the  "  Duchess  of  Randwick"  for  the  high  price  of  500 guineas.  *' 
of  Drumlanrig  was  bred  by  Mr.  Andrew  M*Dowall,  Auchtr^ure,  Stranrear; 
Scotland,  from  whom  she  was  bought  by  the  Duke  of  Buccleuch,  K,0., 
Drumlanrig,  for  his  herd.  This  magnificent  animal  has  nerrer  been  beslen 
in  a  show  yard,  having  won  nine  prizes,  viz. : — ^First  as  a  one-year-old  at 
Highland  Society's  Dumfries  Show,  1878  ;  first  as  a  one-year-old  atlQiiAsof 
Oalloway  Society's  Stranraer  Show,  1878  ^  first  as  a  one-yeaiH>ld  at  IW- 
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beattie,  1378 ;  fi»t  as  a  two-year-old  at  Ayr,  1879 ;  first  as  a  two-year-old  at 
Olasgow,  1879 ;  first  as  a  two-year-old  at  Highlaiid  Society's  Perth  Show, 
1879  ;  first  as  a  two-year-old  at  Dumfries  Show,  1879  (vide  A..H.B.,  vol.  Ill); 
and  never  shown  as  a  three-year-old.  At  the  Sydney  Agricultural  Society's 
Show  in  April,  1882,  she  was  easily  placed  first,  competing  against  imported 
and  colonial-bred  Ayrshires  ;  at  the  National  Agricultural  Society's  Show^ 
Melbourne,  1882,  first  as  the  best  Ayrshire  cow,  since  which  she  has  not 
been  exhibited,  thus  having  an  unbeaten  record. 

The  following  are  some  of  the  principal  exhibitors  of  Ayrshires  at  our 
metropolitan  shows: — The  Bodalia  Company  (Limited);  Messrs.  Samuel 
Hordem,  J.  M.  Antil,  E.  M.  Dietrich,  T.  N.  Grierson,  J.  P.  Montgomery, . 
F.  Murphy,  F.  A.  Mackenzie,  J.  E.  Pemell,  P.  L.  Peate,  A.  Bennet,  and  others. 

The  following  are  some  of  the  leading  breeders  of  Ayrshires  in  Victoria : — 
Uessrs.  W.  B.  Gumming,  Monnt  Pyand;  K  Bowlands,  Ballarat;  David 
Mitchell,  Lilydale  ;  M^Nab  Brothers,  Tullamarine ;  John  Bond,  G-reen  Yale ; 
C.  N.  Smyth,  Bloomfield ;  John  James,  The  WillowB ;  J«  A«  Cochrane,  Gee- 
long  ,  Bobert  Buchanan,  Berwick ;  and  others. 

Ayrsbires  at  the  Hawkesbnry  Agricultural  College  Parm, 

The  foundation  of  a  small  herd  of  Ayrshires  was  laid  in  1891  by  the  pur- 
chase of  eight  heifers  bred  by  H.  H.  Brown,  Esq.,  M.P., ''  Coulston,"  Paterson. 


FUr- 1.— Experimoniol  grounds,  showing  saw-mill,  daio'men's  cottage,  daily  milking-sheds,  and  silo. 

They  were  by  such  sires  as  Sir  Walter  Scott,  by  Teyiot,  by  Baron  II  of 
Drumlanrig.     Young  Baron  also  by  Baron  II,  of  Drumlanrig  (imported). 
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These  heifers  were  in  calf  to  Cock-a-bendjr,  by  Baron  Ozhill,  imported; 
by  Baron  Bucklyire,  who  was  neyer  beaten  in  Scotland,  and  was  champion 
of  the  yard  when  21  years  old. 

These  heifers  haye  done  remarkably  well  here,  and  th«r  progeny  are 
turning  out  fine  specimens  of  the  breed.  At  the  aame  time  the  bidl 
Warrior,  2  years  and  11  months  old,  was  purchased,  having  just  arrired 
from  New  Zealand. 

Warrior  is  by  Carlo,  by  Baron  Oxhill,  grand  sire  Baron  Oxhill  (imported)  ; 
d  Wee  Nannie,  by  Scotchman ;  g  d  Nannie,  by  Neil ;  g  g  d  Nelly  Miller, 
by  Dandy ;  g  g  g  d  Nelly  Miller  first,  by  Ayrshire  Jack  (imported.) 


Fig.  2.— BuU"  Warrior." 

Warrior  gained  second  prize  at  Blueskin  Show  as  a  yearling  in  a  large 
class,  and  has  been  twice  first  at  the  Hawkesbury  Agricultural  Show.  He 
has  proven  himself  an  excellent  sire,  his  stock  being  all  that  could  be 
desired.  He  has  great  robustness  of  constitution  and  full  of  vigour ;  keeping 
in  excellent  condition  without  any  artificial  aid  on  the  sour  coarse  herbage 
of  the  common. 

Baron  Oxhill  (imported)  is  at  present  the  champion  bull  in  New 
Zealand,  having  taken  champion  prizes  wherever  shown. 

A  well-known  New  Zealand  judge  of  Ayrshire  cattle,  in  looking  over  the 
heifers  1  and  2  years  old  sired  by  W  arrior,  said  that  they  were  a  fine  lot ; 
and  that  there  was  no  need  to  obtain  animals  from  New  Zealand  or  any- 
where else  to  improve  them. 

In  February,  1892,  five  heifers  were  purchased  privately  from  Mr.  K.  B. 
Ferguson,  Waitate  Farm,  Dunedin,  New  Zealand.  They  comprise  the 
following : — 

1.  Molly,  by  Young  Baron  ;  by  Baron  11  of  Drumlanrig,  (imported). 

2.  Mary  III,  by  Carlo;  by  Baron  Oxhill  (imported) ;  d  Mary  II,  by 

Waitati  Prince. 
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8.  Snowdrop,  bj  Baron  III ;  by  Yonng  Baron. 

4.  Miss  Lewis,  by  King  of  the  G-len;  bj  Sir  Bedmond;  by  Cardigan 
(imported.) 

6.  Nora,  by  Young  Baron ;  by  Baron  11  of  Dnunlanrig  (imported.) 
The  abore  all  dropped  calves  witbin  a  fortnight  of  their  arriral  at  the 
farm  to  such  sires  as  Ayrshire  King  (champion  at  Dunedin  for  the  best 
Ayrshire  bull  on  the  ground  this  season,  although  15  years  old.)  Ayrshire 
Kin^  was  the  sire  of  many  champion  bulls  and  cows,  among  which  may  be 
cited  Glenham  II,  and  Hoyer-a-Blink,  a  prize  taker  at  Melbourne  Show, 
1892  and  1893,  also  prizes  at  Traralgon,  Dandenong,  Drouin,  Buln  Buln, 
and  Mornington. 

The  calves  have  turned  out  well,  and  some  of  them  will  soon  be  coming 
into  use  at  the  dairy. 

A  further  addition  was  made  in  January  of  this  year  by  the  selection  in 
New  Zealand  by  Mr.  Wright  of  two  heifers  of  high  lineage,  purchased  and 
bred  by  the  well-known  breeders  and  importers  of  Ayrshire  cattle,  Messrs. 
A.  and  J.  M^Parlane,  of  Dunedin.  The  guaranteed  pedigrees,  signed  by  the 
breeders  as  correct,  are  as  follow : — 

Beauty  II ;  calved,  15th  September,  1890 ;  sire,  Master  Jack,  imported ; 
dam,  Beauty ;  Vol.  I,  N.Z.H.B.,  No.  67. 


Flgr.8.-"BeautyII." 

Master  Jack  was  bred  by  Mr.  John  Kewan,  Ballewan,  Strathblane, 
Scotland.  Sire,  Old  Master  Jack,  who  won  eight  first  prizes  at  open  shows. 
Dam,  Bose ;  bred  by  Mr.  Sobort  Wilson,  Eenfrewshire,  and  winner  of  the 
following  prizes : — Second,  at  East  Killeride,  in  milk  ;  first,  at  Withau,  in 
milk ;  third,  at  Hamilton,  in  milk  ;  first,  at  Shotts,  in  milk  \  first,  at  Bath- 
gate, in  milk ;  second,  at  Mary  Hill,  in  calf. 

Dam  of  Beauty— Fillpail,  Vol.  I,  N.Z.H.B.,  No.  60 ;  Fillpail,  by  Baron 
Ily  of  Drumlanrig,  imported,  out  of  Jeanny  by  Maori  Chief. 

Lill  II ;  calved,  20th  January,  1891 ;  sire.  White  Prince,  imported  by 
Messrs.  A.  and  J.  M'Earlane,  of  Dunedin ;  dam,  Old  HiU. 
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Sire  of  Old  Hill,  Dan,  out  of  FrimToso  by  Sir  Becbnond;  d  of  Dan' 
Yiolet,  by  Ayrabira  Jack,  imported ;  g  d,  Fancy ;  g  ;  d,  Mary,  imported. 
Old  Hill  nas  been  a  famous  prize  taker,  carrying  away  firrt  and  champion 
honours  upon  seyeral  occasions.  '    - 

White  Priace,  by  Prince  47,  A.H.B.;  d,  Fancy  I,  of  Boyside,  imported 
by  Messrs.  A.  and  J.  MTarlane.  Prince,  by  White  Prince,  A.HJ3.,  6; 
d,  Mary,  by  Bumhouses,  A.H.B.,  8 ;  g  d,  Sprigbtly,  by  the  Earl ;  g  g  d, 
Badgel,  by  Dykenook. 

Both  these  heifers  have  since  dropped  bull-calyes  to  the  renowned 
Ayrshire  imported  bull  *'  Marquis  of  Ailsa,"  which,  if  they  haye  any  ludE, 
should  turn  out  to  be  sires  second  to  none  in  the  Australasian  Colonies. 

The  following  are  the  pedigree  and  particulars  of  tbe  Ayrshire  bull 
Marquis  of  Ailsa  (the  sire  of  the  two  bull-calyes  referred  to),  bred  l^  Mr. 
John  Holm,  of  Jaapston,  Ayrshire,  Scotland,  and  imported  by  Messrs.  A. 
and  J.  M*Farlane,  Dunedin,  N.Z. : — 

Sire    Duke  of  Jaapston,  1914. 

Dam  Countess  6th,  of  Drumlanrig,  484,  by  Minach  Drumlanrig,  44. 

g  d  Countess  drd,  of  Drumlanrig,  107,  by  Fl^niuff,  of  Drumlanrig. 

g  d  Snowdrop,  of  Brentwood  Hill,  380,  by  Drumdroch. 
3am  of  Marquis  of  Ailsa,  Bright  Smile,  1307,  by  Johnnie  Faa,  339. 

g  d  309,  b  Tarbeg. 
g  g  d  Maggie,  282,  by  Sir  William, 
g  g  g  d  Beauty,  by  Out-Mains. 

Bright  Smile  won  the  Derby  at  Ayr  in  1881,  and  also  the  first  prise  for 
three-year-old  cow  in  milk,  and  gold  medal  for  ^e  best  cow  in  the  yard. 
Won  the  Highland  Society's  medal  at  Neilaton  in  188  L,  and  was  fint  at 
Glasgow  as  a  three-year-old  cow  in  milk;  also  won  Sir  Micha^  Shaw- 
Stewart's  silrer  «ap,  yidne  £25,  for  best  cow  or  qomj  in  the  yard.  Ymt  at 
Barrhead,  as  a  three-yesr-okl  in  ndlk,  in  the  same  year.  In  the  following 
year  she  was  first  as  aged  cow  in  milk  at  Ayr ;  first  &»r  best  oow  aptaged  in 
the  Ayrshire  Herd  Book ;  and  gold  madallist  far  best  cow  or  qwf .  At 
Glasgow,  in  1882,  she  was  first  as  cow  in  milk,  and  again  carried  vmtsf  the 
Duke  of  Montrose's  challenge  cup,  value  £25,  for  bait  cow  or  qoxrj  in  the 
yard.  In  1888  she  was  first  as  aged  cow  in  calf  at  Ayr ;  first  as  a^ed  cow 
at  Glasgow,  and  won  the  silver  cup  for  best  cow  or  quay.  Her  g  d  Maggie, 
was  first  for  beet  cow  in  milk  at  Ayr,  1862. 

Duke  of  Jaapston's  dam,  Countess  6th,  of  Drumlaiirig,  was  fifst  at 
Sanquhar,  and  won  the  Highland  Sodeiy's  medal ;  and  the  dam.  Countess 
3rd,  won  the  Catrine  Derby. 

The  Ayrshire  papers,  commenting  upon  the  sale  of  the  Marqida  of  Ailsa, 
said  that  no  finer  bred  bull  had  ever  left  Ayrshire, 
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Chemical  Notes. 


F.  B.  GUTHRIE, 
Departmental  Ch^iliifet 


Analyses  of  Cheese. 

The  following  analyses  of  typical  examples  of  cheese  may  be  of  interest  tO; 
producers.  Although  the  markot  value  of  cheese  is  dependent  upon  such 
points  as  taste,  appearance,  &c.,  which  aj'e  otitsidd  'the  question  of  its 
chemical  composition,  analysis,  nerertheless,  shows  wl^etheir.  it  approaches 
the  proper  standard  of  feeding-value,  whether  the  casein. and  nit  (as  in 
cheese  made  from  skim-milk)  are  in  the  proper  proportions,  whether  it  con- 
tains an  excessive  quantity  of  water,  how  much  salt  has  been  added,  and 
whether  it  has  been  tampered  with  in  any  way  during  the  process  of 
manufacture. 

A  sample  of  cheese  made  at  Ontario,  Canada,  which  was  submitted  to  tfie 
Department  as  fulfilling  the  requirements  of  the  export  trade,  showed  the 
following  percentage  composition : — 


Water 

^  84-86 

Ffct        

=s  3415 

Casein 

=  27*31  (calculated  from  nitrogen.) 

Ash        

=     3-33 

99-64 

Ash  solaUe  in  water  ... 

=    0-88 

Ash  insoluble  in  water 

-    2-45 

Common  salt  in  sdnble  a^  ... 

=    077 

Beaction,  acid. 

Free  acid  (calculated as  lactic  \   _    q.oq 
acid)  ...        ...         J 

This,  it  will  be  seen,  is  a  cbeese  rich  in  fat,  and  its  chemical  composition 
may  well  serve  as  a  standard  jfor  this  class  of  cheese  which  it  would 
be  desirable  to  maintain.  It  is  a  full*flavoured  cheese,  and  in  splendid 
condition.  • 

It  will  be  interesting  to  compare  a  couple  of  typical  eheeies  of  local 
manufacture.  The  first  is  the  product  of  the  Conmna  Factory,  and  was 
stated  by  Mr.  Olsen,  the  Danish  dairy  expert,  to  foe  the  only  iNew  South 
Wales  cheese  suitable  for  the  English  marKet.  Mr.  Olson's  opinion  was,  no 
doubt,  based  upon  such  outward  indications  as  to  flavour,  appearance,  Ac,, 
AS  can2iot  be  ^stimal^  l^  chemieal  means.     We  shall  see,  nevwtbelessf 
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that  analyaiB  shows  a  pretty  close  agreement  in  the  composition  of  this  and 
the  Canadian  cheese  above  mentioned.  The  composition  of  the  Conuma 
cheese  was  as  follows  :— 

Water «  30-07 

Fat        =  85-40 

Oasein «  29*94  (from  nitrogen.) 

Aah        ...        .^        =    8-82 

99^ 

Aah  aolnble  in  water s     1*29 

Aah  insoluble  In  water  ...  s  2*53 
Common  salt  in  iolable  ash  ...  «  I'lO 
Re-action,  acid. 

It  will  be  seen  from  the  above  that  this  is  a  somewhat  drier  cheese  than  the 
Canadian.  If  the  water  were  neglected  in  each  case  (that  is  to  saj,  IE  bol^ 
were  calculated  to  dry  substance)  the  similarity  in  comj^ition  would  be 
even  closer  than  it  here  appears.  The  amount  of  acidity  in  this  cheese  was 
not  determined.  It  is,  however,  very  slight.  The  other  sample  is  a  cheese 
manufactured  at  Bodalla,  and  was  submitted  to  the  Department  as  a  repre- 
sentative Bodalla  cheese.    Its  .composition  was  as  follows : — 

Water =  38-01 

Pat  =  30-44 

Casein =  27*60  (from  nitrogen.) 

Aah  =    8-85 

99-40 
This  is  a  more  watery  cheese  than  either  of  the  others,  and  if  it  is  calcu« 
lated  to  dry  substances  it  will  be  found  to  be  poorer  in  fat  and  considerably 
higher  in  casein  and  ash  than  these. 

NiGHT-soiL  Preparations 

Sevebal  products  obtained  hj  different  methods  from  night-soil  have  been 
recently  submitted  to  the  Department  for  its  opinion.  The  analysis  of 
one  of  these,  known  as  "Pinhoe"  manure,  was  published  in  a  recent  number 
of  the  Gazette,  The  following  may  also  be  of  interest  as  showing  the 
nature  of  the  product  obtainable  from  this  source : — 

No.  1  is  stated  to  be  a  mixture  of  night-soil  and  urine  electrolysed.  The 
exact  details  are  not  stated,  but  it  appears  to  be  a  modification  of  Webster's 
process.  The  liquid  is  then  said  to  be  mixed  with  wood-ashes  and  dried  in 
the  sun,  the  soaking  with  wood-ashes  being  repeated  three  times. 

No.  2  is  said  to  consist  of  excreta  only,  to  which  sulphuric  acid  is  added, 
all  liquid  having  been  previously  pressea  out.  The  following  is  the  com- 
position of  these  two  products : — 

Water  

•Volatile  and  organic  matter     , 

Insoluble  (clay,  ic.)         

Lime  (OaO) 

Potaah(K,0)         

Phoephoric  acid  (P.Og) 

Equivalent  to  caldam-phoephate 

•(xmtaining  nitrogen        

Equal  to  ammonia 

Value  per  ton < 

The  nitrogen  in  the  first  product  is  remarkably  high,  owing,  no  doubt,  to 
the  retention  of  the  urine,  and  if  a  product  of  this  nature  can  be  obtained 


No.l. 

No.  2. 

EleotrolysedL 

Ti«atcdwitlitckL 

...   =   17-18 

6-45 

...  =  32-68 

34-31 

...  =  14-82 

16-48 

...  =    6-26 

14-81 

...  =     1-99 

1-67 

,..  =     1-41 

1-98 

...  =     3-08 

4-21 

...  =    6-49 

1-47 

...  =    6-06 

178 

=  £3  158.  9d. 

£19s.6d. 
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by  a  reasonably  cheap  method  it  should  pTOTe  a  yaloable  means  of  disposing 
of  nightsoH.      I  simply  giye  the  numbers  obtained  by  analysis  without 
'further  comment,  as   1   haye    no    exact    information  as  to  the  method 
employed. 

BOKB-DTJST. 

Ths  following  shows  the  composition  of  a  sample  of  good  bone-dust, 
manufactured  at  the  Poudrette  W  orks,  Botany : — 

Water =    5-79 

Vol»tUe«d  organic  natter...  =  48^  j  («»*^«  ^*S«S.  -  sl? 

Inaolable  matter         =    8  "09 

Tri-calcimn  phosphate  ...  =  34*92  (P^O,  =  ICHX)) 

Other  lime  salts,  calculated  )    _     m.*jM 
as  carbonate         ...         ( 

Mechanical  condition. 

Fine       »  40*   percent. 

Mediom...        ...         =  42*5        „ 

Coarse •       ...  =  17*5       »» 

The  yalue  of  this  manure,  if  in  a  fine  state  of  diyision,  would  be  £4  15s., 
per  ton.  There  should  be  no  difficulty  in  producing  it  in  a  finer  state,  as 
the  coarse  particles  are  yery  brittle.  They  are,  it  will  be  seen,  rather  in 
excess  in  this  particular  sample. 
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A  Comparative  Studf  of  Statistics. 

MoNSiEUB  E.  Lbicaine  of  Crosne  (Seine  smi  Oise),  a  gentlenuot  who  haa 
devoted  many  years  of  his  life  to  the  breeding  of  poultry,  in  a  commercial 
point  of  view,  who  has  been  a  very  successful  exhibitor  at  the  Paris  Agri- 
cultural Show,  and  whose  *  services  to  the  community  at  large  have  b^en 
fully  recognised,  not  only  by  his  countrymen,  but  also  by -his  Government, 
has  written  some  very  able  observations  on  the -progressive  stages  of  fowls 
from  their  birth  up  to  the  period  when  they  lay  Inoslf  iaggs;  toy,  three  years 
dldl  Every  wise  and  discreet  merchant,  at  tho  end  of  every  year,  takea  an 
invi^ntory  of  h»  stock  and  makes  out  his  balance-sheet,  which  showB  his 
financial  pautton,  and  it  points  out  in  what  direction  he  has  been  tnoeeMfii], 
and  also  where  his  losses ;  at  the  same  time  i<;  affords  him  l^e  opportesity 
of  making  such  modifications  which  experience  has  suggested,  and  this 
balance-sheet  gives  him  constantly  a  concise  ri$ume  of  his  affairs.  It  is  the 
same  with  the  poultry  breeder  and  farmer  as  with  the  merchant,  and,  says 
M.  Lemaine,  our  intention  is  to  lay  before  our  readers  an  epitome  of  our 
weekly  publications,  thereby  avoiding  fatiguing  references.  The  accompany- 
ing taoulated  statement  and  explanation  acquire  additional  value  in  view  of 
the  success  of  the  trial  shipments  of  poultry  and  eggs  to  England.  It 
requires  little  argument  to  snow  that  a  bird  carrying  the  largest  proportion 
of  good  meat  to  bone  and  offal  will  be  most  likely  to  ensure  the  nighest 
market  price,  and  the  details  given  are  sufficient  to  enable  a  breeder  to 
achieve  this  object  with  a  breed  best  suited  to  his  local  conditions. 

"  For  the  last  two  years  we  have  carefully  analysed  the  many  breeds  of 
fowls  known  in  our  poultry  yards,  their  differences  from,  and  resemblances  to, 
one  another.  We  have  given  to  each  variety  a  true  monography,  and  we 
have  done  all  in  our  power  to  make  this  work  as  complete  and  instructive  as 
possible.  We  have  tnought  it  would  be  more  interesting  to  condense  these 
observations,  and  to  present  them  in  a  table,  so  that  one  might  see  at  a 
glance  the  result  of  our  studies  and  experience.  The  tablo  we  here  submit 
to  our  readers  is  composed  of  thirteen  columns.  In  the  first  we  enumerate 
the  different  races  of  birds.  In  the  second  we  indicate  the  soil  and  climate 
most  suitable.  The  third  is  devoted  to  the  development,  more  or  less  rapid, 
that  the  animal  takes  according  to  its  breed.  The  fourth  gives  the  incuba- 
tive qualities  of  each  race.  The  fifth,  the  colour  of  the  chick  at  its  birth. 
The  sixth,  the  weight  of  the  chick  at  one  day  old.  The  seventh,  the  increase 
of  weight  of  the  chick  during  the  period  of  the  first  twenty  days.  In  the 
eighth  column  we  give  the  annual  laying  of  each  race.  In  the  ninth,  the 
weight  of  the  egg.  In  the  tenth,  the  amount  of  food  necessary  according  to 
breed.  The  eleventh,  twelfth,  and  thirteenth  are  devoted  to  the  quality 
of  the  fleshy  its  average  weight  at  six  months,  and  the  average  weight  of 
bone. 
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:  **Jl  single  glance  at  the  table  will  indicate  better  tban  all  the  explanations 
the  practical  mterest  it  shows.  The  breeder  or  farmer  who  does  not  leave 
to  chance  the  future  of  his  poultry-yard  can,  if  he  consults  this  memento, 
make  his  choice  of  the  poultry  most  suitable  to  the  soil  he  cultiTates,  and 
which  is  likely  to  prove  the  most  profitable,  whether  for  egg-producinff  or 
for  the  table.    Should  any  be  undecided  about  the  choice  of  a  breed,  let  mm 

'  look  first  at  the  nature  of  the  land,  whether  it  is  dry,  damp,  calcareons, 
sandy,  or  grass  land ;  then  he  may  consult  the  above  table,  and  make  his 
choice  accordingly.  Certain  breeds  of  fowls  cannot  live  in  a  damp,  foggy 
atmosphere ;  others,  on  the  contrary,  can  lire  in  all  climates,  and  a  remwk- 
able  fact  that  fowls  native  of  torrid  zones  are  more  hardy  than  birds  native 
of  temperate  zones. 

*'  This  table,  prepared  after  long  study  and  close  observation,  is  useful  in 
many  ways.  It  shows  even  in  the  chick  as  soon  as  hatched  to  which  breed 
it  belongs ;  it  also  gives  the  daily  increase  in  weight  during  the  period  of 
the  first  twenty  days.  It  shows  the  produce  in  eggs  in  each  race,  it  gives 
the  weight  of  the  different  eggs,  also  the  average  weight  of  fleeh  at  six 
months  old,  as  also  the  weight  of  bone,  and  on  this  account  the  table  ought 
to  be  carefully  studied.  Sup];>osine  one  would  wish  to  know  which  breed 
produces  most  flesh,  on  consulting  the  table  one  would  notice  the  Langshan 
as  being  the  heaviest ;  but  with  its  5  lb.  4  oz.  of  flesh,  there  are  10  oz.  10| 
drachms  of  bone,  whereas  the  Dorking,  5  lb.  8|  oz.,  has  only  7  oz.  6i 
drachms  of  bone.  All  these  elements  are  to  be  taken  into  consideration  by 
the  breeder  and  farmer." 

A  few  breeds  have  been  added  to  the  table,  commencing  with  the  Aus- 
tralian Game,  with  a  view  to  making  it  more  useful  in  this  country,  although 

-  there  are  at  present  no  data  to  entirely  fill  the  different  columns.    •     • 
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Directions  foe  the  Month  op  January. 

Attkktioit  cannot  be  too  frequently  directed  to  the  value  of  surface  culti- 
Tation  of  the  soil,  particularly  during  the  dry  hot  months  of  summeT. 
There  seems  to  be  an  impression  amongst  many  of  those  who  cultivate  the  soil, 
that  the  harder  the  surface  is  allowed  to  remain,  the  less  danger  there  is  of 
evaporation  taking  place,  and  gardens  may  be  seen  almost  everywhere 
having  the  soil  as  hard  almost  as  stone.  The  idea  of  not  cultivating  the 
surface  is  most  erroneous,  and  all  those  who  are  adopting  the  suggestions 
offered  in  these  gardening  notes  are  strongly  urged  to  keep  the  hoe  or  culti- 
vator at  work  as  frequently  as  they  can.  It  may  not  be  out  of  place  to 
mention  that  orchardists  should  keep  a  cultivator  continuously  at  work,  day 
after  day  during  the  summer,  weather  permitting.  There  should  be  no  room 
for  weeds  in  either  vegetable  garden,  orchard,  or  farm.  Weeds  are  not 
wanted ;  but  judging  from  the  appearance  of  the  majority  of  orchards  in 
this  Colony,  the  owners  seem  to  favour  their  growth.  Constant  cultivation 
will  do  away  with  weeds  altogether,  will  invigorate  the  plants,  and  will 
prevent  the  evaporation  of  moisture  from  the  soil.  A  heavv  mulch  of  farm- 
yard manure  will  prevent  evaporation  and  serve  as  useful  plant-food  as  well, 
and  when  du^  into  the  soil  after  it  has  served  its  purpose  as  a  mulch  will 
prove  valuable,  not  only  as  a  plant-food,  but,  during  its  process  of  rotting, 
will  perform  important  work  in  making  the  soil  better  adapted  for  plant 
growth. 

Many  of  our  soils  are  deficient  in  vegetable  matter,  a  defect  which  it  is 
most  im])ortant  should  be  remedied.  On  the  farm  where  large  areas  are 
cultivated,  this  can  be  best  done  by  ploughing  in  green  crops ;  but  in  the 
home  vegetable  garden  the  droppings  of  domestic  animals  will  have  much 
the  same  effect. 

During  the  month  of  January  the  application  of  liquid  manure  will  be 
found  to  be  of  considerable  value  to  growing  vegetables.  It  may  be  pointed 
out  that  the  crisper  and  more  tender  the  vegetables,  the  more  valuable  they 
are  for  use,  so  that  the  quicker  they  are  grown  the  better,  and  the  less 
chance  there  is  that  they  will  run  to  seed,  which  is  only  too  frequently  the 
case  with  such  plants  as  cabbage  and  lettuce.  The  liquid  manure  need  not 
be  made  very  strong,  and  it  is  not  likely  that  this  will  be  the  case  if  it  is 
made  from  the  droppings  of  animals.  If,  howeveri  it  is  prepared  from 
^*  artificial  manures,"  such  as  sulphate  of  ammonia,  superphosphate,  or  from 
specially  prepared  concentrated  manures,  considerable  caution  must  be  used. 
Again  if  the  urine  of  animals  is  collected  and  allowed  to  ferment,  it  becomes 
very  strong,  and  will  need  to  be  considerably  diluted  with  water.  This  latter 
manure  is  exceedingly  valuable,  and  should  always  be  collected  where  possible 
from  stables,  &c. 
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kuj  seeds  that  maybe  sown  now  should  be  carefully  looked  after,  watered, 
and  shaded.  If  just  sown  and  left  to  themselves  they  will  probably  perish. 
Seedlings  that  may  be  planted  out  will  need  care  and  attention  until  they 
become  firmly  established.  The  plants  should  be  watered  thoroughly  before 
they  are  taken  up,  and  watered  again  after  they  are  planted,  and  if  necessary 
the  watering  should  be  continued  for  a  few  days. 

It  will  not  be  necessary  to  plant  out  much  at  a  time  if  a  succession  of 
planting  is  carried  on,  therefore  although  it  may  appear  that  all  the  care 
suggested  amounts  to  a  great  deal  of  work,  in  point  of  tact  there  is  but  little 
trouble  in  it.  Half  a  dozen  cabbages  a  week  ne^d  take  but  a  very  few 
minutes  to  plant  with  the  greatest  care,  and  even  to  prepare  and  manure  the 
land  for,  but  in  the  course  of  a  year  these  will  make  a  total  of  upwards  of  300. 
And  so  on  with  other  vegetables.  The  great  secret  of  success  in  vegetable- 
growing  is  never  to  allow  any  part  of  the  garden  to  remain  idle,  and  then  a 
surprisingly  small  portion  of  ground  will  be  sufficient  to  supply  the  family 
witn  all  the  vegetables  they  can  consume.  How  it  is  that  all  those  who  live 
in  the  country  and  have  any  spare  ground  about  their  houses,  and  a  very 
little  spare  time,  do  not  grow  all  the  vegetables  they  need  is  a  puzzle. 
Perhaps  these  notes  and  suggestions  may  prove  useful  to  those  who  know 
little  or  nothing  about  vegetable-growing,  but  if  anything  else  should  be 
required,  the  readers  are  invited  to  write  to  the  Department  of  Agriculture 
for  any  information  they  may  need. 

Beafij  French  or  Kidney, — This  vegetable  may  be  sown  as  largely  as  may 
be  required.  The  best  plan  to  adopt  is  to  sow  a  row  or  two  once  a  week,  or 
perhaps  it  would  be  better  to  sow  a  row,  wait  until  the  plants  have  come  up, 
then  sow  another  row,  and  so  on.  The  ground  should  be  well  dug  before 
sowing,  and  if  it  is  not  naturally  sufficiently  rich,  it  should  ba  heavily 
manured  with  well-rotted  farm-yard  manure.  It  may  be  as  well  to  state 
that  if  chemical  or  artificial  manures  are  used,  sulphate  of  ammonia,  nitrate 
of  soda,  or  manures  known  as  nitrogen  or  ammoniacal  manures,  are  of  little 
if  any  use  for  French  beans.  Lime,  gypsum,  potash,  or  sulphate  of  lime  are 
the  best  substances  to  apply,  but  it  is  hardly  possible  to  do  oetter  than  apply 
plenty  of  well-rotted  stable  or  farm-yard  manure  for  any  vegetables  wnat- 
ever.    This  is  always  safe,  and,  as  a  rule,  most  efPective. 

Cauliflower. — This  month  is  a  good  time  to  plant  out  cauliflowers  from  the 
seed-bed.  In  the  first  place,  prepare  some  ground  by  trenching  if  possible, 
or  deep  digging,  and  thoroughly  well  manuring,  mixing  in  the  manure  well. 
If  the  soil  is  dug  or  trenched  deep  the  roots  of  the  cauliflowers  will  descend 
to  a  considerable  depth  in  search  of  food,  and  will  not  suffer  from  dry 
weather.  Select  good  strong  sturdy  plants  and  set  them  about  3  feet 
apart  each  way.  Do  not  break  or  injure  the  roots  more  than  can  be  avoided 
when  raising  the  plants  from  the  seed-bed.  Sow  a  little  seed  in  a  seed-bed 
or  box  where  it  can  be  shaded  or  watered  easily. 

Cabbage, — Sow  a  little  seed  and  shade  and  water.  Put  out  a  few  young 
plants  in  well-manured  and  well-prepared  ground. 

Celery,^  A.  little  seed  may  be  sown,  and  a  few  plants  put  out  in  well- 
manured  or  rich  ground.  This  vegetable  will  need  to  be  well  watered  and 
also  treated  to  occasional  supplies  of  liquid  manure. 

Carrot, — Sow  a  little  seed  in  drills,  taking  care  to  separate  the  seeds  well 
before  they  are  sown.  Thin  out  any  young  plants  that  may  be  coming  on, 
and  be  careful  to  keep  them  free  from  weeds. 

Lettuce, — Instead  of  planting  out  from  the  seed-bed  it  will  be  better,  at 
this  season  of  the  year,  to  sow  in  rows  in  a  richly  prepared  bed  in  the  gardea 
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and  thin  out  the  plants  to  about  9  inclies  apart  when  they  come  up.  If 
lettuces  are  transplanted  just  now  they  are  very  apt  to  run  to  seed. 

iPeas, — In  the  coolest  parts  of  the  Colony  a  few  rows  may  be  sown. 

JPotatoes. — Prepare  a  bed  for  planting  by  deep  digging,  well  draining,  and 
heavily  manuring.  "When  ready,  pknt  some  variety  or  the  kidney  potato. 
Use  medium-sizSl  whole  tubers,  tor  they  will  probably  succeed  better  than 
large  ones  cut  into  two  or  more  pieces.  The  rows  should  be  from  2  ft.  6  in. 
to  3  feet  apart. 

Bed-heet, — Sow  a  row  or  two  of  this  useful  salad  vegetable  on  some  ground 
that  had  been  previously  heavily  manured  for  cabbage,  potato,  or  some  other 
crop.  The  seed  will  probably  take  a  long  time  to  come  up,  especially  if  the 
ground  is  dry.  If  it  be  thoroughly  soaked  in  water  before  it  is  sown  and 
the  drills  in  which  it  is  also  well  watered  it  will  come  up  much  sooner. 

Tomatoes. — In  most  gardens  there  should  be  good  supplies  of  ripe  fruit. 
Some  means  should  be  adopted  to  keep  the  branches  or  vmes  from  lying  on 
the  ground  and  thus  rotting  the  fruit.  They  are  awkward  plants  to  tie  up  if 
allowed  to  attain  full  growth  before  the  tying  up  is  attempted.  The  work 
should  be  done  as  they  grow.  Bundles  of  sticks,  prunings  of  fruit-trees,  or 
dead  branches  of  trees  can  be  spread  under  the  plants,  and  this  will  answer 
in  a  rough  way  to  serve  the  purpose.  If  requirea,  young  plants  may  be  put 
out  to  keep  up  a  succession  of  Iruit. 

The  month  of  January  is-  generally  considered  to  be  an  "  off  "  month  for 
vegetables,  and  there  is  often  a  scarcity  if  the  weather  prove  to  be  dry  ;  but, 
with  a  little  care  and  trouble,  if  a  good  supply  of  water  is  available,  quite 
flufficient  may  be  raised  for  all  requirements. 

If  onions  are  ready  for  lifting  care  should  be  taken  to  do  the  work  without 
bruising  them,  and  after  they  are  raised  do  not,  on  any  account,  leave  them 
in  the  sun  to  dry,  or  else  they  will  not  keep  for  any  time. 

The  Flower-garden, 

As,  no  doubt,  anyone  who  takes  the  trouble  to  grow  his  own  vegetables  is 
almost  certain  to  grow  a  few  flowering  plants,  it  may  not  be  out  of  place  to 
give  a  few  hints  for  the  guidance  of  tnose  new  to  the  work.  It  would  be 
well  to  mark  with  strong,  short  stakes  the  places  where  bulbs  are  growing, 
for  they  are  now  casting  their  leaves,  and  probablv  their  places  will  be  for- 
gotten and  the  bulbs  injured.  If  desired,  the  bulbs  may  be  taken  up  and 
stored  away  in  a  dry,  airy  shed  or  outbuilding  until  required  later  on  for 
planting.  But  there  is  no  necessity,  really,  to  raise  the  bulbs  unless  to 
divide  them.  Many  roses  will  cast  their  leaves  about  this  time  of  year, 
especially  if  the  weather  is  dry.  They  may  be  pruned  back,  just  as  if  it 
were  vnnter  or  early  spring,  and  the  plants  will  produce  good  flowers  in  the 
autumn.  Many  of  the  tea-scented  varieties  of  roses  will  probably  bloom 
well.  They  are  the  most  useful  class  for  small  gardens.  The  best  flowering 
plants  for  the  summer  and  autumn  months  are  the  Bouvardias,  of  which 
there  are  many  beautiful  varieties.  Chrysanthemums  will  need  good  supplies 
of  water,  and  also  weak  liquid  manure.  The  plants  had  better  be  well 
mulched  with  farm-yard  manure.  Dahlia  plants  should  be  tied  up  to  stakes 
as  they  grow,  and  they  will  need  plentirul  supplies  of  water  and  liquid 
manure.  Small  plants  like  cowslips,  daisies,  or  polvanthus,  if  allowed  to 
remain  in  the  garden  fully  exposed  to  the  hot  sun,  will  be  very  likely  to  die. 
They  had  better  be  watered,  and  removed  to  a  cool,  shady  place  for  the 
remainder  of  the  summer,  and  can  be  replanted  in  their  old  situations  in  the 
winter  or  early  spring. 
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All  over  New  South  Wales  the  month  of  January  ia  a  verv  busy  oBe  for 
fruit-growers,  the  principal  work  of  the  month  being  the  gathering  and 
marketing  of  the  fruit,  which  will  coasist  largely  of  apples,  pears,  plums, 
passion-fruit,  peaches,  nectarines,  figs,  grapes. 

Apricots  and  cherries,  except  in  the  latest  districts,  will  have  been  fini^hp^^ 
in  December. 

During  the  month  there  are  sure  to  be  one  or  more  gluts  of  fruit.  On 
this  account  too  great  care  cannot  be  taken  to  so  pick,  grade,  and  pack  the 
fruit  that  it  shall  show  to  the  best  advantage,  as,  even  in  a  glutted  market, 
really  good  fruit,  well  shown,  always  sells  well  There  is  sure  to  be  a  great 
surplus  of  second-rate  fruit,  and  this  will  continue  year  by  year  until  our 
fruit-growers  learn  by  experience  that  more  money  can  be  made  by  growing 
only  a  few  varieties  of  each  kind  of  fruit — and  those  of  the  best  kinds — than 
by  growing  every  variety  that  they  can  possibly  crowd  into  their  orchards. 
A  great  deal  of  this  second-rate  fruit  is  very  bard  to  dispose  of,  as  it  is 
valueless  to  the  canner  or  drier,  and  will  not  even  make  a  good  jam.  Its  only 
value  is  as  fresh  fruit,  and  for  this  purpose  there  are  many  fruits  very  much 
superior  to  it,  that  are  also  valuable  for  canning,  or,  when  evaporated,  form 
a  saleable  article.  Although  the  gathering  and  marketing  of  the  fruit  will 
take  up  the  most  of  the  orchardist's  time,  the  cultivation  of  the  ground  should 
not  be  neglected,  especially  in  the  drier  districts  of  the  Colony,  where, 
owing  to  the  sun  heat,  it  is  absolutely  necessary  to  keep  the  soil  of  the 
orchard  in  as  fine  a  tilth  as  possible,  so  as  to  minimise  the  loss  of  water  from 
the  surface  by  evaporation.  Where  means  are  available  for  irrigation  in  the 
dry  districts,  a  watering  should  be  given  during  the  month  to  the  later 
varieties  of  fruits,  care  being  taken  to  cultivate  the  land  that  is  irrigated  as 
soon  as  a  horse  can  be  got  on  to  it  without  packing  the  soil.  If  this  is  done 
no  further  irrigation  will  be  necessary,  as  the  water  will  be  retained  in  the 
soil  so  as  to  meet  the  trees'  requirements.  Diuring  the  month  there  is  not 
likely  to  be  much  occasion  for  spraying,  except  grass-hoppers,  crickets,  or 
locusts  appear  and  defoliate  the  trees,  when  the  use  of  Paris  green  is  a  very 
effectual  remedy.  Codlin  moth  vnll  also  have  to  be  fought  idl  through  ^e 
month  by  means  of  bandages,  which  should  be  removed  eveir  week,  and  all 
the  larvsB  found  in  them  destroyed.  All  cases  that  have  held  wormy  fruit 
should  also  be  dipped  in  boiling  water,  so  as  to  destroy  the  larvae  or  pup»  of 
the  moth  that  may  be  in  hiding  in  the  crevices.  This  is  of  especial  value  in 
districts  that  are  now  free  from  the  moth,  as  the  cp*eat  means  of  bringing 
the  disease  to  these  districts  are  the  old  cases  that  are  returned  to  the 
orchardists,  and  that  have  been  used  to  carry  wormy  fruits.  During  this 
month  it  is  advisable,  in  the  case  of  cherry  orchards,  to  do  all  the  heavy 
pruning  that  is  required — that  is  to  say,  all  broken  branches  should  be 
remov^,  and  if  there  are  too  m^iny  main  limbs  that  are  crowding  the  tree 
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they  should  also  be  cut  out  now,  as  the  cherry  is  less  likely  to  bleed  (gum) 
soon  after  the  crop  is  gathered  than  at  any  other  time  of  the  year.  If  a 
big  limb  has  to  be  removed,  always  trim  the  edges  of  the  cut  with  a  sharp 
knife,  and  cover  the  wound  with  either  grafting- wax,  rubber  paint,  or  shellac 
varnish,  made  as  recommended  in  the  Gazette.* 

The  nursery  will  require  constant  attention  during  the  month,  thorough 
cultivation  will  be  necessary  to  keep  down  aU  weeds,  and  to  keep  the  soil  in 
fine  tilth.  Budding  can  be  continued  all  through  the  month,  but  care  must 
be  taken  to  have  the  stocks  in  good  working  order,  as  unless  the  bark  will 
run  freely  there  is  very  little  chance  of  having  a  good  take.  Should  the 
bark  not  run  then  it  will  be  advisable  to  give  the  stocks  a  good  irrigating, 
which  will  sopn  bring  them  right.  Choose  good  plump  buds  ofE  healthy 
trees,  and  in  budding  always  tie  tightly  up  to  the  shoulder  of  the  bud. 
Examine  the  ties  carefully  and  cut  them  as  soon  as  the  bud  has  united  with 
the  stock,  as  if  neglected,  the  tie  will  often  ruin  the  trees,  especially  in  the 
case  of  the  strong  growing  stocks. 

•  Vol  m,  p.  673. 
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Seed  Maize. 

Thebb  is  a  somewhat  general  belief  that  seed  taken  from  the  centre  of  cobs 
gire  better  results  than  from  the  ends.  In  order  to  test  this,  the  Principal 
of  the  Hawkesburj  Agricultural  College  instituted  a  series  of  experiments, 
and  gives  his  results  in  the  following  terms : — "  I  have  been  carrying  on 
sundry  experiments  with  the  object  of  proving  that  seed  taken  from  the  base 
of  a  cob  give  as  good  results  as  that  taken  from  the  centre.  Last  year,  seed 
taken  from  the  centre  of  a  cob  yielded  45  bushels  18  lb.,  while  that  taken 
from  the  end  of  the  cob  yielded  49  bushels  49  lb.  Experiments  conducted 
in  America  have  given  similar  results,  and  at  Ohio  Station  the  average  yield 
per  acre  for  fourteen  years  was,  butt  66*9,  middle  62*8,  tip  648.  I  am  of 
opinion  that  so  long  as  the  seed  is  well  grown  and  fertilised  it  makes  no 
difference  whether  it  is  taken  from  the  butt,  centre  or  tip  ;  and  I  consider 
that  it  is  simply  a  fallacy,  and  as  absurd  in  its  application  as  a  principle  as 
it  would  be  to  insist  that  the  first  and  last  bom  of  a  family  were  superior 
to  those  children  forming  the  intermediate  and  connectbg  links  ot  that 
family.  Onlv  one  year's  experiments  is  not  sufficient  to  prove  a  matter  of 
this  kind,  and  we  are  consequently  continuing  these  experiments  this  year, 
and  shall  no  doubt  reach  the  same  conclusion  they  have  obtained  in  the 
United  States  of  America,  where  the  growing  of  com  and  maize  form  so 
considerable  a  part  of  their  agriculture. 

Circular  re  Noxious  Weeds. 

Those  correspondents  of  the  Department  who,  in  reply  to  the  above  circular, 
promised  to  send  flowering  or  fruiting  specimens  of  the  most  noxious  weeds, 
as  they  appeared,  are  reminded  that  at  the  present  time  a  large  number  of 
weeds  are  in  proper  condition  for  botanical  examination. 
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Society. 

Dapto  A.  and  H.  Society    ...        ,„         

Albion  Park  A.  and  H.  Society      

Kiama  Agricultural  Association ' 

Moruya  A.  and  P.  Society 

Lismore  A.  and  H.  Society 

VVoUongong  A.  and  H.  Association         

Berry  A.  and  H.  Society 

Alston ville  A.  and  H.  Society       

Bega  A.  and  P.  Society      

Ulladulla  (Milton)  A.  Association 

Uralla  P.  and  Au  Association        

Candelo  A.  Association       

Berrigan  A.  and  H.  Society  

Lithgow  A. ,  H. ,  and  P.  Society 

Kepean  District  (Penrith)  A.,  H.,  and  I.  Society 

Armidale  A.  and  P.  Association 

Tumut  A.  and  P.  Association        

Robertson  A.  Society  

Camden  A.  and  H.  Society 

Namoi  (Narrabri)  P.,  A.,  and  H.  Association    ... 

Tenterfield  P.  and  A.  Society        

Taralga  A.  and  P.  Association       

Macleay  A.,  H.,  and  I.  Association         

Berrima  District  (Moss  Vale)  A.  and  H.  Society 

Walcka  P.  and  A.  Association      

Cootamundra  A.,  P.,  H.,  and  I.  Association     ... 

•Inverell  P.  and  A.  Association 

Glen  Innes  P.,  A.,  and  M.  Association 

Gtfhdagai  P.,  A.,  H.,  and  I.  Association 

Crookwell  A.  and  P.  Association 

Cooma  P.  and  A.  Association        

Royal  Agricultural  Society  of  New  South  Wales 

Castle  Hill  A.  and  H.  Association  

Warialda  P.  and  A.  Association 

Modgee  A.  Society 

Hunter  River  A.  and  H.  Association      

Coonamble  P.  and  A.  Association 

Gwydir  P.  and  A.  Association  (Moree) 

*  District  NtUonal  Prizes  to  be  offered. 

Secretaries  of  Societies  are  asked  to  forward  dates  of  forthcoming  Shows  as  soon 
M  decided. 

[2  plates.] 


Secretar}'. 

Date. 

A.B.Chippindale  January  8,  9 

T.  Armstrong  .« 

,•       16,  17 

J.  Somer ville  .- 

»       24, 25 

J.Kay 

„       29,30 

G.T.  Hindmarsh 

„       30, 31 

J.  A.  Beatson  ... 

„       30, 31 

A.  J.  CoUey    ... 

Feb.  5,  6,  7 

H.  R.  El  very  ... 

„    7,8 

A.J.Wilson   ... 

,,     12,13 

C.  A.  Cork      ... 

„     19,20 

J.  D.  Leeco      ... 

,.     19,20 

C.  H.  Brooks  ... 

,,     19,20 

R.  D.  Drummond 

»     20 

M.  Asher 

„    21,22 

R.  Benaud 

,,     21,22 

W.  H.Allingham 

»    26,27 

W.  A.  Bridle... 

.,     26,27 

R.  J.  Ferguson.. 

„    27,Mar.l 

W.  R.Cowper.. 

,.    26,27,28 

J.  Riddle 

March  6,  6,  7 

J.  Harker 

„      3,  6,  7 

J.  J.  Walsh     ... 

„      6,7 

H.  R.  Gray     ... 

it      6,  7,  8 

J.  Yeo 

„      7,  8,  9 

H.  Chapman    ... 

»       13,  14 

T.  Williams     ... 

„       13,  14 

J.  Mllveen     ... 

»       14,  16 

J.  Denshire      ... 

„      20,  21 

W.  K  Kyle     ... 

„       20,  21 

H.  J.  Peard     ... 

„      22,23 

W.  Madgwick... 

April  3,  4 

F.  Webster      ... 

„     10  to  16 

F.  H.  G.  Rogers 

,,     16,16 

W.  B.  Geddes... 

„     24,25 

J.  M.  Cox 

„    25,26 

W.  C.  Quinton., 

May  1,2,  3,  4 

F.  R.  Salt 

„     8,  9 

J.  G.  Cohen    ... 

„    8,9 
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Stiijkwort 

{Inula  graveolens,  Desf.) 


A  Pernicious  Weed,  which  will  obtain  a  firm  hold 
IN  this  Colony  unless  our  Farmers  take  serious 

STEPS  TO   eradicate   IT. 


By  J.  H.  MAIDEN, 
Consulting  Botanist. 

Botanical  name, — inula,  a  Latin  claesical  name  for  Elecampane,  and, 
perhaps,  a  contraction  of  the  word  HeJenium,  which  was  applied  to  the  same 
species.  By  mediseval  writers  it  was  written  Enula  (Bentlej  and  Trimen). 
Graveolena,  the  Latin  word  for  Btrong-smelling. 

Botanical  description. — ^This  will  be  found  by  persons  interested  in  the 
botany  of  the  plant,  at  page  468,  of  Vol.  V.,  of  De  Candolle's  Brodromus. 
It  is  there  described  as  a  hairy-viscid,  very  branched,  small  shrub  ;  the  lower 
leaves  being  oblong-lanceolate  and  sub-deentate,  while  the  upper  leaves  are 
linear  and  entire. 

Is  Stinkwort  of  any  value  as  a  forage  plant? — ^We  must  answer  this 
question  in  the  negative.  It  is  quite  true  that  cattle  will  nibble  it  with  their 
other  pasture,  and  may  also  be  attracted  to  the  plant  itself  and  eat  it  moder- 
ately when  other  feed  is  available  to  them,  but,  as  a  very  general  rule,  stock 
of  all  kinds  avoid  it,  and  so,  unless  it  is  pulled  up  or  ploughed  up,  it  matures 
and  produces  a  plentiful  crop  of  feathery  seeds.  Cows  should  be  carefully 
kept  from  it;,  and  also  animals  intended  tor  food,  as  the  flesh  of  animals  fed 
on  it  will  be  coarse,  strong- tasted,  and  bitter,  while  the  milk,  butter,  and 
cheese  will  be  spoiled. 

Stinkwort  is  now  thoroughly  well  known.  It  has  been  a  terrible  pest 
in  South  Australia  for  many  years,  and  the  agricultural  literature  of  that 
colony  contains  abundant  references  to  it.  The  Garden  and  Field,  and  the 
Journal  of  the  Bureau  of  Agriculture,  of  the  southern  colony  have,  in 
particular,  taken  notice  of  this  very  bad  weed,  and  I  have  made  some 
references  to  these  very  valuable  publications. 

Following  is  an  account  of  an  attempt  to  render  Stinkwort  more  palatable- 
to  stock,  but  an  unsuccessful  one,  and  I  think  that  it  is  the  feeling  of  most 
people  that  it  is  hardly  a  matter  for  regret  that  this  bad-smeUing  plant  does 
not  often  tempt  the  appetite  of  our  domestic  herbivorous  animals. 

A  Mr.  Eoyston  Roberts,  in  the  Garden  and  Field  for  May,  1890,  gives  an 
account  of  his  method  of  making  Stinkwort  ensilage,  or  rather  Stinkwort 
hay,  in  layers  with  salt  between  the  layers.  He  says,  '*  Like  ensilage,  horses 
require  a  few  days  to  get  used  to  it,  and  afterwards  they  seem  to  prefer 
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it  to  the  best  hay.  Cattle  eat  it  greedily.  If  giyen  to  cows  in  milk  it 
giyes  the  butter  a  slightly  bitter  taste.  I  regard  it  as  one  of  the  best  o£ 
our  summer  fodder-punts,  and  if  ploughed  in  early  before  it  seeds,  it  makes 
excellent  green  manure." 

Mr.  Eoberts'  example  was  followed  by  Charles  Eake  and  Sons,  Enfield,  S.A., 
and  they  report  (  Garden  and  Field,  June,  1800),  that  after  leaving  the  Stink- 
wort  in  the  silo  for  six  weeks,  they  placed  it  before  some  hungry  young 
stock,  but,  beyond  licking  off  the  salt,  the  silage  remained  untouchcMi  by  the 
animals. 

Some  uiesfor  Siinkwort — It  is  said  that  erery  plant  has  its  use,  if  we  cm 
only  find  out  that  use,  and  no  doubt  there  is  a  large  amount  of  truth  in  thiv 
homely  saying.  At  present,  as  regards  Stinkworb,  its  only  practical  use  of 
importance  is  that  of  green  manure,  but  then  only  as  an  adjunct  to  eradica- 
tion of  the  pest,  for  its  manurial  ralue  is  not  yery  high. 

In  this  connection  the  following  notes  are  of  interest : — The  Garden  and 
Field  (January,  1891)  says,  "We  hear  of  several  persons  who  can  trace  a 
considerable  and  distinct  increase  in  Ae  yield  of  cereal  crops  through  the 
enrichment  of  the  soil  by  this  weed  when  treated  as  a  green  manure." 

Nearly  four  years  later  it  was  reported  (Garden  and  Field,  December, 
1891)  that  one  of  the  few  crops  of  wheat  in  the  Lyndoch  (S.A.)  district 
resulted  from  the  ploughing  in  of  coarse  green  Stinkwort,  which  k^t  the 
land  open  and  drained  it.  On  the  other  hand  (January,  lSd5),  a  Mr.  Stiewait 
reported  that  on  2  acres  of  land  he  ploughed  the  Stinkwort  under  and  he 
only  got  a  return  of  10  bushels  to  the  acre,  while  he  got  a  return  of  30 
busheU  when  he  hoed  the  weed  up  and  burnt  it,  the  seasons  being  much 
alike  as  regards  rainfall. 

We  must  await  further  information  in  regard  to  its  yalue  as  a  manure, 
although  I  am  not  hopeful  that  it  will  proye  to  be  of  much  yalue,  as  I  have 
already  stated. 

In  the  1891  report,  page  60,  of  the  celebrated  firm  of  Merck,  of  Darm- 
stadt, we  find  "  Extractum  Inula  graveolentU  epir.  spies,"  In  other  words, 
alcoholic  extract  of  Stinkwort.  It  is  prepared  from  the  leayes,  freed  from 
essential  oil.  The  report  goes  on  to  say : — "  It  was  known  to  the  Ancient 
Ghreeks,  and  has  long  been  used  for  colic,  dysuria,  and  amenorrhoea.  In 
Australia  it  has  b^n  used  as  an  anti-asthmatic.  The  plant,  or  rather 
the  extract  obtained  from  it,  has  lately  become  more  interesting,  as  M. 
Mendelsohn  (Deufseh.  med,  Wochenechr.,  1894,  No.  30)  produced  with  it 
paralysis  of  respiration  and  the  locomotor  apparatus  in  animals  of  yarious 
species.  Closer  inyestigations  proved  that  in  symptoms  of  paralysis  two 
different  sobstances  are  concerned,  of  which  one  eonyulsee  the  front 
extremities,  whilst  the  other  produces  paralysis  of  the  hind  extremities, 
whiek  latter  eventually  predominates  in  the  general  effect.  These  results 
ef  investigations  might  lead  to  practical  application  of  the  remedy.** 

But  do  not  let  these  investigations  incline  the  farmer  to  look  upon 
Stinkwort  with  a  more  tender  eye,  for  even  if  a  very  large  demand  (which 
is  exceedingly  unlikely)  were  to  spring  up  for  this  dru^,  it  could  be  readily 
satisfied  from  its  aatire  home  on  the  shores  of  the  Mediterranean. 

In  the  Garden  and  Field  for  July,  1894,  it  was  pointed  out  that  in  Europe 
the  dried  plant  im  used  for  smoking  bacon  and  hams.  One  gentleman  in 
South  Australia  tried  the  experiment,  and  leporled  it  to  be  a  success. 

I^ecampaae  (Inula  Selenium)  is  a  very  close  and  well-known  relation  of 
tiM  atinkwort. 
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A  dscooticm  of  the  root  of  the  Elecampane  wa«  said  by  Dp.  Withering  many 
years  ago  to  have  cured  sheep  affected  by  scab.  Elecampane  was  at  one 
time  largely  used  in  medicine,  but  now  its  use  is  chiefly  restricted  to  yeteri- 
ftary  medicine. 

'  Sow  to  ^et  rid  of  it. — In  discussing  methods  of  eradication  of  Stink  wort 
(Garden  and  Field,  April,  1891),  it  was  agreed  that  vigorous  measures 
should  be  used  by  everyone  who  bad  an  interest  in  keeping  the  land  clear, 
as  those  who  had  no  experience  of  Stinkwort  did  not  realise  the  immense 
loss  which  would  accrue  through  allowing  it  to  get  beyond  control.  One 
gentleman  intended  to  plough  it  under  before  it  flowered.  Another  speaker 
thought  such  a  course  would  be  very  dangerous,  as  ploughing  would  not  des- 
troy it, — indeed,  stirring  the  land,  he  was  afraid,  would  only  increase  its 
vigour.  He  was  hoeing  it,  and  found  it  effectual,  although  it  might  require 
several  years  hoeing  to  thoroughly  eradicate  it.  He  believed  that  hoeing 
before  the  plalit  flowered,  as  well  as  pulling  up,  which  was  better  still,  though 
more  troublesome,  was  the  only  effective  means  of  dealing  with  the  pest. 

This  advice  is  clear  and  specific  enough.  Where  it  has  once  seeded  it  will 
not  be  got  rid  of  in  a  year,  and  its  eradication  means  more  hard  work  for  the 
farmer  who  has  quite  enough  work  to  do  already.  See  page  308  of  the  May 
OuzeHe. 

Where  found. — Countries  round  the  Mediterranean  Sea,  from  which  it  has 
spread  to  many  warm  countries. 

StinJcwort  has  alrcadt/  made  its  appearance  in  New  South  Wales. — The  pest 
has  already  got  a  footing  in  south-western  New  South  Wales,  as  could  have 
been  confidently  predicted.  I  do  hope  that  our  farmers  will  be  able  to  cope 
with  it,  as  it  has  been  one  o£  the  most  costly  weed-pests  to  the  South  Austra- 
lian farmer. 

In  April,  1889, 1  reported  as  follows  to  the  Agricultural  Society  of  New 
South  Wales  in  regard  to  Stinkwort,  specimens  of  which  had  been  sent  over 
from  the  Royal  Agricultural  Society  of  South  Australia : — "  To  none  of  my 
correspondents  nor  myself  is  the  plant  known  as  having  been  introduced 
into  New  South  Wales,  though  that  is  only  a  matter  of  time,  probably  short. 
Specimens  of  an  Inula  (I  cannot  trace  the  specimens  now,  tf.  H.  M.)  were 
sent  to  Sydney  last  year  from  southern  New  South  Wales,  suspected  of 
doing  injury  to  stock.  Except  by  analogy,  nothing  is  kftown  of  its  proper- 
ties here,  but  I  do  not  for  a  moment  believe  that  it  is  poisonous,  although 
such  a  rank-growing  weed,  so  full  of  fibre,  would  be  highly  indigestible,  and 
the  bitter  would  probably  be  very  palatable  to  stock,  especially  to  horses. 
The  hyaline  sticky  resin  is  probably  an  interesting  substance,  common  to 
many  composites,  but  I  do  not  think  European  chemists  have  worked 
at  it,  while  Australian  ones  certainly  have  not.  Species  of  Erigcron 
(cobbler's  pegs)  are  almost  as  great  a  curse  in  parts  of  New  South  Wales 
as  this  species  of  Inula  appears  to  be  in  South  Australia,  and  no  practicable 
plan  appears  to  be  known  tor  the  eradication  of  either." 

In  the  Herald  of  28th  March,  1890,  is  the  following  telo^am  from  Albupy, 
It  refers  to  Stinkwort: — "A  noxious  weed  new  to  this  district  has  bee 
found  in  the  paddocks  near  Burrumbuttock.  It  is  said  to  be  identical  with 
the  weed  common  in  South  Australia.  Jt  begins  to  grow  in  the  summer 
months,  has  a  straight  stem,  and  grows  (according  to  the  nature  of  the  soil), 
from  3  inches  or  4  inches  to  3  feet  and  4  feet  high.  It  is  of  a  nice  green 
colour,  has  small  yellow  flowers,  and  a  very  strong  and  nasty  smell.  It 
spoils  all  grazing  land,  especially  for  dairy  cattle.    The  milk  becomes  green, 
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with  a  Terjr  offensiye  smell,  and  the  butter,  after  about  two  days,  will  give 
an  unbearable  smell.'* 

Mr.  G-.  S.  Mackay,  Secretary  of  the  Albury  Pastures  and  Stock  Board, 
writes  to  the  Department  under  date  of  16th  March,  1894?,  "  Stinkwort  has 
only  lately  made  its  appearance."  In  the  Qazette  of  May,  1895,  pa^e  308, 
Mr.  Odewahn,  of  Walla  Walla,  near  Albury,  reports  it  (the  woid  Inula  is 
spealt  Mula  through  a  typographical  error). 


Reference  to  Vlale, — 1.  Lower  leaf,  oblong-lanceolate  and  aub-deniate.  2.  Upper  leaf, 
entire  and  nearly  linear.  3.  Portion  of  flowering  twig.  4.  Flower-head,  pasaing  into  fruit. 
6.  Receptacle,  showing  concare  depressiona  and  radiating  bracts.  6.  Seed  with  pappus. 
Our  specimen  was  received  from  Mr.  A.  Molineux,  F.L.8.,  General  Secretary  of  the  Bnreaa 
of  Agriculture,  Adelaide.  It  was  not  a  rery  good  specimen,  but  the  beet  aTailable  at  the 
lime  of  year. 
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The  Weeds  of  New  South  Wales. 

Supplementary  Notes.   No.  1. 


By  J.  H.  MAIDEN, 

Consulting  Botanist. 

[Note. — It  has  occurred  to  me  that  it  would  simplify  reference  a  good  deal 
if,  since  many  of  the  weeds  of  New  South  Wales  have  been  already  referred 
to  in  my  articles  on  the  subject  in  the  Oazeifes  for  the  months  of  March, 
April,  and  May  last,  any  subsequent  notes  on  weeds  were  similarly  classified 
under  Natural  Orders.  In  course  of  time  we  shall,  in  this  way,  have  a  con- 
venient weed-record  for  the  Colony.] 

MALVACE^. 

Paddy's  Lttcerxe  (Sida  rhomhifoliay  Linn. ;  Syn.  8,  retusa,  Linn.) 
[Previous  references,  Agricultural  Oazeitey  ISOi,  page  687  j  1895,  page  229.*] 

"Believed  to  have  been  introduced  here  by  a  clergyman  now  out  west 
thirty- three  years  ago.  All  over  this  district ;  stock  occasionally  nibble  at  it, 
and  stunt  the  growth,  but  on  account  of  the  quantity  of  seed  each  fruit 
contains,  it  is  almost  impossible  to  eradicate  it."  (Forester  Brown,  Port 
Macquarie.) 

ZYaOPHYLLE^. 
Calthbops  (Tribulus  terrestris,  Linn.) 

Mr.  Forester  Hardiman,  of  Narrandera,  writes : — "  I  forward  you  a  speci- 
men of  a  thorny  creeping  plant,  which  bears  a  small  yellow  flower,  and  which 
was  first  noticed  in  this  district  about  three  years  ago.  It  takes  possession 
where  it  appears,  destroying  all  other  herbage,  and  spreads  rapidly.  It 
withers  in  frosty  weather,  and  is  pernicious  to  the  horse,  for  when  the  thorn 
enters  the  hoot  it  completely  rots  the  frog,  thus  crippling  the  animal.  A 
gentleman  here  thought  this  creeper  so  pretty  that  he  planted  it  in  his  garden, 
with  the  result  that  it  was  destroying  all  his  other  flowers,  and  he  has  now 
much  difficulty  to  eradicate  it." 

This  plant  is  Trihulus  ten'esfria,  a  native  of  the  Colony ;  sometimes  it  is 
called  "Calthrops,"  because  of  those  spiked  instruments  which  ancient 
nations  used  to  throw  on  the  field  of  battle  in  order  to  lame  the  horses.  It 
should  be  hoed  out  before  it  fruits. 

LEGUMINOSJE. 
ArEiCAN  Acacia  (Cassia  l<evigata,  Willd.) 
[Previous  reference,  1895,  232.] 
By  the  way,  this  isn't  African,  and  it  isn't  an  Acacia ;  but  this  is  as  good  a 
name  as  many  of  our  plants  get.     It  is  sometimes  known  as  "  Laburnum." 

*  In  subsequent  references,  to  sare  space,  the  year  of  publication  of  the  Gazette  and  the 

page  will  cnly  be  quoted. 
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"  It  likes  good  soil,  and  takes  possession  of  good  land  in  patches.  Isolated 
plants  are  met  with  miles  apart,  but  always  on  rich  soil  near  a  brush ;  proTing 
that  it  is  slowly  spreading.  If  brushed  it  quickly  grows  again.  It  is  yery 
tough  to  break,  seeds  abundantly,  and  w  not  touched  by  stock.  It  is  difficult 
to  get  rid  of  wh^i  established."     (Forester  Brown,  Port  Macquarie.) 

BOSACE^. 
l^ASFBEBBY  Busii  (Buhus  rosafoUus,  Sm.) 

"This  indigenous  plant  grows  luxuriantly  on  good  soil,  on  the  roadsides 
through  brushland,  and  in  paddocks  where  the  timber  has  been  felled  and 
left.  Fruit  eaten  in  bush;  also  made  into  pies  and  jam."  (Forester  Brown, 
Fort  Macquarie.) 

A  BuBB  (Aeaena  sanguisorhce^  Vahl.) 
[Preirioas  references,  1891,  709;  1895,  238.] 

Mr.  A.  H.  Belfield,  of  Erersleigh,  Dumaresq,  reports  that  this  weed  has 
made  great  headway  in  parts  of  New  Enc^huid  during  the  last  few  wet 
seasons.  In  that  district  the  squatters  do  not  fear  the  burr  much,  as  far  as 
the  wool  is  concerned,  as  the  sheep  ought  all  to  be  shorn  before  the  burrs 
are  ripe,  but  it  is  covering  valuable  grass-land. 

FASSIFLOEEiE. 
Native  Fassioit  Viite  {Fatnjlora  Herherliana^  Lindl.) 
"Grows  quickly  amongst  felled  timber,  partly  burned  off;  also  in 
neglected  cultivation  and  grazing  paddocks,  and  edfi:es  of  brushes.  likes 
good  soO.  Fruit  and  leaves  are  said  to  poison  stock*  in  a  few  days  ;  they 
seem  fond  of  it.  No  steps  are  taken  here  to  eradicate  anj  weeds  growing  in 
cultivation.  When  ploughing- time  comes  roond,  everything  is  ploughed  in." 
(Forester  Brown,  Fort  Macquarie.) 

COMPOSIT-S. 

Black  Thistle  (Oarduus  lanceolatus,  Linn.) 
[Preriou*  reference,  1895, 223.] 

''Grows  readily  on  ringbarked  land.  Stock  sometimes  nibble  at  the 
heart  of  it,  carefully  crushing  it  before  chewing.  It  is  said  to  die  out  in  about 
three  years ;  it  will  not  grow  in  forest-land.  Known  to  be  growing  here 
since  about  1884."     (Forester  Brown,  Port  Macquarie.) 

CocKflPUB  (Oentaurea  meliieMis,  Linn.) 
[Previouf  references,  1891,  81, 141, 179;  1895, 149.] 

"Called  'Larkspur.'  Very  bitter,  and  spoils  the  butter  when  eaten  by 
cows."     (Mr.  Denis  Murray,  Gunning.) 

Stab  Thistle  (Oentaurea  calceirapa^  linn.) 
[Previous  references,  1891,  41,  178, 181 ;  189>^  468 ;  189S,  236.] 

"  Called  *  Chinese  Thistle.'  Eaten  by  cattle."  (Mr.  Denis  Murray, 
Gunning.) 

St.  Barijabt's  Thistle  (Oentaurea  goUtitialU^  Linn.) 
[Previous  reference,  1891, 179.] 

"  Not  noticed  to  have  been  eaten  by  stock ;  very  bitten"  (Mr.  Denia 
Murray,  Gunning.) 

*  They  may  cause  gastric  disturbance,  but  I  believe  that  they  are  not  poisonous. 
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Bathttsst  BirmB  (JDmtkmm  9pin&9wm^  Linn.) 
[Previous  references  (illustrated  article),  1895,  446 ;  also  236.] 

The  following  interesting  account  of  the  Bathurst  Burr,  from  the  pen  of 
Mr.  Charles  Ledger,  of  Cinchona  and  Alpaca  fame,  supplements  the 
illustrated  article  already  aJlnded  to : — "I  have  been  reading  an  account  (in 
the  Goulhurn  Herald)  as  to  supposed  poisonous  qualities  of  the  Bathurst 
Burr  (see  page  445  of  July  Gazette),    This  weed,  called  in  South  America 

*  Cepa-caballo,'  was  brought  from  Chili  about  1835,  t.^.,  the  seed  was  brought 
in  the  tails  and  manes  of  the  mares  and  horses  imported  by  Mr.  Benjamin 
Boyd  from  that  country.  Indeed,  I  well  reniember  seeing  in  July,  1836, 
two  Tessels  with  over  1,000  horses  and  mares  leave  Valparaiso  for  Twofold 
Bay ;  the  barbarous  manner  in  which  the  poor  animals  were  shipped  I  can- 
not forget.     At  that  time  I  was  one  oi  the  boys  on  board  the  barque 

*  Swallow,'  working  my  passage  out  to  Peru.  The  owner  of  the  '  Swallow ' 
was  A.  E.  EobsoiL,  Esq.,  who,  with  his  nephew,  Mr.  Geo.  Smith,  and  a 
Senor  Don  Jos6  Sandes  were  the  founders  at  Iquique  of  the  present  gigantic 
nitrate  of  soda  industry.  In  all  the  interior  of  South  America  the  *  Cepa- 
caballo  '  (Bathurst  Burr)  is  esteemed  for  its  medicinal  properties — as  a  blood 
purifier  it  is  highly  esteemed  in  decoctions.  The  macerated  leaves,  as  a 
poultice  applied  warm,  have  great  healing  attributes.  I  write  this  from 
practical  experience  on  several  occasions.  I  have  seen  sheep  and  cattle 
eating  it,  but  it  is  in  no  case  a  *'  fodder,"  nor  is  it  generally  eaten  bv  horses 
or  cattle.  I  have  seen  the  leaves  cooked  and  eaten  as  salad  medicinally.  As 
it  abounds  in  South  America,  it  got  mixed  in  the  lucerne  hay  on  which  the 
horses  and  mares  were  fed  during  the  voyage  from  Chili.  Mr.  Boyd 
imported  over  3,000  mares  and  horses  (so  I  hlave  heard),  and  in  lS53,  when 
on  the  Maneroo  (Monaro)  Plains,  I  saw  several  animals  vrith  well-known 
Chili  brands." 

I  snppose  Mr.  Ledger's  account  is  really  that  of  the  first  introduction  of 
the ** Bathurst  Burr"  into  this  country.  It  has  for  so  many  years  been 
common  in  Mediterranean  countries,  that  I  have  no  doubt  that  its  seeds 
have  been  brought  thence  to  Australia  also. 

Mr.  Forester  Brown,  of  Port  Macquarie,  reports  : — "  Said  to  have  been 
introduced  in  the  manes  and  tails  of  horses  from  India  many  years  ago. 
Likes  rich  soil.  Yerv  isolated,  and  few  here.  It  seems  to  take  possession 
of  any  smaQ  patch  of  loose,  good  soil.  The  best  means  of  destroying  it  is  to 
uproot  it  and  to  see  that  the  burrs  are  all  burnt.  The  seeds,  after  being 
covered  about  10  inches  with  soil  on  Murrumbidgee  flats  for  several  years, 
when  ploughed  up,  germinated." 

With  reference  to  the  supposed  medicinal  properties  of  the  "  Bathurst 
Burr,"  to  which  Mr.  Ledger  alludes,  Bentley,  "Manual  of  Botany,"  4th 
edition,  page  583,  says  of  it : — "  The  powdered  leaves  of  this  plant  are  said 
to  be  a  most  efficient  remedy  in  hydrophobia,  but  they  have  been  found 
useless  when  employed  by  regular  practitioners." 

In  the  United  States  this  weed  is  known  as  "  Chinese  Thistle,"  and  its 
burrs  cause  great  destruction  to  the  wool,  as  with  us.  It  is  stated  to  be 
probably  the  one  memit  in  the  Oregon  weed  law  as  "  Bagger  Cockle  Burr."" 
In  Oregon  the  botanist  of  the  Orogon  Experiment  Station  speaks  hope* 
fully : — "  It  is  not  likely  to  become  very  troublesome,  as  it  lives  but  one 
year,  and  is  easily  killed  by  cutting  oft  the  top.  Keep  the  plants  from 
maturing  seed  by  frequent  mowing,  or  clean  cultivation  with  a  hoed  crop, 
and  you  will  soon  be  rid  of  it." 
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A  BuBB  (Oalotis  euneifbUa,  B.  Br.) 
[PreTiout  reference,  1895,  233.] 

"  This  burp  is  very  troublesome  to  the  feet  of  dogs  in  the  summer  weather. 
The  burr-plant  in  the  summer  withers  to  a  dust,  and  leaves  the  burrs  all 
oyer  the  surface  of  the  ground ;  they  are  almost  invisible.  Travellers  are 
much  annoyed  by  this  burr  getting  into  their  blankets ;  also  it  is  very  bad 
for  wool.*'     (P.  Corbett,  Dolo  Tank,  Wilcannia.) 

Bastabd  Cobblebs'  Pegs  {Erigeran  Unifoliut,  Willd.) 
LPreTioos  references,  1891,  708 ;  1895,  288.] 
"  Orows  on  poor  cultivation  land  after  the  crop  are  off.    Seeds  abun- 
dantly carried  by  the  wind.     Of  no  use.     Has  oeen  in  the  district  for 
twenty  years.    Easily  killed."     (Forester  Brown,  Port  Macquarie.) 

Black  Cobblebs*  Pegs  (Yittadinia  oust  rails,  A.  Bich.) 
[Previous  references,  1891,  178,  180  ;  1895,  288.] 

Called  "  Tommy  Hardy,"  or  "  Salt-water  Weed,"  at  Tiutenbar. 

"  Has  only  become  a  pest  within  the  last  four  years,  when  it  spread  all 
over  the  district  during  a  very  wet  season,  and  has  kept  on  spreadins^.  The 
light  seeds  are  carried  by  the  wind  like  thistle  seed.  It  is  not  toucned  by 
eitock,  grows  on  all  grazing  land,  and  is  very  rank  on  unused  enclosed  land." 
(Forester  Brown,  Port  Macquarie.) 

SxiKKiiro  BoGEB  {Tagete$  glandulifera,  Schrank.) 
[PreTiout   references,  1891,707;  1895,  289.] 
'*  Takes  possession  of  any  cultivated  land,  particularly  amongst  com,  and 
grows  up  to  8  feet  high.      The  juice  or  seed  getting  into  the  eyes  makes 
them  smart  very  much,  similar  to  a  spark  getting  into  the  eye,  or  like  sandy 
blight ;  the  effects  last  3  or  4  days,  and  men  working  amongst  it  with  bare 
arms  are  marked  the  same  as  freckles  by  it,  smarting  painfully  for  a  day  or 
two,  and  the  spots  peeling  off.     The  weed  is  spreading  everywhere,  and  a 
field  of  it  can  be  smelt  half  a  mile  off."     (Forester  Brown,  Port  Macquarie.) 
The  flowers  of  this  plant  are  used  in  the  Argentine  as  a  stomachic, 
aperient,  diuretic,  and  diaphoretic,  and  are  also  employed  in  cases  of  gastritis 
and  indigestion.     Their  application  is,  however,  said  to  be  attended  with 
danger.     O.  Hesse  {Annalen,  276,  87 ;  and  Joum.  Ohem.  Soc.  LXIV,  623 
(1893),  has  made  a  chemical  investigation  of  the  flowers. 

Dumb  Nettle  (Galinsoga  parviflora,  Cav.) 
[Previous  references,  1891,94;  1895,238.] 

"  Likes  newly  turned  up  patches  in  vegetable  gardens ;  easily  killed; 
not  much  here."     (Forester  Brown,  Port  Macquarie.) 

Wild  DAia)ELiOK  {HypochaerU  radicata,  Linn.) 
[Previous  reference,  1895,240.] 
"  Sprefads  very  fast  in  grazing  paddocks,  crowding  out  a  lot  of  grass, 
increasing  verjr  much.     Not  known  when  introduced."     (Forester  Brown, 
Port  lyfacquane.) 

Stikkwobt  (Inula  graveolent,  Desf.) 
See  illustrated  article  at  page  667. 
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FooB  Man's  Fbiend  (Bidens  pilosoy  Linn.) 
[Preyious  reference,  1891,  708.] 

^^  So  called,  because  if  touched  hj  clothing,  sticks  to  it  (an  amusing  non 
sequiiur,  J.H.M.),  thus  easily  distributed ;  also  sticking  to  legs  and  tails  of 
stock;  prefers  cultivated  land;  established  about  15  years."  (Forester 
Brown,  Port  Macquarie.) 

CAMPANTJLACE^. 

Gaedkn  Weed  {Lobelia  purpurascens,  E.  Br.) 

[Previous  reference,  1894,  473.] 

"A  great  nuisance  in  well  tilled  land,  vegetable  or  flower  garden.    It 

shoots  up  from  1    or  2  inches  under  the  surface,  and  spreads  rapidly.'' 

(Forester  Brown,  Port  Macquarie.) 

ASCLEPIADEJE. 

CoTTOJT  Bush  {Gomphocarpus fruHcosus,  R.Br.) 
[Preyious  references,  1894,  7;  1896,  291.] 

"  Likes  good  soil,  in  cultivation  paddocks,  and  where  the  grass  is  high ; 
not  much  here,"     (Forester  Brown,  Port  Macquarie.) 

SOLANACEJE. 

Stbamonium  {Datura  Stramonium^  Linn.) 

[Previous  reference,  1896,  292.] 

"  Very  fond  of  rich  soil  on  flats,  or  where  rubbish  is  deposited.  Over  20 
years  in  the  district,  but  has  not  become  a  nuisance  yet."  (Forester  Brown, 
Port  Macquarie.) 

Native  Tobacco  {Nieotiana  suaveolens^  Lehm.) 
[Previous  reference,  1896,  298.] 

Mr.  T.  T.  "W.  l^iackay,  Inspector  of  Stock,  Wanaaring,  writes: — "The 
tobacco  plant  (dwarf)  I  am  quite  positive  will  kill  sheep,  cattle,  and  horses, 
but  it  depends  greatly  on  the  Quantity  they  consume,  more  so  with  cattle 
and  horses.  I  inspected  three  horses  that  had  eaten  this  plant  (were  seen  to 
do  so).  These  horses  were  worked  daily,  and  fed  on  oats  and  chafE,  as  there 
was  no  grass,  but  were  allowed  to  go  about  at  night  and  for  a  short  time  in 
the  middle  of  the  day.  On  this  occasion  the  horses  were  turned  out  as 
usual  in  the  middle  of  the  day,  and  before  the  horses  were  fed,  they  were 
allowed  to  have  a  feed  of  this  plant,  the  owners  thinking  that  this  plant  was 
good  herbage,  with  the  result  that  a  good  many  were  sick,  and  three  of  the 
horses  were  so  bad  that  the  teamsters  had  to  leave  them  behind,  with  a  man 
to  look  after  them.  Fortunately  the  horses  had  not  eaten  a  sufficient 
quantity  to  kill,  but  even  with  what  they  had  eaten  I  believe  the  horses 
would  have  died,  if  they  had  not  been  looked  after ;  one  horse  was  so  bad 
that  they  had  to  put  him  in  slings  for  a  time. 

"  In  the  case  of  the  cattle  that  died  at  Conulpie  Downs,  my  informant  is 
Mr.  W.  Bell,  of  Conulpie  Downs,  and  Mr.  Bartlett,  owner  of  Carreapendy 
Station.  I  have  seen  the  carcases  oE  the  forty  head  which  died  on  stock 
route  on  Conulpie  Downs.  The  drover  in  charge  of  said  cattle  came  to 
Conulpie  Downs  for  rations,  and  the  sterekeeper  asked  him  where  he  left  his 
cattle.    He  replied,   "Oh,  out  on  that  patch  of  herbage."    On  learning 
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this,  the  storekeeper  told  the  drerer  to  gallop  back  as  fast  as  possible  and 
remove  his  stock,  which  he  did ;  but  when  the  cattle  moTed  out  of  camp 
next  momiug,  the  drover  found  forty  head  dead  on  the  camp.  In  that  year, 
1892,  there  was  a  verj  bad  drcnugbt,  and  not  a  vestige  of  grass  aoTwheM  in 
that  locality.  The  only  thing  im  stock  Ind  to  exist  on  was  *'  Mmga,"  and 
very  little  of  that.  There  is  no  doubt  tiwt  stock  will  not  touch  this  tobaoeo 
plant  if  there  is  anything  else  to  eat.  Yet,  the  faet  still  remains,  that  in 
droughts  (and  strange  to  say  this  plant  seems  to  grow  thicker  and  more 
luxuriantly  in  dry  seasons),  stock  will  eat  it ;  that  it  will  kill,  and  if  a 
sufficient  quantity  is  ei^^i,  will  kill  in  a  few  hours.  How  much  it  takes  to 
kill  an  animal,  I  cannot  say,  but  I  should  say  quite  a  small  quantity.  From 
the  evidence  of  all  the  stock-owners,  managers,  overseers,  station  hands,  &e.j 
in  the  country,  where  this  plant  grows,  they  have  no  hesitation  in  pro- 
nouncing this  plant  as  poisonous, — and  they  one  and  all  give  the  pEces 
where  it  grows  a  wide  berth."  (Mr.  T.  T.  W.  Mackay,  Stock  Inspector, 
Wauaaring.) 

Wild  ToBi.cco  Tbee  (Solamwi  verbasei/oUum,  Linn. :  var.:  auriculatum,) 

'*  Favours  land  which  has  been  deared  and  not  cultivated,  and  fairly  good 
soil.  Is  spreading,  but  is  easilv  kept  in  check.  It  grows  up  to  about  8  feet 
generally ;  is  an  abundant  seeder,  and  distributed  by  birds ;  stock  like  a  few 
leaves ;  has  been  about  twenty  years  in  the  district."  (Forester  Brown,  Port 
Macquarie.) 

OBA.KOEMAif,  OB  BROAn-L£Ar  Ni0HT8HAJ>£,  kc.  {Niettnira  physaloideSf 

Onrtn.) 

"  Grows  amongst  corn  all  about  here ;  in  certain  localities  it  is  very  rank. 
It  does  not  appear  to  injure  the  crop.  Some  farmers  state  from  experienee, 
that  if  ploughed  in  when  about  2  feet  high,  it  improves  the  land  amaging^y, 
equal  to  manuring."    (Forester  Brow^n,  Port  Macquarie.) 

Obajtoe-flowebsd  CmnMJJU  (Cestrmn  aurantiacum,  Lindl.) 

It  is  reported  that  cattle  have  died  from  eating  tMs  orange-flowered 
garden  shrub  near  Sydney. 

VERBENACE^. 
JjAJSTLLSA.  {LafUana  Camara^  Linn.)  * 

[PrefioQ«n£nmceB,  1891,288;  1892,330;  1885,294.] 
^  In  some  rare  cases  when  clearing,  the  old  bushes  have  been  polled  up  with 
a  chain  round  the  trunk  by  a  team  of  baUocks,  but  the  seeds  are  carried  all 
over  the  district  by  birds,  particularly  the  Black  Magpies.  It  establishes 
itself  in  any  land  not  used,  uid,  bat  tot  the  bicds  wonid  spread  very  little. 
Supposed  to  have  been  introduced  here  about  fifty  years  ago  by  one  of  the 
first  settlers.  Lake  Innes  is  the  home  of  it."  (Forester  Brown,  Port 
Macquarie.) 

Blue  Weed  (Verbena  honarietiM,  Linn.) 

[PreviouB  lefevenoet^  1891,  80,  288,  638  ;  1895, 296.] 

'^  Eaten  sometimes  by  stock  when  it  is  yomg,  also  after  being  cut  down  and 

half  dry,  grows  in  good  soil  about  the  eelgea  <^  cultivaition  iE>addocka,  and  on 

fiats  where  flood  debris  has  been  kft.    Not  difficult  to  enKlieate."    (Forester 

Brown,  Port  Maoqpiarie.) 
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POLTGOlfE^. 

'Dock  {Eum€xpmleher^lmii^ 

[Previoms  referesees,  1891,  177  s  ISOS,  298.] 

"  Grows  in  ealtiirated  land.    Yeqr  difficult  to  get  rid  of,  tKe  tap  root  striUog 

clown  to  2  £eet  or  more;  alao  grows  ia  erazing  land  if  not  mueh  osed. 

Seeds  distributed  by  stock,  as  it  clings  to  uieir  legs  and  tails.    Has  been  in 

district  over  twenty  years/*     (Forester  Brown,  Port  Macquarie.)     It  is  not 

generally  known  that  this  is  an  indigenous  species,  but  it  is  spreading 

nevertheless. 

LABIATE. 

SHiTEEnra  Weed  (Staehys  arvemig,  Linn.) 

[PreWoQs  re£ereno98, 1890,  907 ;  1894,  82  ;  1895,  299.] 

'*  Most  frequently  seen  about  the  edges  of  lucerne  paddocks,  sometimes  in 

vegetable  gardens,  very  little  in  this  district.     Said  to  give  horses  the  shivers 

if  overhealed  when  driven.     Cattle  not  effected  by  it.     Introduced  here  in 

lucerne  seed  and  hay."     (Forester  Brown,  Port  Macquarie.) 

ScABLET  Salvia.  (Salvia  splendent.) 
"  This  ornamental  garden  plant  has  escaped  from  cultivation,  and  grows, 
on  the  Bichmond  and  Tweed,  in  dense  masses  on  many  road-sides.     It  is 
spreading  everywhere." 

AMAEANTACRS. 
Silver  Weed  {Alfernanthera  dentata^  R  Br.) 
*'  Spreads  very  quickly  on  grazing  land  if  moist,  and  apparently  choking  out 
the  grass.    Very  little  here."     (Forester  Brown,  Port  Macquarie.) 

PHTTOLACCACRaE. 

Pabhamatta  OB  DrE-BEEBT  {Phytolacca  octandra,  Linn.) 

[Previoos  reference,  1895,  800.] 

"Takes  up  newly-felled  and  burnt  country;   useless.      Not  difficult  to 

exterminate  out  for  the  black  magpies,  which  are  verv  fond  of  it,  and  distribute 

the  seeds.    Each  patch  of  old  bushes  dies  out  in  a  few  years.    Known  in  the 

district  for  twenty  or  twenty-two  years."     (Forester  Brown,  Port  Macquarie.) 

CHENOPODIACB^. 

Nettle-leaved  Goosefoot  (Chenopodium  murale,  Linn.) 

[Preyious  reference,  1895,  801.] 

'*  I  send  you  specimen  of  a  weed  that  appears  to  be  spreading  in  this  dis- 
trict ;  more  noticeable  in  cultivated  land  under  irrigation.  No  stock  will 
eat  it."     (Mr.  John  Mathews,  Howlong  Station,  Carrathool.) 

The  plant  is  Chenopodium  murale^  a  native  of  England  and  other  parts  of 
Europe.  It  is  a  member  of  the  saltbush  family  (Ghenopodiacece)^  and,  while 
it  is  useless  as  a  fodder,  it  possesses  no  poisonous  properties.  It  has  probably 
been  spread  in  dirty  seed,  and  it  should  be  carefully  hoed  out  before  it 
seeds.  Unfortunately,  it  has  been  introduced  into  Australia  for  many  years, 
and  has  obtained  a  firm  hold. 

IBIDEM. 
(Sisyrinchium  micranthum,  Cav.) 

Supposed  to  be  poisonous  to  stock,  both  on  the  Upper  Manning  and  on 
the  Kichmond  River,  A  very  small,  grass-like  plant,  with  minute  yellow 
and  black  flowers.     Very  common  in  damp  gardens  and  other  moist  places. 
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JUNCILSL 

Tussock  ob  Besdt  Gbass  {JuneuM  communis,  E.  Mej.) 

''  Takes  possession  of  culti?ated  land,  which  has  been  nsed  for  grazing  a  few 
years,  and  in  a  flat  moist  position.  The  only  way  to  eradicate  it  is  by  noeing 
or  ploughingup,  stacking  in  heaps,  and  burning.  Spreads  very  quickly  in 
paddocks.  Has  been  in  the  district  many  years."  (Forester  Brown,  Port 
Macquarie.) 

CTPEBACILE. 

Nut  Gbass  (Cj/perus  rotundus,  Linn.) 
[Previous  references,  1891,  30,  703  ;  1896,  802.] 
"Supposed  to  have  been  introduced  about  fifteen  years  ago.  [Far  longer  than 
this. — J.H.M.]  Most  difficult  to  eradicate,  the  nut  or  root  from  which  it 
springs  being  10  or  12  inches  below  the  surface.  Digging  does  not  get  rid 
of  it  alto^ther.  The  only  case  I  heard  of  getting  rid  of  it  was  on  the 
Macleay  Kiver,  where  a  man  fenced  part  of  it  in,  and  turned  pigs  on  the  land, 
who  rooted  it  all  up,  and  eat  the  nuts.  It  seems  to  prefer  cultivated  land ; 
also  grows  on  pastures.  No  steps  taken  to  thoroughly  eradicate."  (Forester 
Brown,  Port  Macquarie.) 

PovEBTT  Obabs  (Cjfperus  Ounnii,  Hk.) 

"Grows  readily,  spreading  quickly  in  grazing  land.  Impossible  to  get  rid 
of.  Stock  cat  it,  but  get  very  poor  on  it.  First  noticed  about  five  years  ago 
as  increasing  to  an  alarming  extent."  (Forester  Brown,  Port  Macquarie.) 
A  native  plant. 
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Botanical  Notes. 


Br  J.  H.  MAIDEN, 

ConBulting  Botanist. 


Mr.  Charles  Ledger,  or  Cinchona  and  Alpaca  Fame. 

It  is  not  generally  known  that  we  have  etill  amongst  us  (at  Kenmore,  near 
Goulbum)  Mr.  Charles  Ledger,  famous  in  two  hemispheres  for  the  intro- 
duction into  Java,  after  most  perilous  adventures,  of  the  most  valuable 
variety  of  any  species  of  cinchona.  To  the  last  generation  of  Australians 
his  name  was  very  familiar  as  the  introducer  of  alpacas  and  other  animals 
into  New  South  Wales,  only  accomplished,  like  his  previous  venture,  after 
much  vicissitude  and  actual  peril. 

It  falls  to  the  lot  of  very  tew  men,  either  in  Australia  or  out  of  it,  to  have 
been  the  means  of  doing  so  much  good  to  their  fellowmen  as  Mr.  Ledger  has 
been  able  to  effect  by  his  introduction  of  Cinchona  calisaya^  var,  Ledgeriana, 
The  old  gentleman  is  still  hale  and  hearty,  and  it  occurred  to  me  that  this 
journal  would  be  a  particularly  appropriate  medium  by  which  to  remind  our 
raisers  of  **  new  products"  in  J^ew  South  Wales  of  the  cinchona  enterprise, 
which,  although  forty  years  old,  should  be  fresh  in  the  memories  of  the 
present  generation.  Mr.  Ledger  is  one  of  the  most  retiring  of  men,  and  the 
notes  to  me  were  not  intended  for  publication,  although  when  I  recently 
asked  permission  to  publish  part  of  them  in  the  Qazeite,  Mr.  Ledger  allowed 
me  to  do  so. 

As  regards  the  cinchona,  Messrs.  Howard  and  Sons,  the  great  quinine 
firm,  write  to  Mr.  Ledger  quite  recently : — *'  It  is  not  too  much  to  say  that  it 
is  entirely  owing  to  the  seed  received  from  you  that  Java  is  now  supplying 
the  world  with  quinine.  Some'cf  the  cultivated  Bolivian  bark  is  of  quality 
equal  to  the  Java  bark  from  your  seed,  but  it  seems  that  the  cost  of  cultiva* 
tion  is  much  greater  than  in  Java." 

To  which  Mr.  Ledger  remarks,  in  a  note  to  me : — "  The  expenses  of 
cultivation  are  not  greater  in  Bolivia.  It  is  the  distance  from  port  of 
shipment  that  causes  greater  extra  expense  than  in  Java.  From  where  cut, 
the  bark  is  carried  on  the  backs  of  Indians  out  of  the  Monte  at  least  20  to 
100  miles,  then  from  800  to  1,200  miles  on  donkeys  or  llamas  to  La  Paz 
(city  of  60,000  inhabitants)  ;  there  it  is  put  up  in  packets  of  150  lb.  net  of 
bark,  covered  with  half  a  bullock  hide  (no  return  allowed  for  hide  when  sold), 
and  carriage  to  Tacna  by  mules,  285  miles,  then  40  miles  by  rail  for  ship- 
ment at  Arica.  Export  duty  in  mv  time,  or  up  to  1853,  20  dollars  per 
quintal  of  100  lb." 

Messrs.  Howard  and  Sons  again  write : — "  There  is  certainly  no  doubt  of 
the  importance  to  the  Dutch  plantations  in  Java  of  the  seed  supplied  by  you 
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in  1S65.  Almost  the  entire  supply  of  bark  from  Java  is  sold  as  Zedgeriana, 
and  comes  from  that  supply.  The  only  complaint  that  they  could  make 
would  be  that  it  has  turned  out  so  rich  that  they  are  supplying  too  much 
for  the  world  to  consume.  Succiruhra  from  India  and  Ceylon  is  rapidly 
becoming  a  thing  of  the  past.  English  GoTemment  plantations  apparently 
fail  to  propagate  your  seed  to  more  than  a  very  small  extent,  ana  a  great 
deal  of  Ledgeriana^  which  is  grown  in  Ceylon,  is  from  Java  seed.  It  is 
difficult  to  give  exact  figures,  but  the  quantity  of  bark  from  your  seed  now 
produced  per  year,  cannot  be  far  short  of  10,tKX),000  lb." 

Truly  a  benefactor  to  suffering  humanity — the  man  who  has  made  it 
possible  for  quinine  to  be  brought  within  the  means  of  the  very  poorest. 

Although  infinitely  less  important  to  the  world  than  the  cinchona  ventare, 
Mr.  Ledger's  alpaca  expedition  has  rendered  him  better  known  to  Australians, 
and  the  story  of  the  alpacas  is  familiar  to  people  who  lived  in  Sydney  thirty 
or  forty  years  ago. 

In  the  year  1S58  Mr.  Ledger  introduced  into  the  Colony  a  flock  of 
llamas,  alpacas,  and  vicunas,  but  the  breeding  of  them  did  not  prove  bo 
profitable  to  onr  squatters  as  it  was  hoped  it  would  be. 

Even  at  the  present  day  an  aceoont  of  the  veteran'fl  adventuree  with  tike 
alpacas^  &c.,  is  full  of  interest  from  beginning  to  end.  One  account  is  given 
in  a  series  of  four  papers  in  the  Sidney  Mtt^adne  iif  SHemee  mad  Jbrf, 
Vol.  2  (1858-9),  pages  151,  182,  190,  221,  entatk)d  "An  Account  of  the 
Llama  and  Alpaca,  with  Notes  of  a  Jovumey  from  the  Bolivian  and  Afgentme 
Provinces  into  Chili  with  a  flock  of  these  animals.^* 

Attention  may  also  be  drawn  to  Mr.  Ledger^s  letter,  dated  15A  October, 
IBGl,  and  published  at  page  75  of  the  Catalogue  of  the  Neural  and  Indus- 
trial Products  of  New  South  Wales,  shown  at  the  London  Exhilxtioa  of 
1862.  Mr.  Ledger  there  gives  some  notes  in  regard  to  his  experiences  with 
the  alpacas  and  llamas  in  this  Colony. 

What  I  have  written  is  a  mere  reminder  of  the  work  of  a  distinguished 
citizen  of  New  South  Wales  (and  tbe  world  is  too  apt  to  forget  those  who 
have  done  good  service).  Those  of  my  readers  of  the  rising  generadon 
who  desire  to  make  themselves  familiar  with  the  adventures  of  Ledger  mod 
his  devoted  servant,  Manuel  Incra  Mamani,  who  died  from  the  e&cts  of 
the  cruel  treatment  to  which  he  was  subjected  because  of  the  assistance  he 
gave  in  procuring  the  cinchona  seeds,  will  probablv  find  that  i^heir  local 
medical  man  will  readily  show  them  how  to  procure  the  information. 

Sassatras  Timber  in  the  Bega  District  {Doryphora 
Sassafras,  Endl.) 

Mb.  Fobesteb  Be^^sok,  of  Bega,  writes : — "  I  forward  a  sample  of  the 
sassafras  found  growing  at  Myrtle  Creek,  situated  in  iiie  paririi  of  Wyndham, 
county  of  Auckland. 

''  The  trees  are  not  abundant,  bat  I  noticed  several  over  100  feet  in  height, 
and  3  feet  in  diameter.  The  timber  is  veiy  useful  for  indoor  work.  I  was 
shown  a  large  house  on  the  creek,  where  all  the  rooms  are  lined  with  it,  and 
it  seems  to  be  equally  as  well  adapted  for  that  purpose  as  pine.  The  windaw 
frames  and  some  of  the  furniture  are  o£  mountain  hickory vvhieli  appears  to 
be  a  valuable  timber  for  cabinet-making.  I  was  informed  that  sassafras  riiould 
be  cut  in  the  winter  and  stacked  for  some  months,  as  it  is  liable  to  waip ; 
also  that  it  is  free  from  the  attacks  of  white  ants/' 
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££ECfi — *^  White  Beech  "  {Gmelina  Leichhardtii). 

The  following  additional  notes  from  foresters  (supplied  in  response  to  a 
ttreal«r  from  the  Department)  supplement  the  Consulting  Botanist'B  article 
cm  the  subject  in  the  Gazette  for  Maj,  page  288 : — 

"  Ne?er  plentiful  in  my  district ;  onlj  a  few  trees  left  in  very  rough 
placoB.''     (Forests  Martin,  Gosford.) 

**  With  the  exception  of  one  or  two  sapKngs  only,  I  hare  not  seen  any  of  it 
in  this  district.*'     (Forester  Eudder,  Booral.) 

*'  In  the  Combojne  shrub,  and  in  brushes  under  it,  from  Thone  Creek  to 
the  heads  of  tho  Camden  Haren  and  Stewart's  hirers,  embradng  parts  of 
the  parishes  of  Innes,  Wallibree,  Lome,  Lansdowne,  Yarratt/  Marsh, 
Kerewong,  and  Comboyne,  an  avecAge  of  one  per  acre ;  average  contents, 
500  feet;  over  an  area  of  100,000  acres.  Also  at  heads  of  Fappinhaxra 
Creek  and  Kindee  Creek,  parishes  of  Albert  and  Kindee;  average,  one 
in  20  acres ;  average,  1,000  feet ;  over  an  area  of  2,000  acres/'  (Forester 
Brown,  Port  Macquarie.) 

"  This  timber  is  eomparatively  very  scarce  in  my  district,  and  it  does  not 
j(in  takj  portion  of  the  same)  exist  in  any  quantity.  The  areas  occupied, 
localities,  and  approximate  quantity  would  he  rerj  difficult  to  arrive  at.  I 
may  say  it  is  very  sparsely  distributed  throughout  the  brush  portions  of  my 
district,  with  the  exception  of  the  Dorrigo  and  other  table-laada  therein;  on 
the  latter  I  have  not  yet  observed  the  white  beech.  Large  quantitiefl  have 
been  removed  from  this  district  years  ago,  particulariy  from  the  Allgomera 
Forests  and  the  Upper  Nambuoea  Siver,  but  not  much  remains  in  easily 
aceesflible  places  sufficiently  matured  for  use.  Probably  from  20^00  to 
40,000  feet  might  be  readily  obtained  (if  required,  at  an  advanced  price). 
Like  red  cedar,  it  is  beooming  very  scarce,  and  only  to  be  obtained  in  very 
rough  places  following  creeks  and  gullies."  (Forester  MacDonald,  Kempsey.) 

"  White  beech  is  very  scarce  in  this  district,  and  only  now  to  be  found  on 
small  areas  in  some  of  the  outlying  localities,  and  50,000  feet  would,  I  think, 
cover  the  amount  of  this  timber  in  this  district."  (Forester  Huxham, 
Grafton.) 

"  There  is  only  a  very  small  quantity  of  the  white  beech  (Omelina  Leich- 
liardtii)  growing  in  this  district.  A  few  trees  are  to  be  found  on  reserves 
4,353  and  10,723,  county  Eous ;  14,150,  county  Buller ;  1,120,  counties  Eous 
and  Buller ;  on  Crown  lands,  Haysback  ;  and  watershed,  between  Koreela 
and  Beaury  Creeks,  county  Buller."     (Forester  Crowley,  Casino.) 

"  Yery  little  of  the  timber  is  available  in  my  immediate  locality,  it  having 
been  in  earlier  days  much  sought  after  by  timber-dealers."  (G.  M. 
M*Keown,  Wollongbar.) 

"  White  beech  is  found  in  more  or  less  quantities  throughout  all  the  brush- 
land  in  this  district,  and  I  estimate  that  the  brush-land  occupies  one-third  of 
the  whole  area  of  the  district,  the  residue  being  forest  land,  on  which 
beech  is  never  found.  As  regards  the  quantity,  I  estimate  that  one  tree  to 
2  acres  is  a  correct  computation.  There  is  an  abundance  of  beech  in  the 
Terania  Creek  reserve  Mo.  249, also  in  the  Macpherson  Kange  reserve  4,353, 
and  the  eastern  end  of  Tweed  Biver  forest  reserve  250.  I  believe  the 
average  quantity  of  timber  per  tree  would  be  2,000  superficial  feet." 
(Forester  Pope,  Burringbar.) 
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Additional  Notes  on  Colonial  oe  Moreton  Bat  PiifB 

{Araucaria  Cunninghamii,  Ait.) 

The  followiug  notes^  referring  to  the  occurrence  of  this  pine  in  three 
foresters*  districts,  supplement  the  account  of  the  tree  which  was  given  in 
the  Gazette  for  June,  page  379 : — 

'*  This  timber  is  to  be  found  both  on  reserves  and  Crown  lands  on  ihe 
eastern  &ll8,  but  not  in  lar^e  quantities  except  on  forest  reserve  No.  1,608, 
county  of  Gresham,  where  it  is  fairly  plentiful  and  in  all  stages  of  growth. 
The  largest  tree  on  said  reserve  that  I  know  of  is  9  feet  8  inches  girth  and 
about  50  feet  high.  At  present  there  appears  no  great  demand  for  it,  and 
I  think  I  will  be  over  the  mark  when  I  estimate  the  yearly  demand  at  40,000 
superficial  feet."     (Mr.  E.  J.  Deverell,  Forester,  Glen  Junes.) 

**  This  pine  is  growing  in  great  quantities  on  the  reserves  in  this  district. 
I  would  estimate  the  area  of  reserves  upon  which  pine  is  Rowing  to  be  about 
190,000  acres,  and  out  of  that  110,000  acres  to  be  thickly  covered  with 
matured  pine,  about  eight  (8)  trees  to  the  acre.  Besides  this  there  are  two 
large  areas  of  Crown  knds  in  the  counties  of  Brakeband  Buller,  recom- 
mended by  me  for  reservation,  about  100,000  acres,  containing  large  patches 
of  pine.  There  are  also  several  good  patches  on  Crown  landjs  not  reserved. 
There  are  large  quantities  t)f  pine  cut  here,  most  of  which  is  sold  to  the 
mills  on  the  river ;  the  balance  is  shipped  to  Sydney."  (Mr.  W.  F.  Crowley, 
Forester,  Casino.) 

"  Colonial  pine  is  well  distributed  throughout  all  the  reserves  on  the  Tweed 
and  Eichmond  Eivers,  on  an  average  of  four  trees  to  the  acre.  Its  chief  u^ 
here  is  for  the  linings  of  houses,  though  it  serves  this  purpose  indifferently 
owing  to  the  ravages  of  white  ants,  which  attack  it  immediately,  and  com- 
pletely riddle  it  in  three  or  four  years.  Its  durability  is  very  greatly  in- 
fluenced by  the  time  of  the  year  in  which  it  is  cut — more  so  in  this  timber 
than  in  many  others,  though  of  the  highest  importance  to  all.  I  have  fre- 
quently seen  borers  in  it  a  fortnight  after  felling  if  felled  when  the  sap  is  up; 
whereas  if  cut  when  the  sap  is  down,  I  have  noticed  it  untouched  by  them 
after  Ijring  twelve  months.  The  only  purpose  for  which  colonial  pine  maybe 
used  with  advantage  to  any  extent  is  in  the  manufacture  of  packing  cases. 
It  will  not  stand  exposure,  nor  last  in  the  ground.  The  ruling  price  on  these 
rivers  at  present  is  2s.  9d.  per  100  superficial  feet."  (Mr.  W.  P.  Pope, 
Forester,  Burringbar.) 


Digitized  by 


Google 


Ihe  Game  of  Gumming  in  Sugar-cane.  683 


The  Cause  of  Gumming  in  Sugar-cane. 


Br  N.  A.  COBB. 


Ik  August,  1833,  I  inoculated  a  number  of  stools  of  cane  at  Harwood, 
Clarence  Biver,  N.S.W.,  with  the  microbe  called  in  mj  report  on  the  diseases 
of  sugar-cane* ^a(?i7/tM  vascularum.  Those  inoculations  were  made  in  order  to 
find  out  whether  or  not  this  microbe  is  the  cause  oE  gumming.  As  a  result 
of  hundreds  of  careful  examinations,  I  was  able  to  say  that  the  disease 
gumming,  as  described  in  that  report,  never  occurred  without  the  yellow 
gummy  matter  in  the  sap-?es8els. 

The  result  of  even  a  much  greater  number  of  examinations  made  with 
equal  care  showed  that  the  yellow  gummy  matter  never  occurred  without 
the  microbes,  indeed  it  was  very  evident  that  the  gum  was  a  product  of  the 
growth  of  the  microbes.  This  led  to  the  conclusion  that  the  disease  never 
occurred  without  the  microbes  being  present,  and  it  may  be  added  that  many 
cases  were  examined  in  which,  in  spite  of  long  and  careful  search,  none  but 
the  merest  traces  of  other  foreign  organisms  could  be  found.  This  was  very 
strong  evidence  that  the  microbes  are  the  cause  of  the  disease,  but  it  did 
not  amount  to  proof.  We  may  indeed  say  that  if  the  injurious  results  of 
the  disease  follow  solely  from  the  plugging  up  of  the  sap- vessels,  then  the 
injury  is  due  primarily  to  the  Bacillus  vascularum,  but  after  all  this  is  only 
a  qualified  statement. 

The  Inoculations. 

In  order  to  show  whether  the  disease  is  caused  by  the  microbes,  healths- 
plants  were  inoculated  with  gummy  matter  from  diseased  cane.  I  found  it 
to  be  unnecessary  to  first  make  pure  cultures  'in  the  way  usually  adopted, 
for  the  reason  that  a  pure  growth  of  microbes  could  be  obtained  without  this 
precaution.  Plenty  of  cane  could  be  found  containing  no  other  organism 
m  its  interior  tissues,  and  advantage  was  taken  of  this  fact  in  making 
inoculations. 

The  method  adopted  will  be  of  interest  to  students  of  plant  diseases.  The 
inoculations  were  performed  wi t  h  needles.  These  were  prepared  as  follows : — 
A  steel  needle  on  inch  long,  mounted  in  a  wooden  pen-holder,  was  ^ound 
down  on  an  oilstone  until  its  diameter  near  the  point  measured  one  two- 
hundredth  of  an  inch,  and  near  the  hilt  one  one-hundredth  of  an  inch.  The 
point  was  then  converted,  by  grinding,  into  an  exceedingly  fine  chisel  or 
wedge.  The  position  of  this  wedge,  which  was  of  course  invisible  to  the 
naked  eye,  was  indicated  by  trimming  the  opposite  end  of  the  wooden  pen- 

•  "  Plant  Diseases  and  thoir  Bemedies  : — Diseases  of  the  Sugar-cane,"  Sydney, 
Charles  Potter,  GoTemment  Printer,  1893. 
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holder  into  a  similar  shape,  and  making  its  edge  parallel  to  that  of  the 
invisible  steel  chisel.  A  second  needle  similarly  mounted  was  ground  down 
to  about  half  the  size  of  the  first;  its  point  was  not  in  any  way  altered. 

It  was  reasoned,  if  the  first 

needle  was  thrust  into  a  »talk 

of  kealtlry  cane  with  its  chisel- 

^  edge  parallel  to  the  fibres,  that 

should  it,  as  wasTery  probable, 
strike  a  sap- vessel,  the  yessel 
would  be  split  open  with  a 

* minimum  of  injury,  and  if, 

e when  this  needle  was  with- 

drawn, the  second  and  smaller 
needle,  bearing  the  virus,  were 
thru9t  into  the  same  hole  that 
an  inoculation  would  beaecom- 
plished.  If  this  method  were 
vnrronnded  with  ^le  neoenuy 
precautions  against  ^sreigii 
organisms  it  seemed  as  though 
it  ought  to  mswer. 

The  precautions  alluded  to 

were  provided  as  follow^.- — 

^  .__,_  The  needles  were  momited  in 

^  test  tubes  as  shown  her©  (Kg. 

1),  and  sterilised,  tabe  and 
all,  by  heating  in  an  oven  for 
several  hours  -at  about  800^ 
Fahr.  Alargeglass-Btoppered 
bottle  was  smeared  insioe  wifii 
glycerine,  and  allowed  to  stand 
overnight.  The  rind  was  re- 
moved from  a  piece  of  selected 
gummed  cane,  and  the  end  was 
trimmed  well,  and  it  was  then 
placed  in  the  glass-stoppered 
bottle.  Just  previously  to 
being  placed  in  the  bottle  its 

«  •• end  was  retrimmed   with  a 

sharp  knife  that  had  lain  for 
several  hours  inan  oven  heated 
to  about  800°  Ealir.,  not  lew. 
These  operations  we«e  per- 
formed i^  a  room  as  fteeW 
draught  and  floating  dost  as 
possible.  It -was  argued  that 
Fi(r.  1.— BiA^rmn  to  •faowuMtbod  of  moanting  and  steriiuin^  if  the  microl^ee  were  the  Only 

of  wooden  pen-holder ;  STcork  ;  c,  top  of  test-tube  ;  d,    OTgamsms  in  UMBeieeceapieee 
wooden  pen^oider ;  «,  needle  wiioM  point  is  Rnwnd  to    of  Cane,  then  a  needle  Cenid 

.^nm^^^u^^^v^t^<^yni^a.x^.v.^^^  ^  prepaied  for  iaoculatieii 

purposes  by  smply  dipping 
its  point  in  the  gum  that  ooeed  out  while  it  atoed  in  ihe  bo^.  Mosteai«f  ul 
observations  were  made  both  before  the  cane  was  selected  and  after  the 
inoculations  were  over,  to  make  stixe  that  no  other  organisms  were  present. 
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WWi  ioociilatiiig,  tite  wir£iioe  of  the  ease  to  be  inoeukied  wm  first 
BmewkL-viittli  hot  wax  hem  a  wick,  the  &uae  -of  wkieh  had  been  ezti^gukfaed 
lees  than  a  second  before.  As  .chant)e  waold  have  it,  the  inocvJatiaQfi  were 
made  during  weather  when  little  or  no  dust  was  floating  in  the  air,  namely, 
after  heavy  rain.  The  inoculating  needles  were  taken  to  the  field  in  their 
tnbes.  The  chisel-edged  needle  was  inserted  through  the  smear  of  wax  into 
the  cane  for  a  distance  of  half  an  inch  or  more  and  withdrawn,  to  be  im- 
mediately followed  by  the  second  finer  needle  bearing  the  microbes.  The 
liole  was  then  immediately  covered  with  more  hot  wax^  and  the  plants 
marked  for  further  reference. 

Investigators  of  plant  diseases  have  been  looking  with  interest  for  the 
results  of  this  method  of  inoculation.    Here  they  are. 

Six  inoculations  were  made,  one  a  check — that  is,  pricked  with  a  sterilized 
needle  only.  The  stools  were  in  charge  of  Mr.  C.  N.  Stevens,  Manager  of 
ibe  Colonial  Snear  Eeflning  Company's  mill  at  Harwood.  At  the  time  of 
inoculation  all  rae  stools  appeared  to  be  healthy. 

The  canes  were  forwarded  to  me  at  Sydney  in  September,  189if,  4ind 
examined  with  the  following  result : — 

1.  Mr.  StcvaBs  reported  the  chadk  lost. 

2.  Of  the  inoculated  canes,  fonr  were  still  aKve,  the  otirer  was  dead. 

All  the  four  Irving  canes  were  gummed — one  slightly,  but  veiy  manifestly ; 
two  very  markedly ;  the  fourth  dying,  and  evidently  from  gum,  though  fungi 
had  mMe  their  appearsmce. 

The  gamming  was  most  marked  in  the  neighbourhood  of  &e  point  o£ 
inoculation  and  ab^ve  it,  though  it  appeared  throughout  the  culm. 

Conoeming  the  dead  and  dying  canes,  Mr.  Stevens  writes : — '*  The  dead 
canes  have  probably  oome  time  or  oi^er  been  brc^en  off  or  shaken  at  the 
loot,  which  would  account  for  their  demise.^'  The  fact  that  one  of  the  still 
living  stalks,  as  reported  above,  was  dying,  and  to  all  appearance  from 
gumming,  would  suggest  that  death  may  have  been  caused  by  gumming. 
It  is  impossible  to  say,  however,  from  the  dead  and  dying  canes  in  their 
present  dry  condition,  what  was  the  cause  of  death.  The  canes  were  in  five 
difiepeat  stools.  Mr.  Stevens  writes : — *'  AH  the  canes  in  those  stools  are 
now  more  or  less  gummed."  The  question  arises,  "  "Would  these  five  caiuea 
have  become  diseased  if  they  had  not  been  inoculated  P*'  As  stated  above, 
they  appeared  at  the  time  of  inoculation  to  be  perfectly  healthy,  and  this, 
of  course,  wa«  the  reason  why  they  were  chosen  for  the  experiment.  This 
imd — tbmr  j^pparont  healthiness— is  in  favour  of  their  remaining  healthy. 
Tiae  goonning  in  the  canes  forwarded  to  me  was  most  marked  near  the  point 
of  inoculation  and  above  it.  This  fact  is  in  favour  of  the  disease  originatij^ 
fraai  the  inoculation.  As  reported  below,  oanes  were  also  inoculated  with  a 
fungus.  In  the  same  stool  two  stalks  were  inoculated  with  microbes.  In 
the  case  of  this  atool  the  two  stalks  inoculated  with  the  iiingus  diow^  no- 
tiaoe  of  gumming,  though  they  were  examined  minutely.  Althoc^h  Mr, 
Stevens eays  ''all  the^umes  in  tMse  stools  »re  now  more  or  less  gummed,'^ 
his  xemask  could  not  apply  to  this  particular  stool,  as  all,  or  nearly  all, 
the  4rtalk8  in  it  wei?e  inoculated  and  wave  sent  to  me.  This  fact  is  agaki 
rtMBgly  in  &vour  «f  i^  gumming  which  appeared  in  this  atool  havii^ 
4Knginjited  from  the  inoeulaiion. 

Aj^ttnet  these  facts  and  deductions  must  be  «et  the  fact  that  a  large  part 
ttt  ihe  caae  aai  tlw  Lewor  CHarenee,  where  (^teee  experiments  wefe  miade, 
suffers  from  gumming.    I  think  it  im^  hMy  be  raid  that  the  canes  taken 
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for  experiment  were  not  very  liable  to  become  gummed,  as  they  were  m 
good  garden  soil  not  before  under  cane,  and  had  good  care  and  were  derired 
from  wbat  were  supposed  to  be  sound  crops. 

Conclusions. 

These  experiments  point  to  tbe  microbe  Bacillus  vascularum  as  the  cause 
of  gumming.  The  course  of  the  disease  when  resulting  from  the  introductioii 
of  a  few  microbes  into  well-grown  tissue  of  the  stalk  is  slow,  and  need  not 
end  fatally  in  less  than  one  year.    The  method  of  inoculation  is  a  success. 


!!• — The  Cause  of  Cane  Spume. 

At  the  time  of  the  above  inoculations,  two  stalks  were  inoculated  with  the 
spume  fungus,  Trichosphaeria  sacchari  of  Massee  (Sirumella  saceharij 
Cooke).  The  method  has  been  already  described.*  The  result  was  not  a 
striking  one  until  the  canes  were  cut  into  pieces.  Extemallv  tbe  canes 
showed  the  characteristic  signs  of  the  disease  as  described  in  the  report  on 
cane  diseases  ;  the  canes,  however,  were  still  alive,  and  were  such  as  would 
have  been  cut  and  sent  to  mill.  Internally,  however,  affairs  were  seen  to  be 
in  a  bad  way.  Here  again  the  disease  was  worst  near  the  point  of  inocula- 
tion, and  above  it ;  in  nict,  the  canes  were  "piped"  in  the  whole  of  the  upper 
part,  the  cavity  being  large,  in  most  places  naif  an  inch  across.  Here  the 
diseased  tissue  was  brown  or  red ;  tne  remaining  tissue,  though  still  white, 
was  becoming  dry  and  less  sweet.  I  should  have  remarked  tbat  the  external 
appearance  of  the  disease  was  confined  to  the  side  of  the  stalk  inoculated, 
snowing  that  the  sickness  tends  to  travel  longitudinally  in  the  tissues,  and 
as  before  mentioned  by  me  in  my  report  on  this  disease. 

The  canes  experimented  on  were  tnrifty  1-year  olds.  On  younger  plants 
this  fungus  acts  more  energetically. 

Bemedies  and  Preventives. 

Here  I  can  only  repeat  my  advice  of  last  season,  calling  attention  to  a  few 
-additional  words  concerning  the  burning  of  trash. 

1.  Sets. — First  in  rank  among  tbe  measures  to  be  taken  against  gamming 
is  care  in  the  selection  of  sets.  All  other  precautions  will  be  in  vain  u 
gummed  sets  are  planted.  *'  Anything  is  good  enough  for  seed" — ^that  is 
one  of  tbe  banes  of  potato-growing.  I  fear  that  it  has  not  been  without  its 
penlicious  effect  on  cane  plantations.  "  No  sugar-boiler  will  buy  that 
piece  there, — better  cut  it  for  plant-cane."  Has  the  cane-farmer  ever  been 
;guilty  of  this  thought  ?  Let  him  answer  for  himself.  In  some  cases  I  fear 
his  crops  answer  it  but  too  plainly  for  him. 

In  treating  of  this  matter  last  year  I  showed  conclusively  the  evils  resulting 
from  planting  gummed  sets.  My  arguments  were  drawn  from  observations 
on  tbe  crops  and  experiments  of  farmers,  but  were  none  the  less  reliable  on 
that  account.  Most  conclusive  of  all,  the  presence  of  microbes  in  the  tissues 
of  tbe  eyes  of  gummed  sets  was  demonstrated.  To  enforce  this  I  selected 
sets  gummed  in  various  degrees— slightly,  badly,  and  very  badly — and  these 
were  planted,  with  the  inevitable  result,  namely,  the  resulting  canes  were 

*  Plant  Diseases  and  their  Remedies.— Diseases  of  the  Sugar  Cane.    Sydney  :  Charles 
Potter,  Government  Printer,  1893. 
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gummed  in  proportion  to  the  gum  in  the  sets.  This  experiment  was  tried 
also  by  a  number  of  others,  always  with  the  same  result.  Through  the 
kindness  of  Mr.  Knox,  general  manager  of  the  Colonial  Sugar  Befining 
Company,  I  am  able  to  publish  the  following  illustration,  taken  from  a 
photograph  forwarded  to  him  from  the  Eichmond  River. 


Fig  2.— Three  stools  of  cane,  gfrown  from  selected  sets.  The  stool  on  the  left  grown  from  a  healthy 
set,  that  on  the  right  from  a  badly-gummed  set,  while  that  in  the  centre  grew  from  a 
moderatelv-gummed  set  This  figure  is  accurately  reproduoed  from  a  photograph.  The  stools 
grew  side  by  side  as  shown,  and  were  of  the  same  age. 

Sound  sets  are  easily  procured.  Any  cane-farmer  can  easily  qualify 
himself  to  select  them.  Let  him  simply  familiarise  himself  with  the  appear- 
ance of  healthy  cane,  and  then  use  no  other  for  plant-cane.  Of  course 
selected  sets  will  cost  more  labour  or  more  money ;  but  both  will  be  wisely 
spent,  and  will  be  returned  manifold  at  harvest  time. 

To  select  sets  free  from  gumming  proceed  as  follows: — Select  a  clean 
place  and  use  a  sharp  knife  (as  sharp  as  a  razor),  and  cut  the  cane  into  sets. 
Cut  the  stalks  into  two-eyed  sets  from  the  top  downward,  and  endeavour  to 
cut  nearer  to  the  joint  of  the  set  further  away  from  the  hand.  I  make 
this  recommendation  because  the  shock  of  cutting  shatters  the  cane  on  the 
side  away  from  the  cutter,  as  can  easily  be  seen  on  examining  some  cuttings. 
This  shattering  injures  the  resulting  sets  less  if  the  cut  is  made  as  here 
directed.  The  inspection  will  be  much  easier  and  more  thorough  if  the  stalk 
is  given  a  half  turn  with  the  left  hand  aft^r  each  cut ;  both  ends  of  a  set 
can  then  be  inspected  easily,  as  both  will  face  up  at  the  same  time.  As  the 
sets  are  cut  they  should  be  stacked  in  long  piles  with  the  cut  surfaces  facing 
upwards.  After  half  an  hour  or  so,  or  more  if  in  the  shade,  the  sets  may  be 
inspected,  and  any  gummed  sets  easily  spotted  and  picked  out.  The  inspec- 
tion will  be  unsatisfactory  unless  the  cuts  are  clean,  and  it  will  be  found 
almost  useless  to  attempt  this  operation  with  anything  but  a  thin  specially- 
sharpened  knife.  By  following  this  method  any  farmer  who  has  a  fairly 
food  crop  may  get  sets  fairly  free  from  gum.  I  am  inclined  to  think, 
owever,  that  cane-farmers  will  find  it  more  to  their  advantage  to  encourage 
a  competent  person  to  make  a  specialty  of  furnishing  cane  for  plants.    There 
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we  from.  700  to  1,000  tM»  of  attecUcana  le^uirvd  unmiwJIj  ea  t&e  Low 
OlsreBce.  If  &  pbukt^dyie  ipeeialist  had  aee«08  to  aJl  the  hima  on.  tfieiinei^ 
asd  had  tho  priTilcige  of  baying  at  the  market  rate — that  ist  the  Boi^egwHwlI 
rate — he  eonld  affonl  to  pat  a  good  deal  of  time  into  sde^ing  heali^  OBBft 
for  plants,  and  make  a  good  liTing  out  of  the  bcunneea  at  from  25e.  tor  Mil 
per  ton,  providing,  of  course,  he  received  the  patronage  of  the  majority  of 
the  farmers.  A  man,  to  make  a  success  of  this  business,  would  have  to  be 
a  good  judge  of  cane  and  its  diseases,  and  possess  the  confidence  of  the 
farmers,  and  at  the  same  time  have  business  alnlitj.  He  should  have  control 
of  a  launch  and  several  punts,  and  a  gang  or  two  of  cutters.  At  planting 
time  his  capacity  would  be  taxed  to  its  uttermotrt;  at  other  seasons  he 
should  be  on  the  look-out  for  fields  from  which  to  seeure  his  plants  for  the 
coming  season.  Yerj  likelj  thia  boainess  coold  be  eombmed  with  some 
other  to  advantage^ 

2.  Drainage,— Good,  (bainage  decreases  the  Yoea  due  to  gumming  as  well 
as  those  due  te  other  diseaae^w  The  drainage  on.  many  o£  the  &rmB  on  the 
Lower  Clarence  ia  not  so  good  as  it  on^  to  be. 

8.  Bmrmng  the  Trtuh. — ^Whes  land  is  kept  cantinnonsly  under  ease  it  is 
highly  desirable  to  tkoroog^y  bum.  tiie  traah  after  eacsh  cutting.  This 
destroy*  a  vaat  mtmber  of  germa — ^not  only  those  of  gumming;  but  of  many- 
other  diaeaaee^  m  watt  aa  the  egge  and  grubs  of  destruetive  insects.  This  is 
the  common  practiee  in  the  Anatrafian  cane  distncts,  and  to  it  bo  doubt  they 
owe  their  eomparaftive  freedon  from  dit^ease.  Where  ero^s  are  ^ite  free 
from  diseaae  it  is  of  course  safe  and  profitable  to  ^dough  in  the  trash  as 
manure,  but  as  soon  as  any  considerable  amount  of  disease  appears  trash- 
burning  should  begin. 

4.  Land  itself  contains  many  of  the  germs  of  disease— that  is  to  say, 
after  the  crop  has  stood  on  it  for  a  length  of  time.  Coneeqnently,  if  one 
crop  is  followed  by  another  of  a  different  sort  not  subject  to  the  same 
diseases,  there  will  be  less  loss  from  disease  than  where  land  is  left  con- 
tinually under  the  same  crop.  Whether  this  rotation  of  crops  is  advisable 
depends  on  the  markets  that  are  available.  In  the  absence  of  rotstioB,  a 
hare  fallow  oo^ce  every  few  years  does  much  good,  botii  in  renewing  the 
strength  of  the  soil  and  allowing  diseases  to  run  out. 

5.  Seedlings, — Where  a  crop  is  derived  from  cuttings  from  a  previous  exep, 
and  not  from  seed,  unless  great  care  is  used  there  ia  a  gradual  deeadenee  in 
the  qualitjr  of  the  crop ;  the  variety  runs  out,  as  the  saying  is.  This  running 
<mt  of  varieties  is  much  more  noticeable  in  crops  like  cane  and  potatoes  than 
hi  l^t  of  crops  derived  from  seed. 

Of  late  years  considerable  attention  has  been  given  to  producing  new 
vaarieties  ot  cane  by  raising  seedlings.  Though  the  sugar-cane  as  it  grows  in 
New  South  Wi^s  produces,  when  allowed,  a  great  quimtity  of  seed-fiowera^ 
it  produces  very  little  fertile  seed,,  so  that  considerable  trouble  has  to  be 
tjkken  to  produce  a  seedling.  ThaJb  it  can  be  done,  however,  wa»  showit 
by  Mr.  M.  H.  Stunson,  of  the  Colonial  Sugar  Company,  who  has  produced  one 
such  seedling.  It  was  a  thrifty-looking  plant,  which  seemed  unumially  robaat» 
as  is  usual  with  seedling  cane.  It  seems  probable  that  varieties  that  have 
run  out  may  be  renewed  or  improved  by  raising  seedlings  from  them.  Thia 
in  a  line  of  experim^it  that  is  within  tne  power  of  any  cane^farmer^  and  one 
which  is  promising  enough  to  be  worthy  of  attention. 

It  is  difficult  to  tell  young  seedling  canes  from  grass-seedlings.  On  ihia 
account  I  would  recommend  that  the  seeds  of  cane  be  first  sown  in  boxeaof 
carefully  baked  soil.  The  baking  will  kill  all  grass-seed  and  other  aaed 
contained  in  the  soil,  so  that  whatever  comes  up  after  sowing  cane^aeed  oa 
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such  soil  may  be  set  down  at  once  as  cane.  The  seed  should  be  sown  on  the 
surface,  or  be  but  slightly  covered,  and  the  soil  should  be  kept  moist  and 
shady. 

6.  Improving  hy  Selectimn, — ^While  it  is  teue  that  undet  ordinary  care 
yarieties  of  cane  tend  to  run  out^  it  is  trae  t^ait  by  extraordinary  care  the 
same  varieties  may  not  only  be  kept  up  to  their  standard,  but  improved  upon. 
By  systematically  growing  the  same  variety  year  after  year,  and  caremlly* 
selecting  only  the  yery  best  for  planting,  a  ^ven  Tari«rty  minr  be  gi^ally- 
improvei,  and  so  finr  as  we  know  there  is  no  limit  to  this  kma  of  improve- 
ment. This  should  excite  endeavour  to  use  this  simple  method  of  making 
progress,  and  in  fact  does  do  so.  The  matter  is  mentioned  here  only  because, 
m  spite  of  the  obviousness  of  the  plan^  it  seems  to  be  almost  entirely  over- 
looked  by  Australian  cane-growers. 

By  selection  cane  can  be  slowly  improved  in  almost  any  direction  we  like — 
made  to  yield  more  to  the  acre,  made  richer  in  suear,  made  hardier,  made 
taller  or  shorfier,  softer  or  harder,  in  fact,  as  said,  improved  in  anyway  we 
Wi»h. 

T.  New  Sarfr. — ^There  are  plenty  of  sorts  of  cane  grown  in  otb«r  comifrieff 
ihart  are  miknown  in  Australia.  The  advisability  of  their  introdselaon  hf 
beyond  question,  and  the  Gov^emraent  of  !N"ew  South  Wales,  t&roag!k  tte* 
Department  of  Agriculture,  has  done  a  good  thing  in  importing  many  of 
these  varieties.  It  is  quite  probable  that  the  majority  of  the  varieties  intro- 
duced may  prove  inferior  to  those  already  grown  here,  but  it  is  possible  that 
some  of  them  may  prove  superior,  and  this  possibility  should  move  every 
cane-grower  to  be  not  only  willing,  but  anxionsi  to  give  them  a  trial  on  a 
small  scale. 

8.  Ifttneries. — A  number  of  Australian  cane-growers  have  establtsfaed, 
near  their  houses,  nurseries,  in  which  they  carry  out  reeommendations- 
5, 6,  and  7.    The  plan  is  highly  to  be  commended. 

d.  S^eetian  of  I)i9ea99'^resistant  Sorts, — ^This  is  a  subject  that  needs  a& 
away  by  itself.  I  am  convinced  that  one  of  the  greatest  improvements 
destined  to  be  made  ia  agriculture  is  in  th»  line  of  securing  pest^sesratiiig 
varieties.  We  stand  as  yet  but  on  the  threshold,  yet  we  can  clearly  see  tk« 
alluring  prospect.  What  we  now  possess  in  a  few  cases,  having  obtaioed 
them  a^nost  by  accident,  shows  how  on  the  alert  w&  should  be  to  discover 
ivadeties  as  little  subject  to  diaeaa&  as  possible. 

Diatribntion  of  Ghumittnig^. 

In  the  report  on  the  diseases  of  sugar-cane  the  following  words  oecnr  :— 
*^  A  farmer  on  the  Lower  Clarence  told  me  that  he  saw  gummed  cane  sixteen 
years  ago  on  his  farm;  I  have  no  doubt  of  it*  The  disease  is  probably 
nothing  new,  in  fact,  is  very  likely  as  old  as  the  sugar-cane  plant  itself.  I 
think  it  very  likely  that  the  disease  occurs  wherever  cane  is  grown.  It  is 
altogether  improbable  that  it  is  con&ied  to  a  small  district  in  Australia." 

This  opinion  has  been  verified.  The  report,,  in  spite  of  its  length,  was 
reprinted  extensively  in  official  public  journals  as  w^l  as  private  periodicals 
denFoted  to  the  sugar  industry  in  all  parts  of  the  world,  and,  as  one  result,,  it 
has  been  shown  that  cane  in  Java^  New  Guinea,  Brazil,  Mauritius,  «fcc.,  &c^ 
does  either  now  or  has  in  the  past  suffered  from  what  is  beyond  reasonable 
doubt  the  same  disease — gumming. 
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The  Phylloxera  in  Europe. 

Annual  Official  Beport  hy  the  Ohief^  Andbes  Blatia,  of  the  Central  Oovem- 
ment  Station  of  Viticulture  in  Spain,  at  Oette. 


[Translated  from  the  Spanish  by  HENRY  CAMBRIDGE, 
Sydney.] 

"With  the  exception  of  Prance,  wbere  the  reconstitution  of  the  yinejards 
gains  ground  every  year,  the  phylloxera  continues  to  advance  in  all  the  vine- 
growing  districts  of  Europe.  In  several  countries  the  inroads  of  the  evil 
are  such,  and  the  efforts  for  its  eradication  so  badly  organised,  that  the 
future  of  the  vine  culture  seems  to  be  seriously  threatened. 

Spain. 

The  progress  made  by  the  phylloxera  in  our  country  is  constant,  and  in 
some  places  rapid,  threatening  seriously  the  existence  of  some  of  tlie  bast 
of  the  vineyards  of  this  country.  The  last  reports  of  the  Agricultural 
Surveyors  state  that  out  of  1,706,472  hectares  (2 '4711  ac.)  of  existing  vine- 
yards over  230,000  are  infected,  and  of  these  193,418  can  be  considered 
as  entirely  lost. 

K  we  take  the  basis  of  the  medium  yield  of  17  hectolitres  (2*7512  bus.) 

¥Br  hectare,  the  deGciency  in  the  production  is  nearly  4,000,000  of  hectolitres, 
his  estimate  is  quite  reasonable,  and  it  may  be  that  the  actual  loss  will 
greatly  exceed  this  limit.  The  situation  then  is  truly  alarming,  and  a  strong 
effort  is  necessary  to  stop  the  evil.  Fifteen  provinces  are  badly  infested — 
Lugo,  Orense,  Leon,  Zamora,  Salamanca,  Malaga,  Sevilla,  Cordova,  Jaen, 
Oranada,  Almeria,  Gerona,  Barcelona,  Tarragona,  and  the  Balearic  Islands 
In  the  province  of  Tarragona  over  1,C00  hectares  are  already  affected.  The 
districts  of  Vails  and  Vendrell,  which  are  essentially  wine-producing,  suffer 
chiefly.  In  Qalicia  the  attack  is  more  to  be  feared,  it  being  proved  also 
that  spots  where  phylloxera  exists  are  known  in  the  provinces  of  Lerida  and 
Valladolid. 

To  sum  up,  the  havoc  caused  by  the  phylloxera  ia  seriously  increasing,  and 
the  means  adopted  so  far  for  its  eraoication,  and  for  the  reconstitution  of 
vineyards,  do  not  unfortunately  cope  with  the  intensity  of  the  evil. 

Portugal 

The  situation  of  this  kingdom  with  regard  to  the  phylloxera  is  at  least 
critical.  There  are  no  known  statistics  of  the  invasion,  but  it  is  known  that 
the  plague  is  making  such  rapid  progress  that  the  means  that  are  being 
used  to  combat  it  are  almost  void  oi  effect. 

Italy. 
In  Italy  the  fight  is  more  energetic,  but  the  invasion  even  then  does  not 
make  less  headway,  for  which  reason  the  viticulturists  are  seriously  alarmed. 
The  places  where  its  propagation  has  extended  to  with  great  increase  are 
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Sicily,  Cerdenia,  Calabria,  Lombardy,  Liguria,  and  Piedmont,  which  comprise 
the  provinces  of  Catania,  Botona,  C6me,  Borne,  Pisa,  Bavenne,  and  Sarmnia. 
Twenty-seven  provinces,  with  581  towns,  are  infested.  The  Isle  of  Sicily  is 
the  greatest  simerer.  The  phylloxera  is  combated  (reated)  by  means  of  the 
Balbeani  system. 

Anstro-Hnngary. 

By  reason  of  the  gradual  decrease  of  its  harvests,  owing  to  the  havoo 
caused  by  this  plague,  this  empire  has  been  obliged  to  revert  to  foreign  im- 
portation, and  to  the  coming  in  of  Italian  wines.  The  Hungarian  vineyards, 
above  others,  are  undergoing  a  terrible  crisis ;  the  production,  already  in^ 
sufficient  for  the  national  consumption,  tends  to  cease  altogether.  The  pro- 
posed reconstitution  does  not  fill  the  vacancies  caused.  Tokay,  Szegezard, 
the  region  of  Lake  Balaton,  Ermellek,  Buda,  Eger,  all  the  renowned  vine- 
yards do  not  exist,  excent  in  name.  FinaUy,  Hungary,  that  some  ten  ^rears 
ago  harvested  eight  million  hectolitres  of  wine,  has  descended  successively 
to  six,  then  four,  and  at  present  the  return  hardly  reaches  800,000  hectolitres. 
In  Austria  and  the  other  countries  of  the  empire  the  progress  of  the  insect 
is  less  rapid,  but,  for  all  that,  they  do  not  cease  from  being  serious. 

Germany. 

The  phylloxera  has  shown  itself  on  various  occasions  lately  in  the 
renowned  vineyards  in  the  vicinity  of  St.  Goard,  on  the  Khine.  Various 
infected  spots  have  been  discovered  during  the  past  year.  The  official 
investigations  have  been  prosecuted  from  the  Bhine  to  Caub,  and  are  to  be 
extended  this  year  to  Bemghan,  beginning  at  Larchhausen.  The  German 
vineyards  are,  therefore,  compromised ;  in  fact,  a  spread  of  the  evil  is  noted 
in  Saxe,  "Wurtemburg,  and  in  the  principal  vinicultural  territories  of  the 
empire. 

In  Alsace-Lorraine  the  phylloxera  does  not  appear  to  have  made  progress 
this  year,  but  the  year  before  new  centres  of  infection  were  discovered, 
among  these  an  insignificant  one  in  Alsace-Lorraine,  at  Bou&ch,  which  has 
been  successfully  destroyed,  and  another  of  a  more  serious  character  in 
Lorraine,  near  Metz. 

Switzerland. 

The  number  of  affected  spots  has  diminished  in  the  Cantons  of  Zurich  and 
IN'euchatel,  but  has  increased  in  those  of  Taud  and  Geneva.  We  give 
below  a  summary  of  the  operations,  gathered  from  recent  data : — 

Area  destroyed. 
2,250 metres  (square.)* 
6,495       „ 
8,372       „         „ 
80,221       „ 

*  A  square  metro  =  1,196  sq.  yds. 

One  infected  spot,  which  comprises  from  thirty  to  forty  vines,  has  been 
discovered  between  Qelly  Tarleyems ;  another  of  110  vines  has  been  similarly 
pointed  out  in  Souyettes,  near  Saint  Prix  (Lucerne). 

In  Switzerland  the  situation  tends  to  a  modification  of  the  evil,  owing  to 
the  vigorous  efforts  to  subdue  it.  The  Commission  on  phylloxera  in  Geneva 
has  caused  an  analysis  to  be  made  of  the  soils  in  the  Cantoo,  proposed  to  be 
planted  with  vines,  in  order  to  ascertain  if  there  exists  among  them  sufficient 
essential  difference  to  make  it  necessary  to  increase  the  number  of  the  trial 
stations.  Samples  of  soil  have  been  taken  from  different  types  of  geological 
formation  of  the  country,  and  the  analyses  have  shown  that  even  in  the  soils 


Cantons. 

Infected  spots. 

Vinei. 

Zurich  ... 

...      57 

244 

Vaud     ... 

6 

839 

Neuchatel 

...     195 

1,499 

Geneva... 

...     170 

10,129 
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#s  Mignuwiimf^  ntMtttstv  Mtt  as  an-  hUuibaju  ^Miofpsu. ingyiii  ^csjr  i 
diffinowes  bftw  b«en  iw#»i,  it  I»fair  ben  deckled  Idb^  tba  YitieaitDnl 
Ilepuimaat  i«  CUfiera  shovkL  ind;  to  tt«e  ti^ 
pfamtiv  ^Mi*  ••dk  oasi  a^y  eaperimgai  oil  Ut  m«:  lioldiiii^ 


In  Buasia,  since  1891,  the  phjibxen  had  inyaded  a  vaat  tract  in  the 
Bepsrtment  of  Kutair.  Li  1892  and  18^  new  infected  spots  wero  ofaaerfcd; 
sinnlsrij  various  looalitiea  round  Odessa. 


The  pro^iresrof  phjllozers  is  rerj  rapid  in  Branunor.  S!nee  I9Mf  A0 
munbev  oz  iiifioef eiL  rmejBrdt  has  been  cEonbled. 

8«nria. 

Thcntnstieirieiiotmni^  bettarin  Serbia;  Tbtftolal  am  of  ▼imyapis  is 
that  kinsdom  aoHMnrtv  ie  IfS^SM  heetares,  of  whidi  9,960^  ean  be  eoiiBidined 
absohrtsHfy  dedap^^,  11,259  ase  a&eteek,  and  22-^66!^  only  remani  free  fiEon 
the  evil. 

Bulgaria. 

Bulgaria  is  no  less  affected  than  Serbia  and  other  small  principalities  of 
the  Balkans. 

Turkey. 

In  Tui^ej  the  progress  of  tiie  phylloxeift  is  tecrible,  while  the  measa  o£ 
arresting  its  progpesa  ace  not  nnm^pana,  son  slow,  and  diffieult  of  operation. 

With  the  hope  that  measores  for  its  esadieation  mi^t  be  takm^  a-  Cmxh- 
miasioD,  instituted  by  the  Minister  &>r  Agriculture  1^  Constantinople^ » 
engaged  preparing  regulations  that  will  tend  to  the  destruction  of  thia 
deetruetive  insect.  Notwithatanding,  the  swarms  are  produced  with  ewy 
f feedom,  and  the  infection  extenda  from  vinejaraL  to  vineyard.  In  certain 
Localities  they  recoBnaend  and  use  AFulphurated  carbon,  but  they  do  not  go 
beyond  this.  In  Bmjraak  also  there  exists  a  Conuniaeion  for  ike  purpose  ofi 
exterminating  the  pest,  which  has  imposed  a  tax  on  the  grapes  produced ;  is 
fact,  in  that  country  the  vine  cultivator  baa  to  pay  in  advance.  The  pre- 
liminary charges,  as  well  as  those  incurred  in  the  replanting  of  the  vineyards, 
causes  the  boldest  to  hold  back.  Some  prefer  to  root  up  all  their  vines  and 
to  plant  onions.  It  must  be  acknowledged  that  the  Government  of  the 
Sublime  Porte  has  just  decided  to  establish  nursenes  in  various  places  where 
the  American  stocxa  may  be  grown. 

France. 

France,  although  barely  mentioned  by  Mr.  Guiraud  in  hw  traatiae  on  tbe 
phylloxera,  has  oificially  declared  sixty-eight  d^artments  a»  iiActed,  which 
comprise  252  districts,  the  names  of  which  we  gave  in  our  report  of  last  year. 

The  methods  adopted  here  for  the  destruction  of  the  ioaeeik  ave  iiimawion 
where  it  ie  not  feasible  to  use  sulphurated  carben  or  sulpho-carbomate  of 
potash.  We  should  mention  that  in  localitiee  dedicated  to-  the  growtii  ol 
gi?ape8  to  produce  the  commoner  wines  the  rinee  are  not  Bubje«tod<  taany 
treatment,  but  the  European  vines  are  allowed  to  die  out,  aid  are-  re^aaaa 
by  American  vines  grafted  or  otherwiee  on  that  not  alfected,  the  Li'iiaftaiun* 
before  referred  to  being  only  resorted  to  in  the  caee  of  yineyarda  pn 
the  choicer  wines,  and  where  it  is  necessary  that  tiie  old  stoeka  ba  pr 
at  any  cost,  as  it  has  been  found  their  the  grafting  psoeeeedetenoratea  i 
or  less  the  qnalitiee  of  the  renowned  wines. 
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Chaptbu  IL 

The  Imnsteff  and  Sconomj  of  &6  Eye— The  Htms. 

BuoSBt,  or  mde  beei^  bs  will  be  neo,  diiiBr  ^nacj  murifc  from  Ae  quc«&  oir 
otlur  inniAtefl  of  tize  hiTt.*  Indeed,  sa  mudi  bq^  u  to  lead  caaual  ot 
iuioi>8erTaat  beekeepenr  into  iiia  belief  tiiat  th^  beLong  to  a  di&smt  imakf 
oi.^e  aaaoe  Bpecias  patker  tban  being  mule 
membeis  of  the  aaonr  &iiiily  in  wbieh  tfaej 
are  found.  On  thia  accoait  dronA9  bave^ 
been  very  greatly  maiigped  and  looked  upon 
as  interlopers  rather  tnan  factors  equal  in 
importance  to  that  of  the  queen  bee.  That 
they  exert  a  pernicious  inffuence  in  the 
colony  to  which  they  have  uninvitedly 
attached  themselves ;  are  dangerous  to  the 
well-being  of  the  swarm;  militate  against 
its  inexease  and  prosperity  ;  and  operate 
against  the  financial  succesB  of  beekeepers^ 
are-  opinions  still  held  by  far  too  many  bee- 
keepers. The  word  drone  is  assodftted  with 
idleness,  worthlessnesa,  and  a.  sponger  on^ 
or  a  vampire  of  society.  It  has  been 
borrowed  from  the  supposed  uselessness  of 
the  drone-^bee.  A  quaint  old  writer  (Butler) 
says  : — "  The  drone  is  a  gross,  stingless  bee, 
that  spendeth  his  time  in  gluttony  and  idle- 
neaS)  for  howsoever  he  brave  it,  with  his 
lomnd  velvet  cap,  his  nde  gown,  bis  full  "'°^' 

paunch,  and  his  loud  voice^  yet  is  he  bat  an  idle  conxpanion,  living  by  the 
sweat  of  others'  brows.  He  wovketh  not  at  all,  either  at  home  or  abroad, 
and  spendeth  aa  mneb  as  two  labourers ;  you  shall  never  find  hia  vam 
without  a  drop  of  the  purest  nectar.  In  the  heat  of  the  day  he  fiiethi 
abroad,  aloft,  and  about,  and  that  with  no  small  neise,  as  though  he  wmild.  do 
some  great  act,  but  it  is  only  for  his  pleasure,  and  to  get  him  a  stomach,  and 
then.  leturos  he  presently  to  his  cheer." 

That  drones  have  '*  loud  voices,"  and  that  in  the  heat  of  the  day  they  fty 
"  abroad,  aloft,  and  about/'  is  a  part  of  the  economy  of  their  nature,  and  is 
a  factor  in  the  perpetuating  of  the  fittest  of  their  race. 

The  external  anatomy  of  the  male  bee  (drone)  differs  very  greatly  from 
that  of  the  females  (queen  or  workers).  In  cell  aecommodation  he  oecupiea 
a  greater  space.  I>rone*cells  are  only  four  to  the  lineal  inch,  whilst  tite 
worker-cells  go  five  to  that  measurement. 
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The  capplngs  of  droneB'-cells  are  more  convex  than  those  of  workers,  and  as 
in  the  case  of  both  queen  and  worker,  are  porous.  They  contain  not  nearly 
80  many  pores  as  those  of  the  former,  but  far  more  thiui  that  of  the  lattra*. 
When  the  inmates  of  these  cells  have  completed  their  larval  stage  and  are 
entering  upon  that  of  the  chrysalides,  they  are  sealed  or  capped  over  with 
a  mixture  of  wax  and  pollen.  The  shape  and  texture  of  the  cappings  are 
such  that  they  are  easily  thrust  off  by  the  mature  inmate.  The  inmates  of 
the  cells  spin  the  cocoon  by  which  they  are  enclosed,  but  the  construction  of 
the  cappings  is  the  work  of  nurse  bees.  The  cappings  of  brood-cells  differ 
greatly  from  those  of  honey  cells ;  these  latter  are  not  nearly  so  convex, — in 
£Ekct,  are  in  the  centre  slightlv  concave,  so  as  to  more  easily  resist  the  pres- 
sure of  the  honey  within ;  they  are,  moreover,  formed  entirely  of  wax,  and 
are  therefore  air-tight. 

In  developing,  the  drone  goes  through  the  same  metamorphoses  as  the  other 
inmates,  but  the  time  occupied  therein  is  longer.  From  the  laying  of  the  egg 
to  its  hatching  occupies  three  days,  he  remains  six  and  a-half  days  in  a  larv2 
form,  then  changes  into  a  chrysalis  and  becomes  a  perfect  insect  in  from 
twenty-four  to  twenty-five  days.  During  his  larval  stage  he  is  fed  for  about 
the  first  four  days  on  55*91  albumen,  11*9  fattv  substances,  and  sugar  9'57 
parts,  but  as  the  larva  advances  in  age  the  two  lormer  are  decreased  and  the 
sugar  increased,  the  average  being  43*79,  8*82,  and  24*08  respectively. 

In  the  wing  he  is  more  expansive,  as  the  following  measurements  of 
Cheshire  will  show  : — 

Worker  

Queen 

Drone 

These  measureoientB  are  given  in  one-hundredths  of  an  inch.  From  this 
it  will  be  seen  that  the  expansion  of  a  drone's  wing  is  nearly  twice  that  of  a 
worker,  and  one-third  that  of  a  queen.  Therefore  his  aerial  locomotive  power 
must  be  far  greater  than  either  of  the  females.  His  antennsB,  (organs  of 
smell),  have  also  a  greater  development  of  olfactory  nerves,  and  are  two- 
thirteenths  longer  than  either  that  of  queen  or  worker,  thus  his  power  of 
smelling  is  far  superior  than  theirs.  His  eyes,  notwithstanding  he  spends  a 
large  portion  of  his  time  in  the  dark,  have  a  far  keener  power  of  vision  than 
either  female.  Bees  have  both  simple  and  compound  eyes.  The  compound 
eyes  of  a  queen  bee  have  4,920  facets,  she  having  to  spend  the  largest 
portion  of  her  time  in  the  dark.  The  compound  eyes  of  a  worker,  who  has 
to  spend  most  of  her  time  in  the  open  air,  have  6,300  facets  ;  but  those  of  a 
drone,  although  he  spends  most  of  nis  time  in  the  hive,  contain  13,090  facets, 
or  nearly  three  times  the  number  of  a  queen,  and  more  than  double  the 
quantity  of  the  worker ;  therefore,  his  power  of  sight  must  be  far  greater 
than  that  of  the  other  sexes  of  the  hive.  Why  has  nature  endowed  him  with 
these  superior  aids  to  sight,  to  smell,  and  to  locomotion  ?  His  paternal 
duties  are  always  consummated  in  mid-air.  The  race  is  to  the  swift  and 
fight  to  the  strong.  The  fleetest,  the  most  agile,  the  most  dexterous,  and  the 
strongest  are  the  successful  competitors  in  the  matrimonial  race  when  the 
virgin  queen  is  on  the  wing.  That  is  why  '*  in  the  heat  of  the  day  he  flie^ 
abroad,  aloft,  and  about,  and  that  with  no  small  noise."  Drones  are  sting* 
less ;  their  abdomen  is  made  up  of  seven  belts,  and  each  belt  is  composed  of 
two  plates — a  dorsal  and  a  ventral — the  former  being  the  larger,  and  over- 
laps the  ventral  on  the  lower  side  of  the  body.  In  queen  and  worker  the 
abdomen  has  only  six  belts. 


Length  of 

Length  of 

Ratioeor 

anterior  wing. 

poeterior  wing. 

united  area. 

38 

28 

5 

41 

29 

6 

49 

35 
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To  sum  up,  tbe  chief  external  anatomical  differences  of  drones  are,  as 
compared  with  the  workers,  larger  eyes,  larger  wings,  larger  body,  longer 
antennsB,  an  extra  belt  to  the  abdomen,  and  an  absence  of  sting,  wax 
pockets,  and  pollen  baskets. 

The  life-history  of  drone  bees  is  a  very  short  one,  and,  apart  from  the 
other  inmates  of  the  hiye,  is  not  interesting  to  the  bee-keeper,  but  to  the 
scientist  it  is  fraught  with  the  deepest  interest,  and  is  full  of  scope  for 
research.  The  Farthenagenical  production  of  male  bees ;  workers  becoming 
fertile  without  copulation,  and  producing  drones  only ;  q^ueens  that  have 
failed  in  their  wedding  flight  to  meet  with  a  consort,  or  that  in  their  develop* 
ment  or  in  maidenhood  haye  been  deprived  of  the  power  of  flight,  also  become 
fertile  without  copulation,  but  such  fertility  is  confined  to  the  production  of 
male  bees  only;  that  they  are  rarely  produced  by  a  queen  in  the  full 
vigour  of  youth,  health,  and  strength,  <fcc.,  but  are  always  produced  as  the 
queen  advances  in  years — the  older  the  queen  the  greater  the  abundance  of 
males  in  the  hive.  These  are  subjects  in  connection  with  the  *  inmates  of  the 
hive"  that  we  shall  deal  with  later  on. 

Very  little  attention  has  been  given  to  the  production  of  high-class  drones. 
They  are  the  Ishmaels  of  bee  life.  Every  bee-keeper*s  hand  is  against 
them.  They  have  been  given  a  bad  name>  and  it  sticks  to  them,  and  all 
sorts  of  traps  have  been  invented  for  their  destruction.  For  the  improve- 
ment of  other  domesticated  animals  a  high-class  sire  is  the  one  most  sought 
for  the  purpose.  In  the  improvement  of  bees  it  is  otherwise.  A  high* 
class  dam  (queen)  is  supposed  to  be  the  one  thing  needful.  We  have  the 
matinc^  proclivities  of  bees  so  little  under  control  that  breeding  by  the  selec- 
tion of  males  appears  to  be  a  thing  of  the  future.  As  we  now  stand,  much 
can  be  done  to  improve  our  bees  by  the  power  we  have  in  our  hands.  An 
immediate  descendant  partakes  of  the  mental,  physical,  and  industrial 
character  of  both  parents.  Traits  in  parentage  can  be  traced  for  many 
generations,  and  although  drones  have  no  father,  yet  there  must  be  an 
influence  exerted  on  a  descendant  from  both  sides.  Parthenogenesis,  as  it 
regards  drones,  has  been  proved  to  have  exceptions.  Bee-keepers  have 
•frequently  met  with  cross-bred  drones.  J.  Lowe,  in  1867,  as  recorded  in 
Trans.  Ent.  Soc,  says  that  fully  20  per  cent,  of  drones  bred  from  the  same 
'mother  showed  the  mixed  character  of  the  parentage.  J.  Perez,  in  1878  and 
1880,  in  his  investigations,  obtained  similar  results,  and  P.  Cameron,  in  an 
article  on  Parthenogenesis,  in  the  Hymenoptera,  published  in  the  Trans* 
Nat.  His.  Soc.  of  Griasgow,  1888,  drew  bee-keepers'  attention  to  similar  facts. 

Sometime  ago  we  submitted  the  following  series  of  questions  on  this  point 
to  some  of  the  most  observant  and  practical  ,bee-keepers  of  the  colony  :— 

Ist.  Have  we  hybrid  drones  ? 

(The  term  hybrid  to  mean  a  crossbred.  Hybrid  is  a  misnomer  as  applied 
to  a  cross  between  varieties.  A  hybrid  is  an  intermediate  between  species^ 
variety  is  subordinate  to  species  in  the  same  manner  as  species  is  subordinate 
to  genus.) 

2nd.  What  are  the  markings  of  the  progeny  between  the  first  cross  of  a 
pure  Italian  drone  (Ligurian)  and  a  black  queen  ? 

3rd.  What  are  the  markings  of  the  progeny  between  the  first  cross  of  a 
black  drone  and  a  pure  Italian  (Ligurian)  queen  ? 

4th.  A  drone  two  removes  from  a  pure  Italian  queen.  What  are  his 
markings  ? 

6th.  Through  how  many  generations  of  drones  can  you  trace  Italian  blood  ? 
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Ist.  The  gummal  mwaion  k'**  Kq^"  as  itgqgardsHMMJring*  or 
r  from 


The  drone  progeny  from  a  qoeen  that  has  mated  wMi  a  draae  x 
▼aritfty  partakes  dt  thewotew  of  both  pareirta,  but  Ibe  matenHdvatapefldwajs 
predemkiatae.  Twe^err  alwfliuig  iartaaeet  in  prorf  feereof  aie  BWUtiotiA. 
The  ^vriter  aaja,  ^  I  hfed  a  adM  yellow  iL«ioricaB  qfoeen,  sot  a  partiele  of 
iark  «ok>or  evea  at  t^  Hf.  (Siicth  dwgal  pkle.)  Thia  ^aeen  iraa  OMAid 
wMi  a  ligariaa  (Hafiaa)  qmemtk,  HhoB  ^fseen,  4ucnig  ^m  Iteanner  of  MW- 
94,  produoed,  heiag  yomg,  ooeolj  aiaiked  dvooee,  akiinit  jdkwr  (iiawplei  of 
ibom  ireve  fonvardod  lij  Mr.  Mamifield,  Largg,  io  the  Tloohwoloft  ital  MiiWj 
MdtiBfBd).  Dariag  <he  Sttaawr  lWi?-8S  aboat  lOper  oett  of  dwiamfcam 
iihu  Bome^fnoenvanedffOBthecharai^erwtietof  tho^^pKal  I^^  la 

Ute  aecond  eaae  then  waB  a  aimilar  peaolt,  but  ^bee  wtcAet  bee  «aa  one 
remore  finrtker  from  ^lo  Amenoan  Uood  by  wu^  tyf  3Lm|uiian,  m  tiM 
Hhere  ipro  bctweea  40  and  W  ]>ef  cent  of  the  <kimes  ahowinig 
markings. 

Sad.  Tbe  nale  proeoaw  pariaheu  of  the  patonialoolGRR>-aDd  nailcHigB,^fxl^ 
fhe  OBceptien  that  uM  nairs  on  the  abdonvNA  am  bn^Mor  and  "aiore 
near  the  tip. 

Brd.  The  eame  nurkings  aa  those  from  a  pare  Italian  qneeo,  i.e.,  the  i 
bronae  bars  on  the  upper  edgea  of  the  abdoBBhatl  Bogmeata,  eadi  of  theap 
bars  being  aomewhat  narrower  than  those  of  the  oposb  mentiiHied  in  No.  S 
answer.  OceasioDallT  theaa  is  a  dariser  patdi  of  Inonae  extending  fioai  the 
first  and  eeoond  dorau-ring,  and  partly  down  each  aide  of  the  segment.  The 
rest  of  i^  abdomen  is  black.  (H  the  specimens  forwarded  to  the  MaWand 
Technological  Musomn  the  donor  sa^,  '*  Many  persons  are  disa^mnted  hi 
f^  appearance  of  these  drones,  aokl  it  would  be  a  good  lUng  to  make  these 
eharacteristics  more  graierally  known." 

4th.  These  dremes  Tary  in  their  maridngs  similar  te  i^at  of  the  worirers, 
the  bkek  blood  showing  itself  more  prominently  in  some  of  the  progeny, 
and  again  in  ollhers  of  im  same  family  the  Italian  maiinngs  predominate. 

Bfk,  None  of  oar  cor  respondents  have  traoed  as  yet  the  Italian  blood 
b^ond  the  third  generation.  This  is  a  point  w^  irortiiy  of  easeful  investi- 
gation. 

Ver  breeding  pnrposos  the  strongest  male  boss  ahonld  be  used.  Am  slated 
iibove,  the  strongest  drone  is  naturally  the  selected  male,  sheeted  by  Ins  own 
powers  of  flight,  &c.  Weak  'drones,  whato^r  may  be  the  ^ranse  iliereaf,  eaa 
only  perpetuate  weidcness. 

Drones  are  tolerated  in  tibe  fai^  and  admiMedfrom  oUiers  as  loagaa  liiere 
is  a  probability  of  a  queen  requiring  fecundation.  But  kt  the  itoney-Aow 
suddenly  cease,  and  in  a  few  days  every  one  in  the  hive  is  banished. 

As  soon  as  the  honey-ilow  is  no  longer  abundant  the  edict  is  Beak 
forth  for  the  destruction  of  all  the  males  of  the  household.  There  is  no 
mercy  shown.  The  old  and  the  young,  egg,  larva,  and  chrysalides,  nrast  all 
suffer  the  same  fate.  The  only  crime  for  which  they  have  to  suffbr  is  they 
are  masculine.  Thooe  males,  that  a  sew  wens  boibre  were  ao  active  and 
strong  on  the  wing,  when  the  general  order  has  gone  forth  for  theirdeBlrBc- 
tioa,  odfar  no  resistanee.  They  ii<eadily  anbaiit  k>  lie  iilaafehtofed»  and  those 
very  nurse  bees  that  were  ao  watehnil  %)i  their  weU-betng  at  onoe  hoeoins 
idieir  executionera,  until  the  whole  of  the  male  sex  of  that  hive  is  exterminated. 

As  queen  bees  mate  but  once  during  life,  the  drones  that  are  required  for 
the  fouowing  season  are  the  progeny  from  the  same  mother  and  are  full 
brolners  of  the  slanghtered  victims  of  the  previous  year. 
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How  often  lias  the  question  been  asked,  "  "Why  are  there  so  many  drones  ?" 
and  what  queer  answers  have  been  given  to  it.  To  produce  extra  heat,  to 
aid  in  the  ripening  of  the  honey,  food  for  birds,  <&c.,  are  the  answers  that 
have  been  given.  It  must  be  remembered,  as  stated  above,  that  conjunction 
between  the  queen  and  one  ditone  ti^es  place  but  once  djiring  the  former's 
lifetime,  and  flQcb  cosijaneiian  miHit  take  plaoe  when  the  queen  is  about  six 
days  old,  although  cases  have  arisen  where  queens  have  successfully  mated 
for  some  time  after  that  period.  If  there  were  a  scarcity  of  drones  the  queen 
may  fail  to  meet  her  mate  and  become  a  drone-layer.  The  superabundant 
number  of  male  bees  to  one  female  is  analogous  to  the  great  number  of 
stamens  and  anthers  in  a  peach  '*  blossom  "  or  other  bloom  to  the  one  or  few 
carpels  in  the  fiower.  One  grain  ef  'peTien  from  «ne  «tamen  is  sufficient  to 
fertilise  one  cmx^  ilttn  -^j  mo  wny  ctemaBs  mtai  pollen  grains  is  a 
question  the  answer  to  which  has  never  been  doubted.  Undoubtedly  (he 
same  answer  as  it  regards  the  excessive  number  of  drones  applies  in  this  case. 

^  our  'Biiiid  an  ^zeeas  <A  VB^ese  d]*ones  is  on  argimieiit  against  the  idnHty 
of  -the  bee-keeper,  or  a  want  e€  knowledge  of  the  «ge  of  bis  queem.  I>fone 
ov^r-'pFodmetion  €«i  be  minimifled  by  judioioas  managemeni.  Young  qtieenfli^ 
and  cloeer  apaomg  of  farood^eoiHyb  when  neooMSvy,  -aire  about  1^  befft  drone- 
tfme  that  were  ever  inwnted. 

For  high-class  droned,  select  an  old  queen,  one  that  has  a  record  -of  ^(mL 
indtB,  perhaps  the  older  ike  belter.  If  i^  has  piodooed  wo^era  up  to 
fvat  ideal  atandftrd  of  usefulttess,  there  is  atnoml  eeriainty  that  her  tfronqfi 
^tSl  he  ei  equal  ntent.  To  «  certain  ^xtewt  in  tKk  way  good  drones  «an  be 
velecied.  "  It  k  not  fully  true  iSaab  i3ae  drone  it  b^ond  control,***  tnyB 
OMriiire.  With  care,  tteleoled  drones  «an  be  «o  secined  for  1^  pnrpeae  of 
iB«tiBg  miA  selected  quaeos.  When  a  qneen  is  ^  or -G-doys  old,  and  nmmatod, 
dtoae  the  hzre  she  ooevpiee  at  night,  and  remove  it  to  a  t;ool  daric  room,  and 
Iraep  it  there  till  ike  afterztoon  dF  the  second  dur ;  return  the  hive  to  its  m- 
ffhial  «taid.  A.  nucleus  hive  is  t^  most  handy  for  the  purpose.  Before 
vetiDBing  it  to  its  place,  feed  aH  wiibin  with  heated  honey  diluted  with  warm 
water.  Before  lU)erating  the  ^neen  and  other  inmates  of  the  hive,  be  satn- 
£ed  there  are  no  drones  on  the  wing.  Tins  mi^  be  done  by  listenii^  for 
theor  deep  bass  hum,  and  netioing  the  ontrances  of  the  sxnrronnding  hives.  It 
is  better  to  have  two  nucleus  hives  for  the  purpose.  One  should  contain  ill© 
virgin  queen  and  the  other  the  drones,  wherein  there  is  a  fertile  moliier-bee. 
IVaen  the  nucleus  hives  are  placed  on  the  stand  in  the  sunlight,  it  will  cause 
gieat  oxeitement  in  both  hives.  The  ^neen  and  drones  irill  at  once  rash 
out,  and  there  is  a  mend  oertainty  that  the  objed;  sought  will  be  attained. 
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Tlje  Dairy  Industry  in  Denmark. 


By  F.  E.  H.  W.  KRICHAUFF,  Cos.  Msx.  R.H.S., 
Chairman  of  the  Agricaltnral  Bareaa  of  South  Australia. 

After  considerable  delay  I  hare  at  length  secured  a  copy  of  the  fall  report, 
in  133  pages,  by  Professor  C.  C.  Gl-eorgeson,  of  Manhattan  College,  Kansas, 
U.S  A.,  upon  "  The  Dairy  Industry  in  Denmark,"  which  I  have  endeayoured 
to  condense  into  the  following  pages.  Since  the  publication  of  the  Fro« 
fessor*s  report  the  progress  of  dairying  in  the  United  States  has  been  most 
remarkable. 

Whilst  giving  the  fullest  credit  to  Mr.  David  Wilson,  of  Victoria,  Beyndds 
&  Co.,  of  New  Zealand,  A.  W.  Sandford,  of  South  Australia,  and  many 
Managers  of  dairies  in  Australasia,  and  others,  for  iEnprovements  in  our 
system  of  dairying,  we  can  all  agree  with  Professor  Greorgeson  that  the 
Danes  are  ahead  of  the  rest  of  the  world  as  regards  butter-making.  He  says 
that  the  leading  secret  of  the  uniformly  good  quality  of  their  butter  is  that 
'^  pure  cultures  of  cream  ferments"  are  in  common  use  in  all  good  dairies 
exporting  butter.  It  always  has  the  same  bright  straw  colour,  the  same 
degree  of  saltness,  and  it  varies  but  very  slightly  in  flavour,  aroma,  and 
texture ;  and  this  uniformity  in  quality  gives  both  dealer  and  consumer 
confidence.  Most  of  the  exported  butter  is  made  in  co-operative  dairies,  of 
which  there  were  more  than  1,000  (now  probably  nearer  1,500),  besides 
about  400  owned  by  private  individuals  who  purchase  milk  from  smaller 
farmers.  The  first  of  these  co-operative  dairies  was  started  in  1882 — ^pro- 
bably the  first  in  existence. 

Mr.  E.  B.  Young,  of  our  Wine  and  Produce  Dep&t,  telegraphed  on  A.pril 
22nd  1895,  recommending  the  pasteurising  (».«.,  sterilising)  process  and  the 
use  of  selected  yeasts  (meaning  pure  cultures  of  bacteria),  to  counteract  the 
'*  fishy"  flavour  of  Australian  butter.  I  had  long  held  the  same  opinion,  and 
had  again  written  to  the  Bacteriological  Station  at  Kiel,  Holst^in,  for  such 
pure  cultures,  as  some  of  these  had  been  successfully  introduced  into 
New  Zealand,  although  apparently  neglected  or  lost  through  the  want  of 
refrigerators. 

Notwithstanding  the  most  scrupulous  cleanliness  in  milkin^-sheds  or 
stockyards,  and  in  the  vessels  used,  it  is  not  possible  to  avoid  disa^eeable 
flavour  or  to  retain  the  aroma  unless  the  milk  or  cream  is  sterilised  and 
inoculated  as  soon  as  separated,  with  the  particular  bacterium  in  sufficient 
quantity,  which  will  ^ve  the  desired  aroma  and  prevent  the  action  of  all 
organisms  producing  bad  flavours.  These  latter  noat  in  the  air — especially 
the  butyric  acid  bacillus,  which  causes  ranciditv — ^and  are  not  present  in  the 
milk  as  drawn  from  the  cow.  We  too  often  forget  the  discovery  made  by 
M.  Pasteur  in  1860,  that  the  process  of  fermentation  is  due  to  the  presence 
of  living  organisms,  or  bacteria;  and  the  buttermaker  should  imitate  the 
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practice  of  the  brewer,  who,  inetead  of  leaving  the  fermentation  of  his  beer 
to  chance  and  uncertainty,  carefully  cultiyates  a  yeast  containing  only  those 
bacteria  which  will  give  his  beer  the  taste  and  aroma  desired,  and  thus  he 
secures  a  complete  mastery  over  the  fermentation. 

The  report  is  valuable,  not  only  as  evidencing  how  the  Danes  have  adopted 
the  teachings  of  science  in  their  practice,  but  also  as  showing  how  mucn  of 
their  success  is  due  to  the  wise  aid  given  by  the  Danish  G-overnment  to 
private  enterprise.  The  increasing  demand  n)r  Danish  butter  in  England 
was  and  is  liurgely  due  to  the  services  of  a  civil  servant,  an  accomplished 
scientist  (Mr.  M.  Eaber),  whose  duties  were  to  aid  by  all  means  the  sale  in 
England,  and  to  meet  and  correct  through  the  press  nil  false  and  damaging 
statements  concerning  Danish  agriculture,  and  particularly  the  dairy  industry. 
He  had  also  to  direct  attention  to  frauds  and  adulterations  with  oleo-margarine 
and  the  like. 

Professor  Georgeson  remained  in  Denmark  from  January  27th  till  March 
6th,  1893.  The  population  is  about  2,000,000 ;  contains  14,553  square  miles ; 
has  a  mean  temperature  of  43-7®  Fah.  to  47*3° Pah.,  and  about  24  in.  of  rain — 
never  a  complete  failure  of  crops  on  account  of  drought.  Large  farms 
seldom  contain  more  than  500  to  1,500  acres,  of  which  class  there  are  1,954. 
Of  medium  farms,  containing  from  50  to  500  acres,  there  are  71,778;  and 
smaller  farms  number  150,260.  The  average  size  of  farms  is  about  30J^ 
acres,  if  we  exclude  forests  and  waste  lands,  and  take  only  what  is  under 
cultivation  and  in  grass.  These  statistics  are  some  years  old,  and  the  sub- 
division of  the  large  estates  is  being  carried  on.  Parmers  now  own  more 
than  50  per  cent,  of  the  area  under  cultivation,  and  the  greater  portion  of 
the  remaining  land  is  worked  by  peasants  under  a  life  tenancy,  which  can  be 
held  by  the  widow  so  long  as  sue  does  not  remarry.  They  are  thus  sure  of 
any  improvements  made  by  themselves,  and  the  condition  of  agriculturists 
is  prosperous — more  especially  in  comparison  with  the  peiiod  before  the 
astonishing  output  of  dairy  products.  In  1891  the  total  quantity  of  butter 
made  was  calculated  to  have  been  170,074,642  lb.,  of  which  100,600,788  lb. 
were  exported  ;  and  this  from  a  small  country,  which  contains  in  the  Jutland 
Peninsula  a  very  large  quantity  of  poor  heathy  land.  The  kingdom  is  one- 
tenth  the  size  of  California,  and  less  than  one  twenty-sixth  the  size  of  South 
Australia,  exclusive  of  the  Northern  Territory.  The  number  of  square  miles 
alienated  in  South  Australia  is  somewhat  in  excess  of  the  total  area  of  the 
Danish  Kingdom. 

State  Aid  and  Progress  made  in  Dairying* 

Up  to  sixty  or  seventy  years  ago  dairying  had  been  neglected  in  Denmark, 
except  upon  a  few  of  the  larger  farms,  and  the  breed  of  cattle  was  very  poor. 
Parmers  were  best  pleased  with  fattening  a  number  of  steers  for  the  market ; 
but  since  then  matters  have  improved,  first  with  the  introduction  of  skilled 
dairywomen  from  Holstein.  But  it  has  been  onlv  since  1850  that  smaller 
farmers  began  to  take  an  interest  in  the  dairy,  and  the  Agricultural  Society 
provided  practical  instruction  for  young  men,  as  already  had  been  provided 
for  youn^  women.  Professors  T.  B.  Segelka,  von  Stoch,  and  Pjord  began  in 
1874  to  change  the  empirical  methods,  by  pointing  out  the  reasons  for  the 
new  practices  to  be  followed,  and  showing  how  better  results  could  be 
secured  by  the  adoption  of  more  exact  methods.  The  thermometer  was 
used  instead  of  the  finger,  the  milk  from  each  cow  was  recorded,  the  quantity 
of  cream  weighed,  the  food  and  labour  placed  to  the  debit  of  each  cow,  and 
set  against  the  product  yielded  by  her.    The  separator,  in  1878,  began  to 
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supenede  tbe  sjrfttem  of  ttniiDiDg  tlie  railk  into  sballow  vaxM  or  tab*,  at 
introdaced  from  Holsteio.  Inst^  of  cooling  tbe  milk  bj  water  iee  wm 
U0ed  in  tab*  or  cemented  basins  in  tbe  ceUars,  and  tbe  milk  we^  in  dejro 
cylindrical  cans  sunk  in  tbem,  bnt  tbe  separator  entirely  did  awaj  wiu 
setting  of  tbe  milk  in  cans  on  all  of  tbe  larger  farms. 

(For  farmers  wbo  bave  no  separator  I  think  tbe  following  account  of 
experiments  conducted  hj  Professor  Fjord  will  be  ralnable,  and  induce  tbea 
to  at  least  use  as  cold  water  can  be  obtained  :-^He  experimented  largely  in 
order  to  ascertain  tbe  relatire  ?aliiee  of  setting  milk  ip  cold  water  and  in  ic« 
water,  tbe  former  ranging  from  39°  Fab,  to  60^  Fab.  He  proved  condosii^y 
tbat  tbe  milk  ongbt  to  be  at  once  cooled  to  a  temperature  as  near  to  freezing 
as  possible,  and  tbat  the  depth  oi  milk  in  a  can  nad  bnt  littie  influence  on 
tbe  rapidity  of  tbe  rise  of  the  cream  if  kept  in  a  low  temperatore.  From 
milk  skimmed  after  standing  ten  hours  be  obtained  nearly  3f  per  cent,  man 
cream  if  cooled  in  ice  to  35^  Fah.  or  30^  Fab.  that  if  kept  in  still  water  at 
39""  Fab.  to  40^  Fab.,  and  more  than  25  per  cent,  excess  if  the  water  was 
only  60*^  Fab.  If  skimmed  after  tbirty-fonr  hours  tbe  loss  was  respectiTeiy 
1*4  per  cent,  and  13*4  per  cent.  Milk  standing  tbirty-fonr  hours  gare  in 
either  case  much  more  Dutter  than  if  the  cream  was  taken  after  ten  hounk 
Tbe  loss,  if  skimmed  after  ten  boura,  was  5*7  per  cent,  when  cooled  with  ioe, 
and  9  per  cent,  when  cocked  with  water  at  39^  Fab.,  and  29'4  per  cent,  with 
water  at  50^  Fah.  With  regard  to  Iosms  in  butt^,  it  may  be  refmari^ 
that  making  sweet  cream  butter  is  like  losing  1  lb.  o€  milk  lor  each  pound 
oi  butter  if  compared  with  first  souring  the  cream.) 

Tbe  Danish  dairies  haye  not  reached  a  high  standard,  and  tbe  ayerage  butter 
fat  is  nnder  3i  per  cent.  On  tbe  islands  the  Angler  breed  of  Sddeswig- 
Holstein  cattle  haye  been  largely  imported  to  blend  with  the  natiye  "  Bed 
Dairy  **  breed  ;  also  some  Bbortliorns,  Ayrshires,  and  Swiss  cows  haye  been 
introduced.  There  is  now  a  gradual  deyelopment  of  the  milking  qualitiea  of 
ibis  *•  Bed  Dairy  "  breed.  "W  bile  formerly  the  yearly  average  yield  of  mOk 
from  eows  was  from  about  4,2001b.  to  5,3001b.,  there  are  now  good  ayerage 
cows  yielding,  it  well  eared  for,  from  S,000lb.  to  9,000  lb ,  and  a  few  up  to 
10,000  lb.  In  1868  tbe  yearly  ayerage  yield  of  butter  per  cow  wae  ll2i  lb. 
tn  1872  it  was  146  lb.,  and  increasing  eyer  since.  The  Jutland  breed  is  blaek 
and  white,  and  tbe  dairy  qualities  are  not  well  deyeloped ;  they  are  better 
auited  for  beef.  They  resemble  tbe  Holstetn-Frisian  breed,  but  tbe  cows 
are  rather  small  where  the  soil  is  poor.  Tbe  ayerage  yield  of  milk  waa,  in 
1892,  between  3,500  lb.  and  4,500  lb.  per  year.  In  exceptional  cases,  after 
selection,  the  average  of  some  herds  was  as  high  as  6,500  lb. 

The  management  of  calves  in  Denmark  is  worthy  of  notice,  especially  in 
-the  aoath-east  and  elsewhere  where  tuberculosis  has  a  f  ootbcld.  The  calf  is 
at  once  put  into  a  pen  by  itself,  and  within  a  couple  of  days  it  is  injected 
with  tuberouline,  to  test  whether  or  not  it  is  affected  with  tubercnlosis  from 
its  mother.  If  there  is  a  reaction  from  this  injection,  shown  by  a  rising 
-temperature,  then  it  is  killed  at  once.  The  healthy  calves  are  put  together 
by  twos  until  they  are  two  months  old,  and  then  four  together,  nntil  spring, 
when  they  all  have  access  to  a  yard.  In  May,  before  being  ptrt  npon  grass, 
another  injection  of  tnbercnline  is  made,  so  as  to  be  quite  sure  to  hkre  a 
herd  free  from  tubercnlosis.  This  disease  is  so  frequent  that  the  afPected 
eows  could  not  be  all  killed  at  once.  The  germs  of  the  disease  are  withont 
fail  indicated  by  tnbercnline,  Professor  Koch's  great  discoyery. 

All  farmers  in  Denmark  strive  with  might  and  main  to  improve  their  stock, 
especially  through  **  bull  associations."  At  Binge,  in  Tunen,  for  instance, 
twenty-nine  farmers  owned  a  superior  buU.    Th^  selected  100  of  timr  best 
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cows,  and  he  was  put  to  none  but  these.  Inferior  cowb  were  not  eligible. 
The  service  fee  was  nearly  Ss.,  to  proride  for  the  keep  of  the  bnU,  bat  the 
State  paid  one-third  of  it.  Altogether  a  yearly  sum  of  about  £2,700  is 
deroted  by  the  State  to  this  purpose.  Bat  tlie  State  pays  in  many  other 
Ways  for  the  adri^cement  of  agncnltnre  and  dairying  in  particular.  There 
are  ten  prirate  agrtcnltnral  schools,  each  of  which  receires  State  aid,  accord- 
ing to  the  number  of  students,  np  to  £162  a  year.  Besides  these,  there  are 
somewhere  about  100  ordinary  high  class  schools,  which  give  agricultaral 
instruction,  and  about  2,000  dairies  take  pupils  who  reoeiTO  board  and  lodg* 
ing  and  a  small  salary  for  their  services.  The  Eoyal  Veterinary  College  of 
Copenhagen  has  ten  professors  besides  assistants  and  lecturers,  and  nearly 
400  students  who  pay ;  the  State  pays  annually  £824  for  the  iustruction  of 
twenty-two  students,  and  the  annual  appropriation  for  the  college,  irrespec- 
tive of  salaries  of  the  professors,  is  £1,762.  For  enlargement  of  the  institu- 
tion, £44,711  has  been  voted.  The  State  pays  for  nine  **  Konsulenter,"  or 
advisers,  who  delivCT  lectures  and  answer  questions  pertaining  to  agriculture, 
three  of  whom  are  specialists  in  dairy  matters.  Persons  requiring  the 
services  of  either  of  these  advisers  pay  a  portion  of  his  travelling  expenses, 
and  give  him  board  and  lodging  whilst  at  the  place. 

Dairy  Utensils  and  Butter-making. 

In  Denmark  the  Bur meister  and  Waine  separator  is  mostly  used.  It  can 
raise  the  skim  milk  and  cream  through  its  discharge  pipes  to  a  height  of  8  ft., 
whence  it  runs  by  gravitation  to  reservoirs.  It  is  the  only  separator  which 
will  do  this.  The  BeLaval  '*  Alpha"  separator  is  gaining  favour,  and  another 
separator  manufactured  by  Koefoed  and  Hauberg  is  used  to  a  considerable 
extent. 

The  vessels  in  which  the  cream  is  set  to  ferment  are  mostly  wooden  barrels, 
made  of  oak,  or  in  some  places  large  tin  cans.  Sometimes  the  latter  are 
4tted  into  a  wooden  tub,  with  the  object  of  maintaining  an  even  temperature. 
The  receiving  tank,  into  which  the  milk  is  poured  after  it  has  been  received 
and  weighed,  is  sometimes  of  wood,  and  in  other  places  made  of  heavy  tin. 
It  is  alwavs  placed  on  a  high  platform,  so  that  the  milk  can  flow  by  gravita- 
tion to  the  separators.  The  milk  should  be  raised  to  a  temperature  of 
upwards  of  75°  Pah.,  and  it  is  necessary  there  to  heat  it  by  steam,  by  passing 
through  a  jacketed  tin  or  copner  vessel  placed  inside  another,  so  tnat  the 
space  between  them  is  filled  with  steam,  while  an  "  agitator  "  revolves  slowly 
in  the  milk  to  warm  it  evenly.  To  regulate  the  inflow  of  the  milk  into  the 
separator,  Professor  Fjord  invented  a  regulating  funnel.  Others  put  a 
**  swimmer "  in  the  funnel,  which  rises  up  against  the  end  of  the  discharge 
pipe,  partially  closing  it  if  the  milk  runs  too  fast.  The  cream  from  the 
separator  runs  from  a  suspended  vessel  through  the  steriliser  to  the  cooler. 
Professor  Fjord's  steriliser  or  pasteurising  apparatus  is  a  copper  cylindet, 
covered  with  tin,  fitted  steam-tight  into  a  somewhat  larger  vessel  of  copper 
or  galvanised  iron,  and  then  **  lagged  "  outside  with  wood  to  prevent  cooling. 
The  steiun  passes  direct  from  the  boiler  between  the  two.  vessels,  and  out  by 
a  pipe  at  the  bottom.  The  milk  or  cream  enters  the  vessel,  which  contains 
an  agitator,  from  below  and  flows  out  near  the  top,  where  a  thermometer 
can  be  inserted:  The  temperature  must  be  from  170°  to  180°  Fah.,  and  is 
intended  to  kill  the  microbes  or  bacteria.  The  steriliser  is  used  for  sweet, 
or  for  skim  milk,  or  for  cream.  Li  nearly  all  cases  where  the  sweet  milk 
was  sterilised  before  separation  Mr.  G-eorgeson  found  that  the  skim  milk 
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was  again  sterilised  before  leaving  the  separator,  as  if  then  fed  to  the  calves 
it  was  claimed  that  all  possible  danger  of  infection  with  tuberculosia  was 
avoided. 

The  cream,  after  passing  through  the  separator  and  steriliser,  must  next  be 
cooled.  It  is  poured  into  a  hopper  on  top  of  the  cooler.  This  ia  either  a 
round  or  square  apparatus  of  corrugated  metal  containing  a  worm  or  thin 
zigzag  pipe,  into  which  cold  water  enters  from  below,  passes  through  the 
pipe,  and  is  discharged  a^ain  below.  The  water  is  supplied  from  a  vessel 
which  contains  broken  ice,  placed  high  enough  to  force  the  cold  water 
through  the  pipe.  The  cream,  on  running  in  a  thin  stream  over  the  corru- 
gated metal,  is  cooled,  so  that  a  cooler  3  ft.  high  may  cool  5,000  lb.  of  milk 
per  hour  from  180°  Fah.  to  about  83°  Fah.  above  the  temperature  of  the 
ice-water.  It  requires  30  lb.  of  ice  to  every  100  lb.  of  milk  to  reduce  the 
temperature  to  at  least  41°  Fah.  (The  difficulty  in  Australia  may  be  to 
obtain  artificial  ice  at  a  low  price.  In  Denmark  they  store  ice  in  winter 
near  to  the  dairy.  Well  water,  formerly  used  in  Denmark,  cannot  lower 
the  temperature  sufficiently.  The  difficulty  might,  perhaps,  be  overcome  by 
placing  water  beforehand  in  a  freezing  chamber,  if  such  is  attached  to  the 
dairy.)  The  sterilisation  and  the  cooling  can,  however,  be  done  without  the 
aid  of  the  steriliser  and  cooler,  but  it  involves  more  labour.  The  cream  must 
be  put  into  tall  cans,  which  have  first  been  thoroughly  cleansed  by  washing 
in  mild  lye,  or  by  the  addition  of  soda  and  a  solution  of  lime  to  the  water, 
and  thereafter  pouring  scalding  water  or  a  jet  of  steam  into  them.  After 
filling  the  cans  sink  them  in  hot  water  up  to  the  rim  and  keep  it  near 
the  boiling  point  by  the  addition  of  boiling  water  or  a  jet  of  steam.  The 
cream  must  be  kept  constantly  stirred  with  a  paddle  of  galvanised  iron, 
also  thoroughlv  cleansed  before  use.  When  the  thermometer  shows  a  heat 
of  80°  C.  (176*  Fah.),  the  cans  are  at  once  removed  and  immersed  in  ice 
water,  and  the  cream  is  kept  constantly  stirred  until  it  is  rapidly  reduced  in 
temperature  to  35°  Fah.  or  36°  Fah.,' and  remains  now  free,  or  nearly  so, 
from  bacteria  of  all  kinds,  until  it  is  convenient  to  begin  the  fermentation. 

A  few  of  the  smaller  farmers,  however,  do  not  artificially  sterilise  their 
milk,  but  allow  it  to  sour  naturally,  and  may  make  thoroughly  good  butter, 
provided  the  temperature  is  not  too  high,  the  milk  is  from  healthy  animals, 
the  stockyards,  dairy  utensils,  store-room  or  cellar  clean,  the  air  free  from 
bad  odours  (even  those  arising  from  cheese),  distant  from  dungheaps  and 
stagnant  waters,  and  finally,  if  the  manipulation  is  perfect.  But  there  are 
so  many  favourable  conditions  necessary  to  ensure  butter  of  first-rate  quality 
that  it  is  necessary  to  adopt  the  most  modem  methods  of  fermentation,  and 
this  practice  is  becoming  more  and  more  general.  In  every  case  the  tempera- 
ture of  the  cream  should  be  raised  to  between  70°  Fah.  and  95®  Fah.  before 
the  butter  milk  or  other  ferment  is  added.  The  easiest  way  to  do  this  seems 
to  be  to  immerse  a  can  filled  with  boiling  water  in  the  cream,  which  should 
be  stirred,  or  elee  by  means  of  a  "  fore- warmer,"  or  by  immersing  the  cream 
can  itself  in  boiling  water. 

The  methods  of  fermentation  are — Firstly,  the  addition  of  a  portion  of 
the  butter  milk  (taken  from  the  chum  immediately  after  the  butter  is 
removed)  to  the  cream  barrel.  The  quantify  differs  according  to  the  quanfitjf 
of  fresh  cream,  the  sourness  of  the  butter  milk,  the  season,  and  also  to  the 
length  of  time  the  butter-maker  desires  to  give  to  the  souring.  The  quantity 
may  vary  between  5  and  10  per  cent.  The  objections  to  the  use  of  butter 
miik  are  that  if  there  is  any  defect  in  the  churning  from  which  it  is  t«ken 
those  undesirable  qualities  are  of  course  transmitted.  In  such  a  case  it  is  a 
common  practice  to  resort  to  a  neighbour  for  butter  milk.    It  varies  also 
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mucli  more  in  acidity  than  any  otber  ferment,  and  it  is  more  difficult  to 
manage  the  fermentation.  In  the  cool  eeason,  to  prevent  the  falling  of  the 
temperature  in  the  cream  barrel  to  too  low  a  point  whilst  the  souring  is  in 
progress,  the  room  is  kept  warmed  by  a  stove  or  steampipe,  or  the  barrel  is 
placed  within  a  larger  one,  so  that  it  can  be  packed  all  around  with  hay  and 
the  lid  covered  with  a  quilt.  The  proper  degree  of  sourness  being  usually 
reached  within  eighteen  to  twenty  hours,  the  ferment  should  be  added  about 
noon ,  when  ch uming  can  commence  at  6  o'clock  next  morning.  In  the  interval 
the  cream  should  be  thoroughly  stirred  twice  or  three  times.  Secondly, 
a  portion  of  the  sour  cream  churned  in  the  morning  is  occasionally  added  at 
noon  to  the  cream  to  be  churned  next  day ;  but  this  practice  is  even  less 
desirable  than  that  of  adding  the  butter  milk.  Thirdly,  it  is  best  to  make 
fresh  ferment  every  week  or  two  to  prevent  its  degeneration  through  using 
either  of  the  two  former  methods.  iJsually  it  is  made  with  half  skimmed 
milk  from  a  nearly  fresh  milking  cow,  and  which  has  stood  no  more  than 
ten  to  twelve  hours.  This  is  heated  to  about  100®  Fah.,  and  then  allowed 
to  stand  at  a  temperature  of  about  70°  Fah.  for  twenty-four  to  forty 
hours,  according  to  the  season,  when  it  will  develop  the  ferment,  but  good 
judgment  is  re<juired  to  obtain  the  right  degree  of  acidity  by  smelung, 
tasting,  and  testing  its  strength.  It  should  have  a  certain  degree  of  densify, 
show  the  formation  of  small  granules,  and  have  a  clear  sharp  taste.  Eeject 
it  if  it  smells  or  tastes  badly,  and  does  not  thicken  properly.  As  soon  as 
approved  the  fermentation  must  be  stopped  by  immersing  the  can  containing 
it  into  cold  water.  From  3  per  cent,  to  5  per  cent,  of  this  ferment  is  added 
to  the  cream  barrel  after  the  top  of  the  ferment  has  been  thrown  away,  as 
it  may  contain  injurious  bacteria  from  the  short  exposure  to  the  air.  This 
method  is  not  always  satisfactory  if  the  dairy  buildings  or  the  surroundings 
are  impregnated  with  injurious  bacteria,  which  are  sure  to  infect  the  new 
ferment  and  cause  it  to  fail. 

Fourthly,  the  pure  cultures  of  the  beneficial  bacteria,  isolated  and  cultivated 
in  bacteriological  laboratories,  are  thoroughly  safe  to  give  a  first-class  butter, 
and  are  in  common  use  in  Denmark.  Presently  they  will  be  introduced  into 
all  the  large  dairies  in  the  United  States  of  America,  and,  although  the  local 
consumption  there  will  absorb  all  the  first-class  product  for  some  time  to 
come,  we  should  not  lag  behind.  Professor  Conn  has  now  isolated  bacterium 
No.  41  from  the  best  June  butter,  and  by  inoculating  winter  cream  with  it 
has  been  enabled  to  impart  the  June  flavour  and  other  fine  qualities  to  the 
butter  produced  from  it.  Expert  bacteriologists  will  soon  be  able  to  isolate 
and  cultivate  bacterium  No.  41  for  the  use  of  dairies  all  over  the  States.  In 
Denmark  the  pure  cultures  were  also  obtained  from  the  finest  butter,  but, 
whilst  in  one  laooratory  they  separate  only  two  beneficial  bacteria,  others 
isolate  and  cultivate  several. 

The  purchasers  are  instructed  how  to  apply  these  bacteria  to  the  cream. 
One  laboratory  sells  its  ferment  in  bottles  holding  about  a  pint,  which  must 
be  used  all  at  one  time.  The  pure  culture  is  added  to  a  small  portion  of 
sterilised  milk  or  cream,  and  then  set  aside  at  a  given  temperature  until 
it  has  attained  the  proper  stage.  It  is  then  further  propagated  in  more  milk 
or  cream,  and  when  a  sufficient  quantity  has  been  obtained  it  is  added  to  the 
cream  in  the  barrel,  where  it  effects  the  necessary  fermentation  in  eighteen 
to  twenty  hours.  Up  to  the  time  of  Professor  Georgeson's  visit  the  ferment 
could  not  be  perpetuated  outside  the  laboratories  for  any  length  of  time,  and 
it  will  always  be  a  matter  of  greatest  care  to  isolate  the  beneficent  from  the 
harmful  bacteria.  This  work  will  probably  have  to  be  left  to  specialists. 
The  pure  cultures  are,  however,  reasonably  cheap,  and  may  become  cheaper 
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with  tlie  iocreMin^  n  amber  of  bAcieriological  Uboratoriet.  At  the  Bdl 
Splines  Creamerj,  Profewor  Qeorgeeon  tried  samples  which  he  had  purchased 
from  Mr.  Quist,  and  they  had  a  decided  influence  on  the  butter,  the  quali^ 
of  which  was  superior  to  anj  preriouslj  made  there,  although  the  cream  had 
not  been  sterilised.  The  cultures  had  to  be  specially  prepared  for  their 
traaatt  to  Kansas,  being  on  the  road  fvom  the  10th  March  until  the  5tii 
June.  One  was  in  milk  sugar,  and  one  in  a  nutritive  fluid  of  Mr.  Quist's 
inTention.  In  Denmark,  where  these  cultures  are  onlj  a  &w  days  prepared 
before  use,  they  are  cultirated  in  skim  milk.  It  is  to  be  hoped  that  Chnatian 
Hansen,  who  lias  now  established  a  branch  of  his  laboratory  in  America  (<Mr 
some  other  bacteriologist),  will  start  one  in  Australia. 

In  order  to  obtain  the  finest  Quality  of  butter,  that  will  keep  w^  the 
fomentation  must  be  strong,  ana  should  not  be  stopped  until  the  cream  haa 
become  tibick  and  shows  a  peculiar  granular  appearance,  derelopiDg  the 
pleasant  aroma  of  good  batter.  This  is  the  time  for  churning.  The 
oceam  should  be  of  a  temperature  somewhere  between  bXf  Fah.  and  l(f 
IVOl,  usually  between  55""  Fah.  and  60''  Fah.  The  milk  from  fresh  cows 
.  does  not  require  so  high  a  temperature  as  that  from  cows  about  to  go  dry. 
It  is  better  to  chum  at  a  low  temperature,  as  the  grain  of  the  butt«r  will  be 
better  preserred.  If  the  butter  fdls  to  come  within  half  an  hour  the 
temperature  is  not  high  enough ;  and  in  obstinate  caees  it  is  better  to 
allow  the  cream  to  stand  until  next  morning,  after  warming  it  to  5^  Fah.  or 
6^  Fah.  higher.  A  stick  with  a  deep  furrow  in  it  is  inserted  on  one  ude  of 
the  chum  through  a  hole  in  the  lid,  and  is  lifted  from  time  to  time  to  show 
the  size  of  the  granules  of  butter ;  when  they  are  the  size  of  small  peas  the 
dium  is  stopped,  else  the  grain  of  the  batter  would  be  injured.  After  a 
smsil  quantity  of  cold  water  has  been  thrown  inside  the  hd  and  down  the 
sides  the  dasher  is  started  again  slowly  until  the  butter  has  sufficiently 
gathered.  In  many  places  they  are  careful  to  use  water  that  has  been  boiled 
and  quickly  redueed  to  about  60^  Fah.,  for  washing  down  the  sides  of  the 
dium,  so  as  to  avoid  contaminating  the  butter  witii  any  harmful  bacteria 
the  water  might  have  contained.  The  butter  is  next  gathered  in  a  sieve — 
usually  of  fine  hair—and  put  into  a  tub,  and  the  butter  milk  is  run  through 
a  strainer  to  collect  any  butter  yet  remaining  in  it.  In  but  very  few  dairies 
is  the  butter  touched  with  the  hand ;  but,  at  any  rate,  if  the  hand  is  used  it 
should  be  clean  and  cooled  in  water.  The  butter- worker  is  generaliy  used, 
all  implements  and  utensils  being  first  washed  in  boiling  water  and  then  ia 
clean  cool  water.  The  amount  of  stdt  added  varies  from  4  per  cent,  to  5  per 
cent,  of  the  weight  of  the  butter,  as  may  be  required  in  the  particular  mancet 
where  it  is  to  be  sold.  The  butter  is  then  placed  in  the  butter-cooler,  unless 
it  be  the  cold  season.  After  the  salt  has  dissolved  and  penetrated  the  whole 
mass,  and  the  butter  attains  the  proper  degree  of  firmness,  it  is  again  put 
under  the  butter-worker  to  work  out  the  last  of  the  butter  milk  and  a  portion 
of  the  brine  formed  from  the  salt.  Frequently  the  butter  receives  another 
working  one  or  two  hours  later,  but  care  is  taken  not  to  overwork  it,  and 
tiius  make  it  greasy. 

The  churn  used  in  Denmark  is  like  our  old  upright,  truncated  barrel  chum, 
but  suspended  by  pivots  near  the  centre  of  gravity,  resting  on  upright  posts* 
BO  tiiat  it  can  be  easily  tilted  to  any  angle.  The  cream  is  churned  by  a 
revolving  agitator  of  wood,  and  sometimes  three  or  four  cleats  are  nailed  to 
the  inside  ol  the  chum  to  break  the  rotary  motion.  The  butter-cooler  is  used 
everywhere  during  warm  weather,  except  in  a  few  very  small  dairies.  This  is 
a  box  made  of  wood  or  zinc,  containing  one  or  more  cleate  inside,  and  slats  are 
laid  across  these,  upon  which  the  butter  is  placed,  sometimes  roUed  into  the 
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form  of  an  arch,  from  tha  butter-worker,  and  remains  there  until  it  can  be 
woffked  up.  On  Uie  lid  of  the  box  ia  placed  a  layer  of  broken  ice,  and  the 
ioe  water  runs  to  the  bottom  of  the  box. 

The  Danish  butter  is  always  packed  in  barrels  by  means  of  a  wooden 
mallet.  Generally  they  contain  112  lb.,  and  are  manufactured  on  the  farms 
from  staves  of  beech  held  together  by  wooden  hoops.  After  they  have  been 
scrubbed  in  scalding  water  they  are  filled  with  clean  cold  water,  and  then 
well  rubbed  inside  with  salt.  Half  an  inch  of  salt  is  put  in  the  bottom,  and 
the  sides  and  bottom  are  lined  with  paraffin  paper.  The  buUor  is  pressed 
into  the  barrel  in  lumps  of  10  lb.  to  12  lb.  at  a  time  until  it  is  slightly  above 
the  top.  The  surplus  is  cut  off  with  a  sharp  spoon,  paraffin  paper  laid  on, 
then  a  thin  layer  of  salt,  the  lid  put  on,  and  then  the  hoops  are  tightened 
up.  At  Yaldemar  Castle  the  paraffin  paper  is  soaked  in  brine  for  several 
hours,  and  thereafter  in  saltpetre  for  haif-an-hour.  Each  barrel  is  rolled 
about  for  seme  time  once  a  week,  in  order  to  prevent  the  brine  settling  too 
much  in  one  part  of  the  butter. 

I  think  it  is  a  good  plan  to  have  the  weight  stamped  on  the  milk  oans  or 
<m  a  brass  plate  soldered  to  the  can,  whereby  the  weighing  of  the  can  every 
time  is  rendered  unnecessary. 

The  Banes  use  Professor  Fjord's  control  apparatus  in  place  of  the 
Badeock  milk  tester,  which  latter  involves  the  use  of  chemicals,  but  they  are 
not  needed  with  the  Professor's  method.  The  Milk  Supply  Company  is  an 
exeeption  to  the  rule.  Without  the  drawing  which  accompanies  the  report 
it  is  impossible  to  sufficiently  describe  the  control  apparatus,  but  when 
perfectly  handled  it  works  with  perfect  accuracy. 

The  butter  and  cheese  making  in  a  number  of  creameries  is  fully  described 
by  the  Professor.  The  creameries  own  all  the  cans  and  transport  waggons ; 
but  the  teams  and  drivers  are  hired  and  paid  for  at  from  2id.  to  8id.  per 
100  lb.  of  milk  carried,  according  to  the  length  of  the  route.  As  the  majority 
of  l^e  members  own  onlv  from  one  to  ten  cows,  this  is  a  great  advantage  for 
them.  The  sterilised  skim  milk  or  butter  milk  is  also  delivered  by  the 
carrier  in  the  evening.  As  the  members  fi^nerally  milk  three  times  a  day 
the  milk  of  noon  and  evening  is  kept  at  home  in  cold  water  or  ice  water 
until  next  morning,  when  the  carrier  fetches  it.  On  receipt  of  the  milk  it  i« 
weighed,  tested  twice  a  week  at  uncertain  times,  and  payment  is  made  in 
proportion  to  the  percentage  of  fat,  ascertained  b^  means  of  the  aforesaid 
eofitrol  apparatus.  If  anything  is  found  wrong  with  any  sample  a  case  of 
•mall  bottles  of  this  apparatus  is  sent  to  the  farm,  and  the  milk  of  each  cow 
is  tiiere  sampled,  so  that  the  milk  of  any  particular  cow  may  be  excluded. 
For  skim  milk  or  buttermilk  from  three-quarters  of  an  ore  to  one  ore  per 
100  lb.  is  paid  by  the  farmers.  (This  is  equal  to  id.  to  H)  On  top  of  tiie 
creamery  roof  is  sometimes  kept  a  large  reservoir,  kept  always  full  of  cold 
water  pumped  from  a  well,  which  makes  it  easier  to  have  cold  water  in  all 
parts  of  the  creamery.  The  manager  generally  receives  a  salary  from  which 
ne  must  pay  his  assistants,  and  he  also  gets  paid  from  any  surplus  which  the 
butter  mar  bring  over  the  highest  quotation  on  the  exchange  in  Copenhagen. 
By  becommfi:  thus  financially  interested  he  will  try  to  produce  the  finest 
quality  possible. 

Professor  Gkorgeson  visited  Mr.  B.  A.  Quist,  a  noted  bacteriologist,  who 
owns  a  creamery  at  Nonnebjerg,  near  Skanderborg,  which  he  equipped 
ehiefly  to  afford  him  opportunities  for  testing  his  pure  cultures.  He 
sterilises  the  milk  as  soon  as  received  at  a  temperature  of  1G7°  Fah.,  and 
runs  it  at  once  through  the  separators.  He  would  not  separate  at  a  lower 
temperature  than  95^  Fah.    At  107°  Fah.  there  remains  iVo*  of  1  per  eeiit. 
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of  fat  in  the  milk  ;  at  95°  Fall.,  iW  of  1  per  cent. ;  at  11""  Fah.,  -AV  of  1  per 
cent,  of  fat.  At  a  higher  degree  of  heat  than  that  required  for  their  develop- 
ment is  destructiye  to  the  Dacteria,  bo  does  a  reduction  of  temperature 
retard  their  growth,  and  deetroys  them  if  below  the  freezing  point. 

Cheese-maMng. 

The  calves  receive  whole  milk  for  fourteen  days  only;  after  that  it  is 
gradually  substituted  with  skim  milk,  and  after  the  pigs  nave  received  their 
share  the  rest  of  the  skim  milk  is  used  for  cheese-making.  The  milk  is 
warmed  from  88°  Fah.  to  95°  Fah  ,  and  sometimes  from  8  per  cent,  to  10  per 
cent,  of  butter  milk  is  added  with  the  necessary  rennet  (rJir  part  of  a  pound 
of  rennet  extract  to  350  lb.  of  milk),  and,  if  thought  requisite  colour  also. 
After  standing  twenty  to  thirty  minutes  the  curd  is  cut  and  then  stirred  fifty- 
five  minutes  (in  another  place  twenty  minutes  are  mentioned),  and  Mrs. 
Hermaneen's  method  differs  from  others  in  that  she  did  not  pjermit  the  curd 
to  be  worked  until  it  has  been  put  under  the  press.  She  maintains  that  it 
makes  the  cheese  tough ;  nor  snould  it  be  allowed  to  cool  before  it  is  put 
under  the  pre^s.  The  temperature  meanwhile  may  have  fallen,  and  must  be 
raised  again  to  96°  Fah.  by  admitting  steam  under  the  vat.  After  drawing 
off  half  the  whey  the  curd  is  worked  by  hand,  i  lb.  of  salt  is  added  for  each 
100  lb.  of  milk,  the  curd  is  put  into  hoops  and  giren  half  pressure.  After 
half-an-hour  it  is  turned  again  and  replaced  under  the  press.  Two  hours 
later  it  is  again  turned,  and  then  full  pressure  is  applied.  Finally,  in  the 
evening,  it  is  turned  again  and  fresh  cloth  wrapped  about  it.  Next  morning 
it  is  taken  from  the  mould  and  placed  in  strong  brine  for  two  days,  when  it 
is  placed  in  the  cheese-room  in  a  temperature  of  52°  Fah.  to  55°  Fah.,  and 
turned  daily  for  three  mouths,  and  rubbed  with  salt  or  strong  brine  once  a 
week.     This  cheese  sells  at  3d.  per  pound. 

Mrs.  Neilsen,  a  renewed  practical  dairy-woman  and  teacher  of  dairying  as 
well,  who  supplies  the  King  of  Denmark  every  day  with  dairy  products,  and 
!rhe  Emperor  of  Eussia  with  cheese,  has  her  cows  milked  by  her  pupils  at 
4'30  a.m.,  and  as  soon  as  the  milk  is  received,  weighed,  and  strained,  takes 
as  much  as  is  desired  for  sweet-milk  cheese.  This  is  warmed  to  88°  Fah.  by 
setting  the  cans  of  milk  in  kettles  of  warm  water  on  the  stove.  She  adds 
64  lb.  of  skim  milk  to  every  100  lb.  of  sweet  milk,  and,  on  reaching  the 
temperature  of  88°  Fah.,  the  rennet  is  added  at  the  rate  of  toit  lb.  of  the  fluid 
to  100  lb.  of  milk  and  a  little  butter-milk.  After  it  has  coagulated  (in 
twenty-five  minutes)  it  is  cut  with  a  curd  knife  and  gently  stirred  to  sepiurate 
the  whey,  but  maintaining  the  temperature.  When  the  curd  has  settled  at 
the  bottom  the  whey  is  drawn  off,  the  lump  of  curd  quartered,  and  the  out- 
side  turned  into  the  middle  of  the  vat  in  order  to  drain  it  equally  and  make 
it  of  the  same  consistence  throughout,  else  it  would  be  firmer  in  the  middle. 
The  curd  is  next  broken  by  hand  into  large  pieces  after  the  whey  has  drained 
off,  and  these  are  packed  into  the  cheese  mould  with  layers  of  carraway 
seed.  No  salt  is  added.  The  cheese  mould  can  be  enlarged  or  made  smaller 
by  the  addition  or  removal  of  rings.  At  first  but  very  light  pressure  is 
applied  for  about  half-an-hour,  then  the  cheese  is  turned,  pricked  through 
and  through  with  a  prong.  About  an  hour  and  a  half  later,  and  again  in  an 
hour,  and  then  four  hours  after,  and  once  more  in  five  hours  the  cheese  is 
turned  and  turned  again,  and  finally  left  in  the  press  until  next  morning, 
when  it  is  taken  out  of  the  mould,  rubbed  with  salt  and  put  into  a  wooden 
bowl  with  round  bottom,  where  the  sharp  edges  are  removed  and  the  cheese 
takes  a  rounded  shape.    Eubbing  with  salt,  and  turning  in  this  bowl  is 
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repeated  three  times  a  daj  for  four  days,  and  then  it  is  put  into  the  cheese 
room  and  rubbed  with  salt  once  a  day  until  six  weeks  are  passed.  It  is  then 
removed  to  a  room  with  slightly  cooler  temperature,  and  rubbed  with 
brine  every  other  dav  until  it  is  sold.  This  rubbmg  keeps  the  rind  soft,  and 
the  cheese  is  covered  with  a  fatty  layer  drawn  out  by  the  salt,  which  prevents 
the  access  of  air  to  the  interior  of  tne  cheese.  This  cheese  is  sold  at  Is.  per 
pound. 

Mrs.  Neilsen  also  makes  every  morning  from  whole  sweet  milk  a 
Camembert  cheese,  which  is  specially  rich.  The  milk  is  warmed  to  100°  Fah., 
when  Too  lb.  of  rennet  is  added  to  each  10  lb.  of  milk,  which,  after  gentle 
stirring,  is  allowed  to  stand  until  in  four  and  a  half  hours  time  it  has 
coagulated  to  the  proper  degree.  The  rat  used  is  a  large  earthen  jar,  which 
is  kept  wrapped  up  near  the  stove,  to  retain  the  temperature  of  100°  Pah. 
When  coagulated  the  curd  is  cut  into  small  cubes,  but  is  not  worked  or 
pressed  in  the  least.  Curd  and  whey  together  are  dipped  out  and  put  into 
small  tin  rings  of  moulds  with  holes  in  the  sides,  but  with  neither  bottom  nor 
top.  Each  mould  consists  of  two  rings,  one  placed  on  top  of  the  other, 
making  it  6  in.  hight  by  5  in.  diameter.  They  rest  on  a  mat  made  of  clean  stifE 
rye  straws,  single  straws  being  tied  parallel  to  each  other,  and  placed  in  a 
strainer  on  top  of  a  vessel.  The  mat  facitates  the  turning  of  the  cheese 
after  the  whey  has  drained  off.  When  the  rings  are  filled  they  are  left  for 
eight  hours  in  a  warm  place  near  the  stove ;  by  this  time  the  cheese  has 
settled  so  much  that  the  upper  ring  can  be  removed,  and  the  cheese  is  turned, 
but  left  in  the  mould  over  night.  Next  morning  it  is  again  turned,  salted 
on  one  side,  turned  in  three  or  four  hours  and  salted  on  the  other  side.  No 
pressure  is  applied  at  any  time,  and  the  temperature  is  kept  above  78°  Fah. 
After  the  second  salting  it  is  firm  enough  to  he  taken  out  of  the  mould,  and 
is  placed  in  a  room  of  65°  Fah.  to  60°  Fah.,  where  it  remains  two  or  three 
weeks,  and  then  is  placed  in  the  cheese  room  with  a  somewhat  higher  tempera- 
ture. It  is  ready  for  sale  in  two  months,  weighs  i  lb.,  and  commands  13d. 
each.  She  makes  fourteen  cheeses  daily  of  this  kind  from  80  lb.  of  milk. 
Sometimes  she  adds  a  little  cream  to  the  milk  before  curdling  it. 

Madame  Neilsen  makes  Myse  cheese  every  morning  from  the  whey 
obtained  from  the  other  cheeses,  adding  to  it  the  milk  of  half  a  dozen  goats. 
Six  enamelled  pots,  each  holding  several  gallons,  are  placed  over  the  stove 
for  evaporation,  being  constantly  stirred  and  kept  boiling.  The  quantity 
decreasing,  the  contents  of  one  pot  are  poured  into  another  until  one  pot 
contains  the  whole.  Stirring  is  now  constantly  kept  up,  and  the  mass 
becomes  so  thick  that  it  must  be  removed  to  a  trough,  where  it  is  pounded 
and  beaten  with  a  club  like  a  potato  smasher,  and  when  homogenous  it  is 
tamped  closely  into  a  square  wooden  mould  and  put  under  pressure.  It  forms 
a  greenish-yellow  sweetish  mass,  rather  agreeable  to  the  taste,  and  very 
nutritious.  (At  home,  I  have  frequently  had  Myse  from  Norway  at  my 
breakfast,  and  can  confirm  this. — Ch.  Ag.  Bu.)  No  rennet  is  added,  nor  anjr 
flavouring ;  but  it  is  ready  for  use  directly  it  comes  out  of  the  mould,  and  it 
keeps  for  a  couple  of  months,  but  should  be  kept  covered  to  prevent  it  drying 
up.    It  sells  at  Is.  per  pound. 

A  Small  Model  Farm. 

Out  of  seventeen  farms  described  by  Professor  Georgeson,  I  select  this  as 
showing  what  an  energetic  man  can  do  on  only  seven  acres  of  land.  P. 
Pedersen,  a  teacher  in  a  village  in  Tunen,  holds  land  of  an  ordinary  quality, 
with  clay  sub-soil,  since  1876.   One  acre  is  used  for  buildings  and  an  orchard. 
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The  other  six  ncreB  are  dirided  into  fire  lots,  oxie  betng  kept  for  h%j  and 
g^razing;  the  other  four  are  cuitarated  in  a  four-jear  rotation.  After  rye  and 
•oiling  crops,  one  acre  was  planted  with  roots^  potatoes,  and  green  peas ;  the 
third  year  with  barlej  and  Tefl;etable8;  and  the  foortii  with  grase  and 
▼egetables.  High  manuring  and  thorough  cul^Tation  made  it  possible  to 
keep  four  high^lass  dairy  cows  and  one  heifer.  The  liquid  manure  was  kept 
in  a  cistern,  and  applied  to  the  grass  land,  the  fruit-trees,  and  plots  devoted 
to  seed-growing.  The  solid  manure  was  applied  to  the  root  crops,  the  soifing 
erops,  and  the  regetables.  He  kept  two  brood  sows,  ai»d  fsttened  yearly 
eight  to  ten  head  of  swine.  He  purchased  yearlr  200  lb.  of  kainit,  MO  lb. 
of  Thomas  slag,  and  200  lb.  of  Chili  saltpetre,  wnich  he  used  for  the  grain 
erops,  for  his  cows  were  fed  both  winter  and  summer  to  some  extent  on  gram. 
He  tethered  them  in  summer  for  two  hours  daily  on  good  pasture.  (Tetliering 
the  cows  and  calres  to  a  20  ft.  rope  is  rery  general  in  Denmark,  even  on  large 
farms,  as  it  is  considered  that  it  is  the  most  economical  way  of  using  tM 
pasture  to  begin  at  one  side  and  gradually  moving  on  to  the  other  side.)  The 
entire  herd  is  shifted  five  times  a  day,  each  cow  beina  given  8  ft.  or  4  ft.  of 
fresh  pasture  at  each  change.  Pedersen*s  five  head  of  cattle  eonanmed 
10,788  lb.  of  grain  feed  mixture  ground  together,  valued  at  £83  4s.,  and  hay 
and  roots  at  £12  16s. — all  of  which,  except  some  oilcake,  was  produced  upon 
the  place.  The  cows  gave  80,488  lb.  of  milk,  for  whidi  he  would  reeetre,  at 
the  co-operative  creamery,  £58  16s. ;  but  be  made  more  of  it  in  butter  vui 
cheese  at  home.  The  heifer  sold  for  £9.  The  swine  ate  8,845  lb.  of  grain, 
together  with  the  whey  and  skim  milk,  not  otherwise  used,  and  offal  from  the 
garden,  on  which  he  put  a  total  value  of  £40  16s.  He  slaughtered  three  bxt 
home  consumption,  and  sold  seven,  also  twenty-one  sucking  pigs,  for  £40  6a. 
The  sum  realised  for  fruit,  vegetables,  and  seed  was  no  inconsiderable  item, 
but  was  not  mentioned  by  Pedersen,  and  may  be  at  least  set  against  the 
expense  for  manure.  He  and.  his  family  had,  however,  e^'erything  from  the 
seven  acres  and  £80  6s.  in  cash,  even  if  the  milk  had  been  sold  to  a  creamery. 

The  Milk  Supply  Company  of  Copenhagen. 

This  company  delivers  somewhat  less  than  one-fourth  of  the  milk  con- 
sumed in  that  city,  at  a  slightly  enhanced  price ;  but  it  is  absolutely  pure  and 
wholesome.  Forty-two  dairy  farms,  with  4,600  cows,  supply  the  milk  imder 
the  strictest  rules  as  to  cleanliness,  feeding,  cooling  the  milk,  Ac.  n»e 
company  employs  three  Teterinary  surgeons  aind  some  trained  dairymuds  to 
constantly  examine  the  dairies  and  surroundings  and  to  look  after  the  healthy 
condition  of  the  cows.  At  the  station  at  Copenhagen  samples  from  each  farm 
are  tested  by  smell,  taste,  and  by  the  Babcock  tester,  besides  being  occasion- 
ally analysed.  No  milk  is  aocepted  until  twelve  days  after  calving,  or  from 
cows  almost  dry.  The  cows  must  not  be  fed  with  distillery  slops,  tumifM, 
kohl-rabi,  rutabagas,  or  the  leaves  from  root  crops ;  and  if  the  milk  is  for 
children  oilcake  is  prohibited,  and  only  one  peck  a  day  of  mangolds  and 
carrots  is  allowed.  The  time  for  calving  must  also  be  distributed  as  evenly 
as  possible  over  the  year,  and  suflBcient  ice  kept  on  the  farm.  The  company 
owns  and  cleans  all  the  cans,  which  hold  100  lb.  of  milk.  From  cans  for 
delivery  to  consumers  the  supply  is  drawn  from  the  bottom.  The  sweet 
milk  is  kept  in  round  cans,  and  the  skim  in  square  cans.  To  equalise  the 
distribution  of  cream  with  the  milk,  the  tube  or  pipe,  in  which  the  discharge 
Talve  is  placed  is  continued  to  the  top  of  the  can,  and  contains  rows  of  smdl 
holes  through  which  the  milk  is  drawn  from  the  whole  depth  of  the  milk. 
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The  Devon  Breed  of  Cattle.* 


By  J.  L.  THOMPSON, 
Priceipttl^  Hawkeaburj  j^rieultursl  Collage. 

The  northern  part  of  the  Connty  of  Devon,  England,  has  long  been  in 
poBsesBion  of  a  breed  of  cattle  whose  compactness  and  genend  beauty, 
activitj  as  workers,  and  aptitude  to  fatten  naye  made  the  county  and  the 
cattle  alike  famous.  The  Devon  breed  have  their  head-quarters  in  the 
Counties  of  Devon  and  Somerset,  and  have  held  sway  there  undisputedly  for 
hundreds  of  years.  If  there  is  any  truth  in  the  statement  that  self -colour 
(that  is,  the  same  colour  throughout)  is  a  proof  of  the  antiquity  of  a  breed, 
then  the  Devons  may  be  regarded  as  one  of  the  purest  breeds  of  cattle 
in  existence.  Red  is  the  true  Devon  colour,  although  the  red  varies  as  to 
shade,  from  a  rich  dark-red  to  almost  a  pale  chestnut.  Still,  the  some 
colour  prevails  all  over  the  animal,  and  no  other  colour  is  found  upon 
it  in  patches. 

Early  Breeders  in  England. 

Mr.  Arthur  Touug,  in  his  report,  dated  1776,  mentions  Mr.  Quartiy,  of 
Moliand,  as  the  most  celebrated  of  the  breeders  at  that  time.  Mr.  Youog 
describes  the  aims  and  objects  of  this  early  breeder.  The  points  aimed  at 
have  chiefly  been  to  gain  as  great  breadth  as  possible  between  the  hips ;  ta 
have  the  hip-bones  round  and  not  pointed ;  that  the  tail  should  fall  plumb 
without  a  projection  of  catch  and  rump,  the  tail  not  set  on  high,  not  to  rise 
but  be  snug,  and  the  line  to  be  straight  with  the  backbone ;  to  be  thick 
through  the  heart  under  the  chine ;  that  the  shoulder  point  be  not  seen,  no 
projection  of  bone,  but  to  bevel  off  to  the  neck  ;  all  the  bones  to  be  as  small 
as  possible ;  the  rib  bones  round,  not  flat ;  the  legs  as  small  as  possible 
under  the  knee,  to  be  sharp  and  thin  from  the  throat  to  the  nose ;  to  bei 
thin  under  the  eyes  and  tapering  to  the  nose,  which  should  be  white ;  to  be 
wide  between  the  eyes,  the  eyes  themselves  to  be  very  prominent ;  the 
horns  to  be  white,  with  yellow  tips,  thin  at  the  root  and  long,  spreading  at 
the  points  ;  the  breast  or  bosom  should  project  as  much  as  possible  before 
the  shoulders  aud  legs,  and  the  wider  between  the  fore  legs  the  better ;  the 
line  of  the  neck,  from  the  horns  to  the  withers  straight  with  that  of  the 
backbone. 

An  intelligent  breeder  like  Mr.  Quartiy  with  so  clear  an  ideal,  so  well- 
de6ned  a  model,  and  the  relation  of  all  important  points  so  well  reasoned  out, 
could  not  fail  to  leave  an  almost  indelible  stamp  upon  the  race  on  which  he 
operated.  No  wonder  that  the  &me  of  the  Quartiy  Devons  still  lives,  for 
the  efforts  of  Mr.  Quartiy  must  have  done  much  to  mould  the  breed  into  tiie 
strongly-set  type  which  it  now  displays.  Down  to  the  present  day  the 
Quartiy  strains  are  held  in  high  esteem  by  all  the  leading  breeders. 

•  Works  consulted,  Stephens'  "  Book  of  thtf  IWm,**  and  Yonatt's  "  Complete  Orasier,''  Ac. 
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The  points  and  characteristics  of  the  modem  Devon,  as  given  bj  the  late 
Mr.  Vancouver,  differ  little  from  the  description  just  given  by  Arthur  Young 
as  to  Mr.  Quartlj's  ideal : — Head  small,  clean  and  free  from  flesh  about  the 
jaws,  deer-like,  light  and  airy  in  its  coiintenance ;  neck  long  and  thin ;  throat 
free  from  jowl  or  dewlap ;  nose  and  round  the  eves  of  a  dark  orange  colour ; 
ears  thin  and  pointed,  tinged  on  their  inside  with  the  same  colour  that  is 
always  found  to  encircle  the  eyes ;  horns  thin  and  fine  to  their  roots,  of  a 
cream  colour,  tipped  with  black,  growing  with  a  regular  curve  upwards,  and 
springing  from  each  other ;  light  in  the  withers,  resting  on  a  shoulder  a  little 
retiring  and  spreading,  and  so  rounded  below  as  to  sink  all  appearance  of  its 
pinion  in  the  body  of  the  animal;  open  bosom  with  a  deep  chest  or  keel; 
small  and  tapering  below  the  knee ;  fine  at  and  above  the  joint,  and  where 
the  arm  begins  to  increase  it  becomes  suddenly  lost  in  the  shoulder ;  line  of 
the  back  straight  from  the  withers  to  the  rump,  lying  completely  on  a  level 
with  the  pin  or  buckles,  which  lie  wide  and  open ;  the  hind  quarters  seated 
high  with  the  flesh,  leaving  a  fine  hair  ham  tapering  from  the  hock  to  the 
fetlock ;  long  from  rump  to  buckle,  and  from  the  pinion  of  the  shoulder  to 
the  end  of  the  nose ;  thin  loose  skin ;  covered  with  hair  of  a  soft  and  furrv 
nature,  inclined  to  curl  whenever  the  animal  is  in  good  condition  or  in  full 
coat,  when  it  also  becomes  mottled  with  darker  shades  of  its  permanent 
colour,  which  is  that  of  a  bright  blood-red,  without  white  or  other  spots, 
particularly  on  the  male ;  a  white  udder  is  sometimes  passed  over,  but  seldom 
without  objection. 

The  editor  of  the  Devon  Herd-books  says  of  the  Devons  : — ^The  Devons 
make  first-class  graziers'  and  butchers'  beasts,  and  although  showing  their 
highest  condition,  and  seen  in  their  greatest  perfection,  in  their  own  habitat, 
they  do  well  almost  everywhere.  They  bear  change  of  soil  and  climate  well, 
thnve  where  many  breeds  would  starve,  and  rapidly  outstrip  others  when 
they  have  plenty  of  good  pasture.  Although  small  in  appearance  compared 
with  larger  breeds,  as  converters  of  vegetable  into  animal  food;  breed 
against  breed,  they  return  as  much  per  acre,  or  for  weight  of  food  consumed, 
as  any  breed  in  existence.  Their  beef  is  of  fine  quality,  and  brings  the 
highest  price  in  the  market.  They  withstand  extremes  of  temperature.  On 
a  poor  pasture,  from  their  peculiar  build,  they  are  enabled  to  travel  rapidly 
over  the  ground  without  fatigue,  and  get  sufficient  nourishment  when  the 
heavy  breeds  would  starve.  The  very  best  of  these  beasts  are  the  best  in 
the  world.  The  cry  has  been  for  animals  that  will  mature  early,  and  the 
Devon  has  answered  it. 

The  Herd  Book  was  first  publinhed  in  1851,  when  there  were  entries  from 
thirty-seven  breeders  in  the  nrst  volume.  In  1887,  volume  ten  was  published, 
and  entries  were  received  from  161  breeders.  As  the  number  of  entries 
is  yearly  increasing,  a  volume  is  now  published  annually. 

It  will  be  seen  that  the  Devons  are  increasing  very  much  in  numbers  and 
in  popularity,  not  only  in  England  but  nearly  all  over  the  civilized  world. 

Weights  of  Devons. 

Devon  cattle  do  not,  of  course,  attain  the  weight  credited  to  the  larger 
breeds ;  but  they  are  great  for  the  apparent  size  of  the  cattle,  while  the 
percentage  of  dead  meat  to  live  weight  is  exceptionally  high,  and  the  amount 
of  cheap  meat  relatively  small.  Specimens  of  the  breed  have  reached  as 
much  as  19  cwt.,  live  weight,  at  four  years  old,  and  Mr.  Mitchell's  bull, 
Country  Qentleman,  was  fully  this  weight  when  exhibited  at  the  Royal 
Agricultural  Society's  Show  in  Ai^gust  last. 
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At  the  Smithfield  Fat  Stock  Shows,  in  London,  the  Devons  take  a  pro- 
minent place  in  the  prize  list,  and  notwithstanding  their  small  size,  they 
have  more  than  once  carried  ofE  the  one  hundred  guineas  (£105)  at  the  great 
Smithfield  Fat  Cattle  Show  for  the  best  beast  in  the  show.  During  recent 
years  we  find  Mr.  John  Wortley's  Frettenham  Norwich  carried  ofE  this  prize 
in  1888,  and  also  in  1891.  An  illustration  is  given  of  the  steer  which  carried 
off  this  coveted  prize  in  the  last-named  year.  The  champion  was  bred  by 
T.  H.  Sisdon,  Taunton,  and  scaled  13  cwt.  3  qrs.  and  16  lbs.  at  thirty-one 
and  a  half  months  old.  He  also  carried  off  the  Breed  Cup  at  Islington,  and 
was  champion  of  the  whole  show.  The  Live  Stock  Journal  in  describing  this 
magnificient  animal  says  : — 

''This  shapely  deep  animal  has  fine  bone,  well-arched  ribs,  and  great 
breadth,  with  excellent  top  and  low  lines,  whilst  he  meets  one  well,  and  has 
plenty  of  firm  handling  flesh." 

Her  Majesty  the  Queen  is  a  celebrated  breeder  and  feeder  of  Devons,  and 
carried  off  the  first  prize  at  Birmingham  with  a  handsome  straight  by  Sir 
Walter  II,  2,143,  bred  at  Windsor. 

Devon  Cows  as  Milkers. 

Speaking  generally  the  Devon  breed  of  cattle  are  not  of  a  high  order  for 
milking  purposes.  The  percentage,  however,  of  butter-fat  is  large,  but  the 
quantity  is  not  very  abundant,  although  many  instances  of  heavy  yields  are 
on  record.    The  mothers  generally  rear  their  calves  well. 

Devons  as  Workers. 

For  labour  or  draught  purposes  the  Devons  are  celebrated,  being  active, 
docile,  strong,  and  hardy.  It  is  no  uncommon  day's  work  for  four  steers  to 
plough  two  acres  with  a  double  furrow  plough  in  England  ;  harnessed  like 
horses  with  collars  and  hames,  &c. 

There  is  no  doubt  the  Devon  breed  of  cattle  was  brought  into  existence 
to  fulfil  a  peculiar  mission,  viz.,  that  of  converting  the  produce  of  sparsely 
CTassed  localities  into  the  very  best  of  meat  which  could  not  be  done  by  large 
framed  animals. 

The  following  is  a  list  of  Devon  breeders  in  this  Colony,  past  and  present, 
as  given  to  me  by  Messrs.  Pitt,  Son,  and  Badgery,  and  Messrs.  Hill,  Clark, 
and  Company : — 

F.  Bejnolds,  Tocal.  B.  Wjndham,  Branxton. 

F.  A.  Parbury,  Scone.  Geo.  T.  Yeo,  Mulgrave. 

G-eo.  Lcder,  Singleton.  H.  F.  Smith,  Casino. 

J.  H.  Dojle,  Scone.  George  Rouse,  Gulgong. 

James  Mitchell,  Tabletop,  Albury.  J.  C.  Manchee,  Willow  Tree. 

Bank  New  South  Wales,  Ben  Lomond.  H.  C.  White,  HaTilah. 

£.  K.  Grace,  Gininderra. 

The  Tabletop  Devons. 

The  foundation  of  the  Tabletop  herd  of  Devons  was  laid  by  the  present 
proprietor,  Mr.  James  Mitchell,  about  ten  years  ago,  by  the  purchase  of  the 
whole  of  the  females  from  the  herd  of  the  late  Mr.  H.  C.  White.  Mr. 
White  personally  selected  some  of  the  best  animals  he  could  procure  in 
England.  Amongst  others  were:  Annie  II,  3,174;  D.H.B.  Bonny  Lass, 
3,223  :  Buttercup  II,  3,245  ;  Crafty  V,  3,313  ;  Curly  II,  3,319  ;  Damsel  X, 
3,372;  Echo  II,  3,419;  Lily  II,  3,643;  Polly,  3,792;  Primrose,  3,824; 
Young  Beauty,  4,017 ;  and  Young  May  Kose,  4,023.    With  these  cows  waa 
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imporied  the  boll  Prince  CSiristiAii  Yictor,  1,187,  bred  by  Her  Majee^  tbe 
Queen.  In  1888,  Mr.  Mitchell  imported  four  pore-bred  BeTon  balky 
vi». : — 

1.  Foreman,  1,968,  bred  by  Sir  W.  Williamf,  Bart. ;  sire,  Dake  of  FKttwi 

XVII,  1,844. 

2.  Foreman  II,  full  brother  to  Foreman,  1,968. 
8.  Fisherman. 

4.  Monarch. 

In  1890  Mr.  Mitchell  imported  two  more  balls,  namely : — Sir  John,  2,49B, 
bred  by  Mr.  John  Bisdon,  Taunton,  who  sold  hini  to  Her  Majesty  the  Queen 
before  becoming  the  property  of  Mr.  Mitchell.  Sir  John  was  by  the 
celebrated  bull  Bondholder,  1,905 ;  dam,  Dolly's  Darlrng,  8,788.  The  other 
imported  bull  was  Tregothnan,  bred  by  Yieconnt  Falmofnth;  sire.  Lord 
Wolseley,  2,063;  dam,  Dorothy  Draggletail,  5,253. 

In  1892  Mr.  Mitchell  further  imported  Country  Gentleman,  2,741,  bred 
by  Mr.  J.  F.  Morris,  Barnstaple,  England.  His  sire  was  Primrose  Duke^ 
2,296 ;  dam,  Lady  Mary.  Country  Gentleman  gained  the  following  prizes 
in  England : — 2nd  prize,  Somerset  County  Show,  1891 ;  2nd  prize,  Bath 
and  West  of  England,  1891  ;  1st  prize,  Somerset  County  Show,  1892 ;  Ist 
prize,  Bath  and  West  of  England,  1692 ;  1st  prize,  Koyal  Agricultnral 
Society  of  England,  1892.  His  sire,  Primrose  Duke,  2^6,  was  also  a  great 
prize  taker. 

Mr.  Mitchell's  latest  importations  were  made  during  the  present  year 
(1895).  They  comprise  first,  Eoyal  Duke,  bred  by  Her  Majesty  the  Queen; 
sire,  Daisy's  Dumpling,  1,933 ;  dam.  Butterfly  XXIII,  10,410 ;  second, 
Trump  II  of  Pound,  8,862,  bred  by  Alfred  C.  Skinner,  of  Pound  Farm, 
Bishop's,  Somerset;  sire,  Compensator,  2fi^^;  dam.  Tulip  Y I,  11,741. 
Compensator  won  five  Is^  one  2Dd,  and  one  Srd  in  1893  and  1894. 

Mr.  Mitchell  exhibited  a  splendid  group  of  Devon  cattle  at  the  recent 
Show  of  the  Royal  Agricultural  Society,  Melbourne,  which  were  rery  justly 
admired.    The  Allowing  prizes  were  awarded : — 

Bull,    three   years    old    or    orer — 1st  and  Champion,   J.  MitchelTs 

(Tabletop,  N.S.W.)  Country  Gentleman. 
Bull,  two  years  old— Ist,  J.  Micchell's  Trump  II  of  Pound ;  2nd,  J, 

Mitchell's  Royal  Duke. 
Bull,  one  year  old — 1st,  J.  MitchelVs  Johnny. 
Heifer,  two  years  old — 1st  and  champion,  J.  Mitchell's  Curly,  848. 

In  the  autumn  of  1890  I  had  the  pleasure  of  visiting  Mr.  Mitchel's  beau- 
tiful estate,  Tabletop.  Recent  rains  had  fallen,  the  grass  was  consequently 
green  and  succulent,  and  the  beautiful  ruby  cattle  grazing  on  the  undulating 
slopes  of  Mount  Tabletop  was  a  sight  worth  going  many  miles  to  see.  The 
whole  herd,  numbering  300  breeding  cows,  is,  in  my  opinion,  as  near  perfec- 
tion as  it  is  possible  to  breed  them. 

The  Tocal  Devons. 

According  to  Vi  Leader  report,  the  Tocal  herd  of  Devon  cattle  was  founded 
by  the  late  Mr.  Charles  Reynolds,  father  of  the  present  proprietors.  Mr. 
Reynolds,  senior,  had  been  brought  up  in  England  amongst  the  Devons,  and 
was,  therefore,  well  acquainted  with  the  many  excellent  qualities  possessed 
by  this  breed.  Being  satisfied  that  their  requirements  would  be  met  by  the 
elimatic  and  other  conditions  which  obtain  in  his  adopted  country,  he  lost  no 
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time  in  laying  the  foundation  of  his  herd.  Mr.  Beynolde'  first  importation 
of  this  breed  consisted  of  Mollana  and  Ited  Rover,  two  bulls  whose  names 
are  associated  with  the  pedigrees  of  many  of  the  best  animals  now  on  the 
estate.  Cows  were  obtained  from  Mr.  Hobbler,  who  imported  them  from 
Tasmania ;  and  with  these  as  a  foundation  the  present  Devon  herd  has  been 
built  up.  Prom  time  to  time  selections  from  the  herds  of  the  most  noted 
breeders  of  England  were  added  to  the  Tocal  herd.  The  majority  were  from 
the  stock  of  such  well-known  Devon  breeders  as  Messrs.  Turner,  Harling, 
and  Davy.  The  stud  of  the  latter  breeder  has  been  famous  for  over  150 
years.  One  of  the  most  noted  bulls  ever  used  in  the  herd  was  the  Duke  of 
Flitton,  North  Malton,  Devonshire,  and  imported  by  the  late  Mr.  G-.  S.  Teo, 
of  Mulgrave,  who  was  a  well-known  breeder  in  this  district.  Only  the  best 
available  blood  has  been  used  in  the  Toci^  herd,  and  the  herd  is  pronounced 
by  many  to  be  the  finest  in  the  colonies.  The  pure  females  number  about 
100,  and  it  is  a  pretty  sight  to  see  the  shapely  all -reds  in  a  good  season 
grazing  knee-deep  in  the  splendid  pastures  on  the  Paterson  flats.  There  is 
such  uniformity  and  shape  noticeable  in  the  herd  that  the  purity  of  their 
lineage  is  at  once  apparent. 
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Bt  f.  b.  guthbib. 


Beeswax. 

A  XUKBEB  of  samples  of  beeswax  were  recently  submitted  for  examination. 
These  formed  part  of  a  shipmeot  made  by  Messrs.  Hebblewhite  &  Co.  to 
London.  The  samples  were  taken  from  different  parts  of  the  consignment^ 
and  represent  the  wax  of  several  different  suppliers.  The  examination  was 
made  with  the  object  of  testing  the  purity  of  the  wax  supplied.  The  figures 
obtained  may  be  of  interest  to  bee-keepers : — 

Appeanuice.  Melting  point.        Specific  gravity. 

No.  1.— Yellow 64**  cent  "962 

No.  2.— Golden  jellow 6S**     „  -962 

No.  8.— Golden  yellow 64i°     „  -963 

No.  4.— Light  yellow      6fc°     „  •362 

No.  6.— Light  yeUow      64**     „  '962 

No.  6.— White 65**     „  -968 

No.  7.--Chocolate  red 63-5°  „  '960 

On  saponification  with  soda  no  fatty  acids  were  precipitated  on  the  addi- 
tion of  hydrochloric  acid  (absence  of  fats,  resin,  vegetable  wax,  &c.) 

The  above  determination  of  the  melting  points  and  specific  gravity  show 
that  substances  such  as  paraffin,  tallow,  stearin,  &c.,  are  absent. 

Special  tests  were  made  for  these  without  result. 

On  fusing,  the  waxes,  in  all  cases,  melted  to  a  clear  homogeneous  fluid, 
showing  the  absence  of  water,  mineral  matter,  <&c. 

The  above  suffice  to  show  that  the  samples  examined  were  pure  beeswaxi 
free  from  adulteration  of  any  kind. 

No.  6  had.  apparently,  been  bleached,  which  would  account  for  the  higher 
specific  gravity  observed. 

Tesitng  Babcdck's  Flasks. 

A  KUMBEB  of  flasks  supplied  with  a  Babcock  milk-tester  were  suspected  of 
being  incorrectly  graduated,  and  were  sent  to  the  Department  for  report. 

The  scale  divisions  were  found,  in  all  cases,  to  be  correct  within  the  limits 
of  error  permissable  by  the  test. 

Attention  is  here  merely  drawn  to  the  fact  that  the  Department  will,  in  all 
doubtful  cases,  test  the  accuracy  of  either  flasks  or  pipettes  supplied  with 
this  milk-tester,  as  everything  depends  upon  their  accuracy. 
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Fowl  Manure. 

The  following  analysis  of  a  sample  of  the  product  obtained  by  the  sweeping^ 
out  of  the  fowl-roosts  may  be  of  interest  to  poultry-keepers : — 
MoiBtare         =    8*95 

Volatile  matter  =  16*48  (containing  nitrogen  =  1*47 

equal    to    ammonia  =  1*78) 
Insoluble  matter  (earth  and  sand)  =:  70*16 

Lime =    2*10 

Phosphoric  acid  =    1*94  (equivalent  to  4*23  phosphate 

of  lime). 

The  value  of  the  above  is  about  16s.  per  ton. 

Notices  of  some  eecent  Text-Books. 

Organic    Chemistry  (Beenthsen's).      Translated  by  Db.   M'Gowut. 

(Blackie  &  Sons.) 

This  is  the  second  English  edition  of  the  above  work,  which  has  established 
itself  as  a  text-book  of  organic  chemistry.  The  present  is  from  the  fourth 
German  edition,  and  has  been  subjected  to  careful  revision  throughout,  many 
of  the  sections  having  been  re-written  to  include  recent  research. 

In  its  present  form  it  is  a  valuable  work,  either  as  a  text-book  for  the 
beginner,  or  as  a  book  of  reference. 

A  feature  which  greatly  enhances  its  value  to  the  student  is  the  reference 
to  original  papers  in  all  cases  of  recent  work,  thus  enabling  the  reader  to 
pursue  any  subject  of  special  interest  beyond  the  limits  of  a  text-book. 

Inorganic  Chemistry,   G.  S.  Newth,  F.I.C,  F.C.S.    (Longmans,  Green,  &  Co.) 

This  is  in  every  respect  a  work  that  can  be  most  thoroughly  recommended, 
more  particularly  to  tnose  who  have  not  the  advantage  of  verbal  instruction. 
To  some  extent  it  breaks  new  ground,  both  in  the  arrangement  of  the  matter 
and  in  the  greater  space  devoted  to  general  principles. 

It  is  divided  into  three  main  parts,  Part  I  dealing  with  general  principles 
and  the  elucidation  of  theoretical  views.  This  portion  is  more  thoroughly 
dealt  with  than  is  usual  in  text-books,  the  chapters  dealing  with  the  atomic 
theorv  and  atomic  weights,  the  periodic  system,  solution,  and  thermo- 
chemistry being  of  special  value  and  lucidity. 

In  Part  II,  four  typical  elements,  hydrogen,  oxygen,  nitrogen,  and  carbon, 
and  their  more  important  compounds,  are  studied  in  detail,  an  arrangement 
which  enables  the  student  to  become  acquainted  with  several  bodies  of 
primary  interest,  such  as  air  and  water,  at  an  earlier  stage  than  usual. 

Part  III  is  occupied  with  the  systematic  study  of  the  remaining  elements. 

Mr.  Newth  has  based  his  classification  of  the  elements  upon  the  periodic 
system,  and  may  fairly  claim  to  have  overcome  or  avoidea  the  difficulties 
such  a  course  entails. 

Metallurgical  processes  are  explained  ad  briefly  as  possible,  and  the  only 
regret  one  feels  is  that  Mr.  Newth  has  not  carried  out  the  promise  hinted  at 
in  his  preface  and  omitted  them  altogether. 

Organic  Chemistry. — The  Fatty  Compounds.    E.  Llotd  Whitelet,  F.I.C, 
F.C.S.     (Ix)ngman8,  Green,  &  Co.) 

This  handy  little  volume  confines  itself  to  the  study  of  the  derivatives  of 
the  "  fatty  "  hydro-carbons,  and  is  of  especial  value  to  those  who  have  means 
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at  their  disposal  of  following  the  many  excellent  practical  experiments  which 
are  giren  throughout  the  work,  and  which  are  selected  with  judgment  and 
carefully  explained. 

The  chapters  on  the  purification  of  organic  bodies  and  the  determination 
of  molecular  formulae  are  of  special  value. 

Organic  Chemistry,     "W.  H.  Perkix,  Junr ,  E.R.S.,  and  F.  S.  Kipfiko, 
Ph.  D.,  D.  Sc.     (W.  and  B.  Chambers). 

This  may  also  be  confidently  recommended.  The  subject  matter,  though 
much  condensed,  is  treated  in  a  very  readable  manner,  and  the  use  of 
constitutional  graphic  formulae  throughout  the  work  is  a  feature  of  special 
value  to  the  beginner. 

The  highly  important  question  of  the  constitution  of  organic  compounds 
is  indeed  gone  into  more  exhaustively  than  in  most  other  text-books  of  its 
size,  and  in  the  concluding  chapter  on  stereo-isomerism  the  subject  is  treated 
with  special  skill.  The  alkaloids  and  the  dyes  and  colouring-matters  derived 
from  coal-tar  are  treated  of  at  considerable  length  in  separate  chapters. 
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In  view  of  the  prevalence  of  ticks  in  some  portions  of  New  South  Wales  it 
is  thought  that  a  short  resume  of  the  valuable  information  given  in  a  recent 
issue  of  the  Agricultural  Journal  of  the  Leeward  Islands  will  prove  of 
service. 

The  first  point  which  it  is  necessary  to  impress  most  strongly  upon  owners 
of  cattle  is  that  the  forcible  removal  of  ticks,  either  by  means  of  scraping  or 
cutting  out,  is  to  be  unhesitatingly  condemned.  By  such  means  either  only 
the  body  of  the  tick  is  removed,  leaving  the  mouth  parts  buried  in  the  skin, 
or  an  open  wound  is  left,  which  is  liable  to  cause  more  harm  than  the  presence 
of  the  tick. 

It  should  be  borne  in  mind  that  animals  in  a  fat  condition  are  hardly  ever 
attacked  by  these  parasites.  Fat  or  grease  of  any  kind  is  most  obnoxious  to 
almost  any  kind  of  insect.  Hence,  wherever  possible  all  animals  should  be 
kept  in  sleek  condition. 

With  regard  to  relieving  animals  on  which  ticks  have  already  established 
themselves  the  system  which  has  been  found  at  once  practical  and  effective 
is  to  spray  them  in  the  same  manner  as  orchard  trees  are  sprayed.  Grazing 
cattle  are  usually  somewhat  wild,  and  in  order  to  treat  them  by  means  of 
either  drenching  or  smearing  it  would  be  necessary  to  rope  and  throw  them, 
a  course  which  is  not  only  dangerous  to  the  animals  but  quite  unnecessary 
for  the  removal  of  ticks  or  other  parasitic  insects.  In  order  to  spray  them 
it  is  only  necessary  to  yard  the  animals  and  run  them  in  turn  into  a  narrow 
passage,  where  they  can  be  retained  while  being  thoroughly  covered  by  means 
of  the  now  well-known  knapsack  spray  pump,  and  passed  out  again  to  the 
pasture.  A  long  series  of  experiments  has  shown  that  there  are  several  non- 
poisonous  sprays  which  are  both  cheap  and  effective.  Their  composition  is  as 
follows  : — Jeye's  fluid  5  oz.,  water  40  oz. ;  Augean  fluid  10  oz.,  water  100  oz. 
— this  latter  is  mentioned  as  the  best  and  cheapest.  Liquids  of  an  oily 
character  are  also  valuable,  and  amongst  the  best  known  may  be  mentioned 
the  kerosene  emulsion,  now  greatly  in  demand  by  orchardists.  The  following 
formula  of  this  mixture  is  applicable  to  the  removal  of  ticks  : — ^In  two  quarts 
of  boiling  water  dissolve  i  lb.  of  soap  ;  remove  from  fire ;  immediately  add 
one  pint  of  kerosene  and  agitate.  In  from  three  to  five  minutes  the  liquid 
becomes  creamy.  It  may  be  stored  in  this  form  in  bottles  or  barrels.  For 
use  add  three  of  water  to  one  of  emulsion,  mix  thoroughly,  and  apply  with  a 
spray  pump. 

With  regard  to  horses  the  following  method  is  suggested  by  Mr.  Hutcheon, 
the  Cape  Colony  veterinary  surgeon  : — "  In  the  case  of  horses  which  are 
grazed  and  only  partly  kept  in  the  stable,  a  good  plan  is  to  wipe  the  following 
parts  well  with  a  cloth  saturated  with  a  mixture  of  paraffin  and  oil,  viz.,  from 
the  anus  to  the  sheath  between  the  thighs  and  around  the  hind  legs,  then 
along  the  belly  and  chest  and  around  the  fore  legs,  before  turning  them  out 
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to  graze.  It  is  difficult  to  get  a  cheap  preventive  which  is  both  harmless  to 
the  animal  and  cleanly  to  use.  To  moisten  the  coat  with  a  weak  solution  of 
any  of  the  tar  or  carbolic  acid  dips  would  answer  if  frequently  applied." 

In  the  direction  of  prevention  about  the  simplest  and  oest  means  apoear  to 
be  the  addition  of  a  small  quantity  of  sulphur  to  the  solid  food.  The  addition 
of  sulphur  to  the  food  needs  a  little  management.  It  may  be  done  by 
scattering  it  in  the  form  of  a  powder  over  the  chopped  food.  Probably, 
where  the  cattle  receive  only  grass,  the  addition  of  a  small  quantity  of 
molasses  will  sufficiently  cover  the  sulphur  for  them  to  be  eager  to  take  it. 
But  the  best  method  appears  to  be  supplying  some  kind  of  "  lick,"  usually 
with  a  preponderance  of  salt.  The  well-known  Australian  "  lick  "  may  be 
used  with  advantage : — 214i  lb.  of  salt,  14!  lb.  of  sulphate  of  iron,  4  lb.  of 
sulphur,  and  2  lb.  of  ginger.  But  any  form  would  probably  be  efficient  which 
contained  a  fair  quantity  of  salt  and  sulphur. 

The  moral  appears  to  be — keep  your  cattle  in  good  condition,  and  occasion- 
ally use  a  preventive. 
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Poultry  Notes. 

By  S.  QKAY, 
Sub-Editor. 


Cbamming  Fowls. 

I  TAKE  tho  following  from  the  English  Agricultural  Gazette  :— "There  is  at 
present,  and  to  my  thinking  there  will  always  be,  an  excellent  market  for 
well-fattened  fowl  when  thej  are  properly  killed  and  attractively  offered  to 
the  public.  In  fact,  in  tho  present  congested  state  of  agriculture,  poultry 
are  the  only  stock  on  the  farm  which  have  maintained  a  uniform  price  during 
the  last  fifteen  years.  On  suitable  soil,  and  where  the  birds  are  intelligently 
bred  and  treated,  they  will  undoubtedly  make  good  returns,  but  it  is  only  as 
an  adjunct  that  these  results  can  be  guaranteed.  Poultry  farms,  pure  and 
simple — that  is,  independent  of  any  other  branch  of  agriculture,  where  land 
is  specially  rented,  labour  hired,  and  no  poultry  food  produced  on  the  land — 
have  never  been  able  to  pay  their  way  in  the  United  Kingdom,  save  in  yerj 
exceptional  cases,  thougn  I  believe  in  America  the  thousand-hen  farm  is 
now  doing  profitable  business. 

"  To  obtain  the  highest  prices  for  table  fowl  the  subjects  must  be  artificially 
crammed  between  the  ages  of  four  and  eight  months,  not  younger  and  not 
older.     There  are  two  methods  of  artificial  cramming,  the  old-fashioned 

Sellet  system,  practised  by  our  great-grandparents  and  the  up-to-date  semi- 
quid  course,  which  can  be  worked  either  with  machinery  or  with  the  pewter 
funnel  so  popular  among  the  Normandy  and  Uoudan  peasantry,  who  are  now 
the  producers  of  the  finest  table  poultry  in  the  world. 

^*  The  mediaeval  method  of  caponising,  I  need  not  allude  to.  It  has  been 
pronounced  by  many  of  our  leading  agriculturists  as  absolete,  and  I  am  glad 
to  say  that  almost  all  the  birds  ial^Ued  *  capon  '  in  our  Christmas  markets 
are  simply  specimens  of  our  best  table  breeds,  properly  fed  from  the  shell 
and  then  artificially  crammed  at  ^vq  months  old. 

"  The  somewhat  high  price  of  the  fattening  machine  deters  most  poultry 
keepers  from  investing  in  it ;  in  fact,  it  is  only  at  regular  fattening  depdts  or 
on  farms  where  four  or  five  hundred  fowls  are  kept  that  it  is  to  be  found. 
But  the  pewter  funnel,  which  is  now  to  be  had  in  England  for  a  few  pence 
over  a  shilling,  is  a  very  good  substitute.  The  tube  is  inserted  in  the  bird's 
throat,  and  the  liquid  poured  through  it.  The  principle  of  the  mt^chine  and 
funnel  is  the  same,  but  the  former  will  feed  300  head  of  fowl  in  an  hour,  its 
action  being  almost  instantaneous  and  perfectly  neat.  After  a  few  days 
practice,  from  thirty  to  forty  fowls  can  be  disposed  of  in  the  hour, 
and  after  less  than  a  dozen  meals  the  birds  get  over  their  alarm  at  being 
handled,  and  forced  to  harbour  the  foreign  instrument  in  their  throats. 
Sickly  or  ansemic  birds  should  not  be  experimented  on  with  any  system  of 
cramming. 


Digitized  by 


Google 


720  Foultry  Notes. 


'*  All  the  leading  agricalturists  of  France  are  now  of  opinion  ttiat  the  semi- 
liquid  course  of  feeding  is  the  most  perfect  known. 

''  It  is  certainly  more  dic^estible  than  the  solid  pellet  course,  and  it  gives  to 
the  flesh  of  the  average  table  fowl  a  juiciness,  whiteness,  and  delicacy,  which 
I  have  not  seen  surpassed  as  yet. 

"  It  takes  from  sixteen  to  twenty  days  to  fatten  fully,  and  the  meal  is  to 
he  given  three  times  in  the  twenty-four  hours — early  morning,  noon,  and 
night — at  intervals  of  eight  hours.  But  if  any  of  the  food  be  left  in  the  crop 
after  that  time,  the  next  meal  must  be  postponed  until  the  crop  is  quite  empty ; 
the  consequences  might  be  serious  otherwise.  The  birds  must  of  course  be 
comfortably  cooped  or  penned  in  a  half -darkened  shed  or  outhouse,  as  with 
pellet  cramming. 

"  The  components  of  the  food  consist  of  any  kind  of  fine  meal  mixed 
with  sharps,  and  made  semi-liquid  with  skimmed,  never  with  fresh,  milk. 
Barley  meal  is  especially  recommended ;  it  gives  to  the  flesh  that  peculiar 
nacre  (mother-of-pearl)  hue  which  is  so  highly  prized  in  the  Paris  Jaalles. 

*'  All  the  husks  should  be  carefully  removed,  and  the  liquid  be  as  smooth 
as  possible,  able  to  pass  freely  through  the  tube  of  the  funnel ;  thickish 
cream  wouJd  be  a  guiding  consistency.  It  should  be  mixed  a  little  time 
before  using,  tested,  and  given  tepid.  For  the  first  four  days  the  milk  must 
be  half-diluted  with  water,  and  only  half  a  tumbler  given  at  each  meal ;  but, 
after  that;  the  full  tumbler  is  necessary,  and  the  watering  of  the  milk  should 
bo  stopped. 

"  Where  milk  is  not  available,  sheep's  offal  may  be  boiled  down,  and  the 
broth  used  to  liquify  the  meal  instead.  It  should  be  poured  hot  on  the  meal, 
and  well  stirred.     Double  quantities  should  be  used  for  turkey  cramming. 

"  I  have  before  me  the  letter  of  a  farmer  s  wife,  just  received,  thanking 
me  for  bringing  this  fimnel  under  her  notice  in  the  poultry  column  of  a 
weekly  paper.  For  her  Christmas  turkeys  she  only  got  5d.  per  lb.  in  the 
wholesale  market,  and  this  year,  after  the  semi-liquid  course,  she  got  O^d. 
per  lb." 

In  reference  to  the  above,  I  should  like  to  point  out  that  this  system 
might  well  be  adopted  with  this  season's  chicks  in  the  later  districts  of  the 
Colony.  Birds  hatched  out  in  September  will  be  ready  to  fatten  in  January 
or  February,  and  so  be  in  time  for  the  March  to  May  market  in  London. 
The  separated  milk  returned  by  the  butter  factories  would  answer  the  pur- 
pose admirably  for  mixing  the  food. 

Pbeezing  Poultry  for  Export. 

Fob  the  benefit  of  those  who  wish  to  participate  in  the  poultry  export 
trade  we  give  the  following  information,  which  was  obtained  from  Messrs. 
Oeddes,  Birt,  &  Co.  (Limited),  in  order  to  comply  with  the  wish  of  a  cor- 
respondent:— "In  reply  to  your  favour  of  the  19th  inst.,  we  beg  to  say  that 
our  charge  for  freezing  poultry  will  be  f d.  per  lb.  on  the  weight  of  the 
poultry  BO  frozen.  The  freight  on  poultry  quoted  at  present  by  the  Thompson 
and  Lund  lines  is  76s.  per  ton  measurement  of  40  cubic  feet.  The  above 
charge  of  |d.  includes  the  labour  of  packing  and  delivery  to  steamer,  but 
does  not  include  cost  of  crates." 
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Directions  for  the  Month  of  November. 

Vegetables  should  make  fine  growth  very  quickly  wherever  the  season  has 
been  favourable.  Unfortunately,  in  the  western  dry  districts  it  needs  con- 
siderable perseverence  to  raise  good  vegetables  if  the  weather  keeps  dry, 
and  then  it  is  only  possible  to  do  so  by  the  aid  of  a  large  amount  of  water. 

This  is  a  great  time  of  the  year  for  the  growth  of  weeds  of  all  kinds,  and" 
the  keeping  them  in  check  necessitates  a  good  deal  of  work  if  they  are 
allowed  to  attain  any  size.  They  should  be  tackled  whilst  they  are  quite^ 
young  and  tender  seedlings.  If  sheep  dung  be  used  for  manure,  it  should 
not  be  applied  fresh  to  the  soil,  but  should  be  thoroughly  rotted  first  in 
order  to  kiil  all  seeds  of  weeds,  which  it  generally  contains  in  great  abundance. 
It  would  be  better  to  rot  all  animal  manure,  and  especially  if  it  is  used  as  a 
mulch. 

Beans,  Kidney  or  French, — In  the  warmest  parts  of  the  Colony,  plants 
raised  from  early-sown  seed  should  now  bo  bearing  pods  large  enough  for 
use.  It  is  a  great  mistake  to  allow  the  pods  to  grow  to  their  full  size  before 
they  are  pulled,  for  they  become  hard,  and  almost  unfit  to  eat.  It  is  a  stilL 
greater  mistake  to  allow  any  to  become  ripe,  for  then  the  plant  will  cease  to- 
produce  more  beans.  Keep  the  ground  well  hoed  between  the  rows,  and  if 
the  weather  and  soil  are  very  dry  spread  over  the  ground  a  thick  dressing,, 
usually  known  as  a  mulch,  of  coarse  dung,  leaves,  dead  grass,  sea-weed,  dry 
fern,  or  anything  similar  that  may  be  convenient.  This  will  save  the  plants 
from  wilting,  or  perhaps  dying.  If  water  is  sufficiently  abundant  for  use  in 
the  garden  some  liquid  manure  could  be  made  from  horse,  cow,  or  fowl  dung, 
and  applied  (say)  twice  a  week.  This  will  be  found  of  considerable  benefit 
to  all  vegetables.  Burnt  rubbish  of  any  sort  will  be  of  great  value,  and  it 
will  always  be  worth  while  to  cart  on  to  the  vegetable  garden  the  remains  of 
burnt  stumps  and  logs  and  the  burnt  soil  about  them.  Seed  of  French  beans 
of  the  d«rarf,  runner,  scarlet  runner,  snake,  or  butter  varieties  may  be  sown 
in  any  part  of  the  Colony,  except  in  those  places  where  frosts  still  occur. 
There  is  always  a  certain  amount  of  difficulty  with  the  runner  or  tall-growing 
kinds  of  beans,  because  it  is  necessary  to  fix  up  sticks  or  some  other  kind  of 
support  for  them  to  climb  over.  On  the  other  nand,  the  dwarf  varieties  need 
no  support,  and  are  extremely  easy  to  manage.  Great  mistakes  are  often 
made  oy  persons  who  start  vegetable  growing  without  some  instructions,  in 
sowing  their  seeds  too  deep  in  the  ground,  and  too  close  together.  French 
beans  should  be  sown  about  3  to  4  inches  deep,  and  from  G  to  8  inches  apart. 
In  cases  where  they  have  been  sown  too  thick  the  young  plants  can  be  moved 
to  another  bed  without  affecting  their  growth,  if  they  be  well  watered  beforo 
they  are  lifted,  and  watered  again  after  the  transplanting. 
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Beefy  Bed,  and  Silter, — Sow  a  row  or  two  of  eeed  in  well  dug  up  ground. 
If  it  is  considered  necessary  to  apply  manure  for  the  red  beet,  use  only 
thoroughly  well  rotted  dung.  The  best  practice  is  to  sow  on  ground  that 
had  been  heavily  manured  for  some  previous  crop.  Freshly  appHed  manure 
is  likely  to  cause  the  roots  to  fork.  As  the  silver  beet  is  used  for  its  leaTCs 
only,  manure  may  be  applied  heavily. 

Broccoli. — Sow  a  little  seed  and  transplant  any  strong  young  plants  you 
may  have  large  enough  to  put  out.  This  vegetable  is  very  much  like  cauli- 
flower and  may  be  grown  in  the  same  manner. 

Cabbage. — Sow  a  little  seed  occasionally,  not  much  at  a  time  but  just 
sufficient  to  keep  up  a  continuous  supply  of  plants.  Plant  out  a  few  strong 
young  cabbages  from  the  seed  bed  to  some  well  manured  ground.  Cultivate 
well  all  the  cabbages  that  have  been  planted  out,  and,  to  improve  their  growth, 
give  them  a  good  watering  with  liq^uid  manure.  Make  a  sort  of  basin  round 
each  plant  by  drawing  away  the  soil  to  the  depth  of  an  inch  or  two.  When 
the  liquid  manure  has  soaked  into  the  grouno,  cover  with  the  soil  that  had 
been  drawn  away.  If  the  weather  is  very  dry  it  will  be  advisable  to  spread 
a  heavy  mulch  between  the  rows  of  cabbages  or  any  other  vegetables  as 
advieea  for  French  beans. 

Carrot. — Some  seed  may  be  sown  in  drills,  and  when  the  plants  come  up 
and  have  attained  a  fair  size,  thin  out  considerably.  The  ground  should  be 
well  prepared  by  deep  cultivation,  and  had  better  not  be  manured  if  it  can 
be  avoided,  but  it  would  be  preferable  to  sow  on  land  that  had  been  heavily 
manured  for  some  previous  crop.  The  drills  should  be  about  12  to  18  inches 
apart. 

Cauliflower. — A  little  seed  may  be  sown,  either  in  a  box  or  seed-bed,  to  be 
protected  from  the  hot  sun.  Mulch  the  surface  with  some  finely  broken  up 
dry  cow-dung,  and  do  not  allow  the  soil  to  become  dry. 

Celery. — Sow  a  very  little  seed,  if  it  is  thought  to  be  required,  in  a  seed- 
pan  or  box,  and  if  there  are  any  plants  available  plant  them  out  in  richly 
prepared  ground,  either  in  prepared  trenches  or  on  the  flat.  A  small  bed  of 
celery  grown  merely  for  flavouring  soups,  stews,  Ac,  will  be  found  of  con- 
'  siderable  value.  In  this  case  there  will  be  no  necessity  to  blanch  the  stalks. 
To  CTOw  celery  well  it  requires  plenty  of  well  decayed  farmyard  manure  and 
good  supply  of  water. 

Cucumber. — Sow  seed  in  ground  that  has  been  well  prepared  by  deep 
digging  and  rather  heavy  manuring.  Draining  should  also  be  attended  to. 
Any  plants  that  are  up  and  making  headway  should  be  pinched  back  as  they 
extend  their  spreading  shoots,  in  order  to  keep  them  bushy  and  compact. 
Plants  which  are  not  growing  well  should  have  some  liquid  manure  from  time 
to  time,  but  this  should  be  made  very  weak. 

Cress  and  Mustard. — These  two  salad  plants  are  usually  grown  together, 
and  they  are  about  as  easy  to  grow  as  any  plants  can  be.  During  the  hot 
weather  frequent  applications  of  liquid  manure  will  improve  them  and  make 
them  tender  and  crisp. 

Fgg  Flant. — Plants  from  seed  sown  some  little  time  back  should  be  ready 
to  plant  out  in  the  garden,  3  feet  or  more  apart  every  way.  It  is  hardly 
worth  growing  it  to  any  great  extent  until  it  is  ascertained  that  this  vegetable 
is  liked  by  the  family.     Seed  may  be  sown,  if  plants  have  not  been  raised. 

Leek. — Sow  a  little  seed  in  the  seed-bed,  for  succession.  It  is  always  well 
to  have  a  few  young  plants  ready  to  put  out  when  required.  Any  small 
plants  that  may  not  be  required  for  the  garden  will  come  in  useful  for  the 
kitchen,  no  matter  how  small  they  may  be.  The  leek  is  a  greedy  plant,  and 
needs  plenty  of  manure,  and  is  greatly  improved  by  frequent  appbcations  of 
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liquid  manure  and  plenty  of  water.  Plant  out  a  few  strong  young  leeks 
deep  in  the  soil.  Fair-sized  plants  that  are  growing  well  may  be  earthed  up 
to  make  the  stalks  white  and  tender.  This  vegetable  can  be  strongly  recom- 
mended as  being  most  wholesome. 

Lettuce, — Plant  out  a  few  strong  young  lettuces  from  the  seed-bed,  but 
make  the  ground  rich  with  well  rotted  manure  before  planting.  They  should 
be  grown  quickly  at  this  time  of  year,  or  they  will  probably  soon  run  to  seed. 

Maize  Sweet, — This  is  a  useful  and  palatable  vegetable  not  often  used  in 
this  Colony,  but  common  enough  and  much  liked  in  America.  Sow  in  rows 
about  four  feet  apart,  and  drop  the  com  about  one  foot  apart  in  the  rows. 
When  it  comes  up,  cultivate  well  the  soil  between  the  rows,  but  do  not  draw 
the  soil  in  a  ridge  to  the  plants.    Cultivate  "  on  the  flat." 

Melons. — Sow  a  few  seeds  in  well-prepared  ground,  in  the  same  manner 
recommended  for  cucumbers.  The  pie,  or  preserving  melon,  should  not  be 
forgotten,  as  it  is  very  productive  and  useful  for  preserve. 

Okra  or  Oumho. — Plant  out  a  few  seedlings  if  any  are  available,  but  if  not 
sow  some  seed.  This  vegetable  is  useful  for  soups  and  stews.  Its  young 
seed  pods  contain  a  considerable  quantity  or  glutinous  matter,  which  is  said 
to  be  wholesome  and  nourishing.  The  flowers  are  pretty,  and  the  plant  may 
be  grown  for  ornamental  as  well  as  useful  purposes. 

Onion. — Sow  a  little  seed,  and  keep  the  onion  beds  free  from  weeds. 
Scatter  amongst  any  onions  which  you  may  have  growing  a  mixture  of  soot 
and  salt,  half  and  half.  This  is  a  useful  stimulant,  and  it  will,  in  a  great 
measure,  prevent  the  attacks  of  worms  and  insects. 

Feas, — ^A  few  rows  should  be  sown,  in  codI  and  moist  climates  especially. 

FepperSy  Chili  or  Capsicum, — Plant  out  a  few  seedlings,  and,  if  required, 
seed  may  be  sown.  A  very  few  plants  will  serve  for  the  purposes  of  a 
family. 

Fotatoes, — A  few  rows  may  be  planted.  Plant  only  whole  potatoes  of  a 
medium  size.     Use  plenty  of  rotten  horse  or  cow  dung. 

Pumpkins, — Sow  some  seed  in  well-manured  or  rich  ground.  Plants  that 
are  progressing  should  be  kept  pinched  back  to  prevent  them  rambling  too 
mucn. 

Badisli, — Sow  a  little  seed  from  time  to  time  and  use  the  plants  as  quickly 
as  they  are  ready.  Old  radishes  are  almost  useless  and  indigestible,  and 
should  be  thrown  to  the  pigs. 

Ehuharh. — Sow  a  little  seed  in  order  to  raise  plants  to  put  out  next  winter 
or  early  spring.  This  is  a  useful  plant  to  grow,  and  no  garden  should  be 
without  it. 

Sweet  Potatoes  thrive  best  in  a  warm  sandy  loam.  They  are  generally 
considered  to  succeed  only  in  tropical  or  semi-tropical  climates,  but  the 
experimentalist  at  the  Wagga  farm  found  them  to  succeed  very  well  there, 
and  he  raised  some  good  samples.  It  is  not  likely  to  succeed  in  a  cold  heavy 
clay.  Tubers  should  be  planted  in  some  warm  rich  spot  to  start  them  into 
growth,  BO  that  cuttings  may  be  taken  and  rooted  to  plant  out  in  beds  pre- 
pared for  them.  The  tubers  will  readily  start  into  growth  if  laid  out  on  a 
warm  bed  and  covered  about  an  inch  or  two  with  stable  dung  kept  rather 
moist.  The  cuttings,  or  rooted  plants,  should  be  planted  out  in  rows.  These 
rows  should  be  about  four  feet  apart,  and  the  cuttings  should  be  planted  one 
foot  apart  in  the  rows.  When  the  vines  are  growing,  it  would  oe  well  to 
raise  them  occasionally  to  prevent  them  taking  root  at  the  joints. 
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Spinach, — Sow  a  little  eeed,  but  very  little. 

Tomafo.—Sow  seed  in  such  quantity  hb  may  be  required,  and  plant  out 
from  the  seed-bed  if  any  plants  are  available.  Keep  large  plants  tied  up  to 
some  support  if  possible,  and  the  fruit  will  then  ripen  better  and  be  lea* 
liable  to  rot. 

Turnips. — Sow  a  little  seed  in  rows. 

Vegetable  Marrow  and  Squash.— Sow  a  little  seed  in  the  same  way  as 
recommended  for  cucumber. 


Flowers. 

During  this  month  the  chief  work  will  be  the  keeping  the  weeds  in  check, 
trimming  edgings  and  hedges,  keeping  walks  clean  and  tidy,  and  grass  plots 
cut  short. 

Eoses  should  be  in  splendid  bloom,  especially  the  tea-scented  and  hybrid 
tea-scented  varieties.  Jf  the  rose  seeds  or  seed  vessels  be  cut  off  and  the 
little  branches  on  which  they  were  growing  be  cut  back  an  eye  or  two,  fresh 
flowers  will  soon  appear.  Hose  plants  which  are  obtained  from  the  nursery- 
men are  generally  grafted  on  some  strong  growing  stock,  and  very  frequently 
the  stock  is  allowed  to  grow  in  mistake  for  the  proper  rose.  Instances  of 
this  may  be  seen  all  over  the  Colony  in  the  little  gardens  about  town 
residences.  Close  attention  will  soon  show  the  difference  in  the  foliage  of 
the  variety  of  rose  used  for  a  stock,  and  any  growth  which  appears  about  the 
stem  or  from  the  roots  should  be  cut  clean  away.  Give  the  roses  a  gallon 
or  two  of  liquid  manure  occasionally,  and  it  will  make  them  thrive  splendidly. 
There  is  no  flower  which  gives  more  satisfaction  than  a  rose,  for  it  will  stand 
no  end  of  ill-treatment,  and  will  always  respond  to  attention  and  care. 

Many  kinds  of  bulbs  flower  weU  this  month,  and  chief  amongst  them  is 
the  magnificent  species  known  as  the  Hippeastrum,  which  is  remarkably  easy 
of  cultivation,  for,  once  it  is  planted,  it  may  remain  undisturbed  for  years, 
and  will  continue  to  flower  without  fail,  fio  not  cut  away  the  leaves  of  any 
bulbs  which  have  finished  their  flowering,  but  let  them  die  away  of  their  own 
accord.  These  leaves  gather  material  from  the  atmosphere  which  assists  the 
balbs  to  lay  up  a  store  of  nourishment  for  the  production  of  flowers  next 
season.  As  the  leaves  die  off,  mark  with  sticks  whereabouts  the  bulbs  are 
growing:,  so  as  not  so  injure  them  when  digging  and  clearing  up  the  garden. 

Dahlias  may  be  planted  at  any  time  convenient.  Take  care  that  the  tubers 
have  a  portion  of  the  crown  to  each,  otherwise  they  will  not  grow.  The 
variety  known  as  the  cactus  dahlia  is  one  of  the  best  to  plant,  and  is  coming 
into  great  favour.  Single  varieties,  also,  are  very  pretty,  and  are  wcllAvortb 
growing.     Some  of  the  striped  kinds  are  remarkably  good. 

Plant  out  balsams  and  any  other  tender  kinds  of  plants  which  you  may 
have  raised.  The  balsam  needs  a  rich  warm  soil  to  enable  it  to  come  to  the 
greatest  perfection.     It  needs  also  plenty  of  space  in  which  to  grow. 
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DuBiNG  the  first  part  of  the  month  the  fruit-growers  of  the  coastal  di8trict8 
will  do  well  to  pay  a  little  attention  to  an  operation  which,  as  a  rule,  they 
entirely  neglect,  viz.,  to  thin  their  fruit.  Apricots  and  peaches  especially 
are  prone  to  over-bear,  the  trees  being  often  completely  covered  with  fruit 
which  they  are  quite  unable  to  bring  to  anything  like  perfection.  Trees  that 
are  allowed  to  over-bear  only  produce  inferior  fruit,  which  is  hard  to  sell ; 
whereas,  trees  that  have  been  properly  thinned  out  produce  fruit  of  a  large 
size  and  best  quality,  which  will  always  sell,  no  matter  how  dull  the  market, 
as  a  really  choice  article  will  always  find  buyers,  and  in  no  market  that  I 
know  of  is  this  so  readily  seen  as  in  Sydney.  The  question  of  thinning  fruit 
is  a  very  important  one,  and  it  is  one  that  every  fruit-grower  in  the  Colony 
who  wishes  to  make  fruit-growing  pay  will  have  to  study  and  practice  sooner 
or  later,  as  the  neglect  of  thinning  is  causing  our  markets  to  be  flooded  with 
a  very  large  quantity  of  very  small  and  inferior  apricots  and  peaches,  which 
are  practically  unsaleable,  as  the  rubbish — I  cannot  call  it  fruit — is  fit  for 
nothing.  The  question  of  whether  it  will  pay  to  thin  fruit  has  been  con- 
clusively proved  over  and  over  again  in  California,  and  there  the  wages  are 
by  no  means  low,  being  about  30s.  a  week  and  board  for  white  men,  and  308. 
a  week,  without  board,  for  Chinese.  The  general  experience  of  thinning  in 
California  has  been  that  trees  thinned  produce  regular  crops  year  after  year ; 
not  a  very  heavy  crop  one  year,  which  cripples  the  tree,  and  takes  the  next 
season  resting  to  make  up  for  it ;  also  that  trees  bearing  regular  crops  of 
large  fruit  require  less  manuring  than  trees  that  produce  large  numbers  of 
pits  and  comparatively  little  flesh.  It  is  the  pits  or  stones,  each  of  which 
in  its  kernel  contains  the  germ  of  a  tree,  that  take  it  out  of  the  soil.  The 
kernel  contains  a  high  percentage  of  nitrogen  and  phosphoric  acid,  the  two 
most  expensive  plant  foods  which  we  have  to  supply  in  the  form  of  manure, 
but  the  flesh  of  the  fruit  consists  mainly  of  carbo-hydrates,  which  are  obtained 
from  the  atmosphere  and  water.  The  main  reason,  however,  that  Californian 
fruit-growers  thin  their  fruit  is  that  there  it  does  not  pay  to  grow  rubbish, 
which  is  of  no  value,  and  for  which  it  is  exceedingly  difficult  to  find  a  market; 
whereas,  large,  even,  good  quality  fruit  is  readily  disposed  of,  no  matter 
whether  it  is  dried,  canned,  or  consumed  green. 

In  order  to  see  that  a  judicious  thinning  will  pay,  choose  a  dozen  trees  of 
the  same  variety,  of  about  the  same  size,  and  having  about  the  same  quantity 
of  fruit  on  each.  Leave  six  trees  as  they  are,  and  thin  the  other  six,  so  that 
every  fruit  that  is  left  will  have  room  to  develop  to  its  full  size.  Keep  a  full 
account  of  the  cost  of  gathering  and  marketing  the  fruit  from  each  lot  of 
trees,  and  compare  the  net  returns.  I  think  many  of  our  growers  will  be- 
rather  astonished  at  the  result. 

Apricots  and  peaches  should  be  thinned  just  as  soon  as  the  second  drop 
has  taken  place,  or  just  as  the  stone  begins  to  harden,  as  when  thinned  then 
there  is  no  fear  of  any  further  drop,  and  the  fruit  taken  off  has  not 
developed  sufficiently  to  injure  the  tree.  When  thinning,  one  should  have- 
an  idea  of  how  much  fruit  the  tree  is  able  to  bear  without  injury,  and  then 
thin  accordingly. 
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With  peaches,  the  fruit  should  be  thinned  to  a  distance  of  4  to  5  inches 
apart,  and  where  two  fruits  are  growing  together,  either  take  off  both  or 
leave  both,  do  not  take  off  one  and  leave  one. 

With  apricots,  get  the  bulk  of  your  fruit  on  the  spurs  along  the  main 
branches,  and  not  right  out  on  \he  ends  of  the  branches,  and  thin  out 
thoroughly  so  as  to  allow  every  fruit  plenty  of  room.  Large  plums,  such  as 
Coe's  Golden  Drop,  White  Magnum  Bonum,  and  Pond's  Seedling  will  also 
pay  well  to  thin,  as  also  will  pears  and  apples  where  too  crowded.  Where 
Codlin  Moth,  however,  is  very  numerous,  they  will  generally  do  all  the 
thinning  that  is  necessary,  and  often  more  than  the  orchardist  cares  about. 
Towards  the  end  of  the  month  the  first  crop  of  Codlin  Moths  will  be  reaching 
maturity,  and  this  is  easily  detected  by  examining  the  affected  fruit.  As 
soon  as  the  larv®  attain  a  fair  size  the  bands  should  be  placed  round  the 
trunks  of  the  trees,  which  should  have  been  previously  well  scraped  to  destroy 
all  larvae  wintering  under  loose  bark  or  in  crevices  of  the  tree,  and  all 
rubbish  such  as  old  boards,  stakes,  or  other  pieces  of  timber  that  are  likely 
to  form  a  shelter  for  the  insects  should  be  removed  from  the  orchard. 
During  the  month  keep  the  orchard  well  cultivated,  especially  if  the  weather 
is  at  all  dry— stir  the  ground  don't  turn  it,  and  it  will  thus  retain  the 
moisture  necessary  for  the  proper  growth  of  the  tree  and  fruit.  Keep 
down  all  weeds  in  the  orchard  as  they  only  form  a  refuge  for  many  injurious 
insects,  and  if  the  weather  is  at  all  dry  every  weed  is  robbing  the  tree  of 
the  moisture  that  it  cannot  do  without.  Where  there  is  irrigation  available 
the  orchard  may  be  watered  once  daring  the  month  if  required,  but  do  not 
use  too  much  water.  Use  no  more  water  than  is  absolutely  necessary,  but 
give  the  land  all  the  cultivation  (stirring)  possible  to  retain  moisture. 
Examine  orange  and  lemon  trec^s  carefully  for  any  trace  of  the  Bust  Mite  or 
Maori,  and  spray  the  trees  with  sulphur  and  soft  soap  at  once  if  any  are 
discovered.  If  feed  Scale,  Black  Scale,  or  Broad  Scale  is  troublesome,  spray 
with  kerosene  emulsion  to  which  as  thick  a  solution  of  starch  as  will  pass 
through  the  nozzle  should  be  added.  This  will  form  a  glaze  or  skin  which 
will  crack  and  peel  off  when  dry,  taking  the  scales  along  with  it. 

Attend  to  the  work  in  the  nursery,  see  that  the  trees  are  kept  free  from 
weeds,  and  that  the  ground  is  well  stirred.  Keep  down  all  suckers— cut  any 
ties  that  may  not  previously  have  been  cut,  and  stake  up  any  buds  or  grafts 
that  may  be  growing  crooked.  During  the  month  cherries  will  come  in 
from  the  earlier  districts.  See  that  they  are  well  and  lightly  packed,  and  the 
top  well  faced,  as  a  little  extra  trouble  in  packing  often  makes  a  difference 
of  over  a  penny  a  pound  in  the  price  of  the  fruit.  As  these  notes  have  now 
been  written  for  each  month  of  the  year,  I  think  I  cannot  do  better  than 
conclude  with  the  following  advice,  which  is  especially  applicable  at  the  com- 
mencement of  the  fiuit  season,  and  that  is  to  send  nothing  but  good  fruit  to 
market,  and  to  eo  grade  it,  pack  it,  and  market  it,  that  it  will  show  off  to  the 
best  advantage,  when,  instead  of  being  a  drug  on  the  market,  it  will  be  readily 
sold,  and  insteiwi  of  landing  the  grower  in  loss  will  bring  him  in  a  good  profit. 

Fruit-growing  to  be  a  success  now,  must  be  conducted  on  far  different 
lines  from  what  it  has  been  in  the  past ;  the  old  easy-going  lines  for  fruit- 
growers are  gone,  and  the  man  who  wants  to  make  fruit-growing  pay  must 
keep  up  with  the  times,  and  use  his  brains  as  well  as  his  hands. 

He  must  keep  his  trees  well  pruned  and  judiciously  manured— his  orchard 
free  from  all  kinds  of  diseases,  and  in  the  highest  state  of  cultivation ;  and 
he  must  grow  nothing  but  first-class  fruit,  which,  no  matter  whether  it  is  used 
fresh,  or  is  canned,  dried,  made  into  jams  or  jellies,  or  exported,  will  be  a 
credit  to  our  Colony, 
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A  New  Pruit-dryer. 

Ijf  the  Fruit  Conference  Bulletin  recently  issued  there  appear  illustrations, 
together  with  a  description,  of  a  new  f ruit-drjer.  The  credit  of  making  and 
exhibiting  this  fruit-dryer  should  have  been  given  to  the  Universal  Nursery 
Company  of  Wahroonga  instead  of  to  Mr.  Jefferson,  who  simply  appeared  on 
the  occasion  in  question  as  one  of  their  staff,  though  at  the  same  time  he 
is  the  acknowledged  inventor  of  the  dryer,  and  it  was  probably  on  this 
account  that  the  misunderstanding  occurred.  At  the  request  of  the  com- 
pany we  reproduce  both  illustrations  and  description :  — 

"  For  drying,  fruit  should  be  picked  fully  ripe,  but  not  too  soft  to  cut. 
As  soon  as  possible  cut  and  pit  (stone)  the  fruit.     In  cutting  make  a  clean 


cut  around  the  suture,  dividing  the  fruit  in  equal  halves ;  extract  the  pit 
and  place  the  fruit,  cu])  upwards,  on  the  tray.  After  pitting,  place  the  fruit 
in  the  sulphur-box,  which  for  a  small  drying-plant  may  be  constructed  at  a 
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cost  of  a  few  Bhilliogs.  Allow  the  sulphur  fumes  to  thoroughly  permeate 
the  fruit  for  about  one  hour,  in  order  to  give  it  a  bright  appearance,  and 
also  to  destroy  insect  lava.  The  drier,  of  which  accompanying  sketches  are 
given,  was  exhibited  at  the  New  South  Wales  Fruit  Conference,  and  was 
constructed  by  J.  S.  Jefferson,  recently  from  California,  and  is  built  on  the 
same  principle  as  the  best  Californian  evaporators. 

"  The  heat  is  supplied  by  a  dome-shaped  furnace,  which  thoroughly  radiates 
the  former  throughout  the  hot-air  chamber.  From  here  the  heated  air  rises 
and  passes  to  the  fruit-receiver.  In  the  latter  the  trays  slide  on  runners, 
and  are  so  arranged  that  each  row  of  trays  catches  a  portion  of  the  hot  air. 


This  air  is  kept  in  motion  until  it  reaches  the  end  of  the  chamber,  where, 
laden  with  moisture,  it  rises  and  escapes  by  a  vent  on  top.  By  placing  the 
hand  on  this  opening  a  strong  current  of  hot  air  will  be  found  escaping  when 
the  drier  is  at  work.  The  furnace  is  equally  adapted  to  burn  wood  or  coal. 
The  evaporator  will  dry  four  hundred  pounds  of  green  fruit  in  twenty-four 
hours,  and  as  the  current  of  hot  air  passes  over  and  under  the  fruit  the 
latter  is  dried  on  top  and  bottom  at  tne  same  time.  The  machine  can  be 
easily  taken  apart  and  shipped.  In  its  construction  lightness  and  strength 
are  combined." 
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Remedt  for  Potato  Scab. 

A  PACifAGE  of  diseased  potatoes  received  at  the  Department  was  found  by 
Dr.  Cobb  to  be  affected  by  the  fungus,  causing  the  disease  known  as  scab. 
The  following  remedies  were  recommended : — 

1.  Discard  such  potatoes  as  peed,  or,  if  scabby  potatoes  must  be  used, 
they  should  be  first  soaked  in  a  cold  solution  of  2  oz.  of  corrosive 
fiublimate  {very  poisonous  substance)  in  every  sixteen  gallons  of 
water,  made  up  in  a  wooden  vessel  such  as  a  cask  or  wooden  tub. 
Metal  must  not  come  into  contact  with  this  solution,  or  both  the 
solution  and  the  metal  will  be  spoiled. 

■2.  Land  that  has  borne  scabby  potatoes  will  continue  to  infect  new 
crops.  It  is,  therefore,  preferable  to  move  to  new  land,  and  this 
should  not  be  such  as  has  received  drainage  from  infected  land. 

:3.  In  buying  seed  stipulate  that  the  seed  shall  come  from  a  non-scabby 
crop. 

These  measures  will  rid  any  grower  of  scab  in  a  season  or  two. 
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AGRICULTURAL  SOCIETIES  SHOWS,  1895-6. 


1895. 

Society. 

Dapto  A.  and  H.  Society    ...        ...         

Albion  Park  A.  and  H.  Society      

Kiama  Agricultural  Association 

Momya  A.  and  P.  Society  ...        

Lismore  A.  and  H.  Society » 

WoUongong  A.  and  H.  Awociation         

Berry  A.  and  H.  SocieW 

Alstonville  A.  and  H.  Society       

Bega  A.  and  P.  Society       

Gosford  H.  and  A.  Association     

Ulladnlla  (Milton)  A.  Association 

Uralla  P.  and  A.  Association        

Candelo  A.  Association       

Berrigan  A.  and  H.  Society  

Lithgow  A.,  H.,  and  P.  Society 

Nepean  District  (Penrith)  A.»  IL,  and  I.  Society 

Tumut  A.  and  P.  Association        

Camden  A.  and  H.  Society... 

Robertson  A.  Society  ...        ... 

Goulbum  A.,  P.,  and  H.  Association      

'Combined  New  England  District  Show  (Glen  Innes  and 

Armidale  Association) 

Gnndagai  P.,  A.,  H.,  and  I.  Association 

Crookwell  A.  and  P.  Association 

Cudal  A.  and  P.  Society     

Cooma  P.  and  A.  Association        

Tenterfield  P.  and  A.  Society        

Taralga  A.  and  P.  Association       

Berrima  District  (Moss  Vale)  A.  and  H.  Society 

Liberty  Plains  H.  Society 

Royal  Agricultural  Society  of  New  South  Wales 

Walcha  P.  and  A.  Association       

Cootamundra  A.,  P.,  H.,  and  I.  Association     

*Inverell  P.  and  A.  Association 

Castle  Hill  A.  and  H.  Association  

Namoi  (Narrabri)  P.,  A.,  and  H.  Association    

Wellington  P.  and  A.  Society       

Mndffee  A.  Society 

Williams  River  A.  and  H.  Association 

Warialda  P.  and  A.  Association 

Bathurst  A.,  H.,  and  P.  Association       

Hunter  River  A.  and  H.  Association       

Coonamble  P.  and  A.  Association 

Gwydir  P.  and  A.  Association  (Moree) 

Macleav  A.  and  H.  Association  (Kempsey)        

pper  Manning  (Wingham)  A.  and  H.  Association      ... 

Walgett  P.  and  A.  Association     

Nyngan  and  District  P.  and  A.  Society 

Central  Australian  P.  and  A.  Association  (Bourke) 

Cobar  P.  and  A.  Association  

Riverina  P.  and  A.  Society  (Jerilderie) 

Hay  P.  Society         

Condobolin  P.  and  A.  Association 

Narandera  P.  and  A.  Association 


SecKtaiy. 

; 

Date. 

A.B.ChippindAle 

Jan.  8, 

T.  Armstrong  ... 

If 

16.17 

J.  SomerviUe  ... 

t» 

24,25 

J.Kay 

G.T.Hindmarah 

f> 

29,30 

» 

30,31 

J.  A.  Beatson ... 

9» 

30.31 

A.J.  CoUey    ... 

Feb.  6,  6.  7 

H.  R.  Elvery  ... 

» 

7,8 

A.  J.  Wilson  ... 

f» 

12,13 

J.  Maolntyre  ... 
C.  A.  Cork      ... 

f  J 

15,16 

ft 

19.20 

J.  D.  Leeoe     ... 

ff 

19,20 

C.  H.  Brooks  ... 

»> 

19.20 

R.  D.  Dmmmond 

i> 

20 

M.  Asher 

II 

21,22 

R.  Benand       ... 

11 

21,22 

W.  A.  Bridle  ... 

II 

26.27 

W.  R.Cowper.. 

II 

26,27,28 

R.  J,  Feipison.. 

91 

27,Mar.l 

J.  J.  RoberU  ... 

Mar 

.  14, 15 

John  A.  Martin. 

}i 

20,21 

W.  RKyle     ... 

II 

21,22 

H.  J.  Peard      .. 

91 

21,22 

C.  Schramme  ... 

II 

26 

W.Madgwick... 

April  3,  4 

J.  Harker 

II 

5.6,7 

J.  J.  Walsh     ... 

19 

6.7 

J.  Yeo 

91 

7.8,9 

W.  M.  Thomas.. 

)} 

10 

F.  Webster     ... 

II 

10  to  16 

H.  Chapman    ... 
T.  WilDams    ... 

19 

13,  14 

II 

13,  14 

J.  M'Dveen     ... 

99 

14,15 

F.  H.  G.  Rogers 

II 

15,  16 

J.  Riddle 

II 

17. 18, 19 

R.  Porter 

II 

18,  19 

J.  M.  Cox       ... 

It 

18,19 

W.  Bennett     ... 

91 

24,25 

W.  B.  Geddes... 

91 

24,25 

W.G.Thompson 

II 

24,25.26 

W.  C.  Quinton.. 

May 

1.2,3,4 

F.  R.  Salt 

99 

8,9 

J.  G.  CJohen     ... 

II 

8,9 

H.  R.  Gray     ... 

It 

8,  9.  10 

P.  Doust 

99 

9,10 

P.  W.  Kenny  ... 

II 

14,  15 

E.  H.  Prince   ... 

99 

15,  16 

J.W.Martin... 

99 

22,  23 

W.Bedford    ... 

99 

29,30 

.  W.  A.  Maokie  July  23,  24 
F.  W.  Blanche..  .,  25,  26 
W.  H.  Gamsey  „  30,  31 
J.  F.  Willans  ...     „    31,Ang.l 


•  District  National  Prizes  to  be  oVereii 
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1895. 
Societj.  SccreUiy.  Date. 

Forbes  P.,  A.,  and  H.  Association  W.  G.  Bowling  Aug.  8,  9 

Parkes  P.,  AT.  and  H.  Association  H.  S.  Howard...      „    14,  15 

Northern  A.  Association  (Singleton)       C.  Poppenhagen     „    28,  29 

Temora  P.,  A.,  H.,  and  I.  Association W.  H.  Tubman     „    28,  29 

Grenfell  P.,  A.,  and  H.  Association        Geo.  Cousins   ...  Sept.,  4,  5 

Albury  andf Border  P.  and  A.  Association         G.  E.  Mackay...      „     11,  12 

GermantonP.  and  A.  Association  H.  R.  Bridson...      „     18,  19 

Junee  P.,  A.,  and  I.  Association T.  C.  Humphrys      ,,     18,  19 

Burrowa  P.,  A.,  and  H.  Association       J.  H.  Clifton  ...      „     19,  20 

St.  George's  Horticultural  Society  C.  H.  Halstead.  Oct  18,  19 

Horticultural  Society  of  New  South  Wales       H.  H.  B.  Bradley    „    24,25 

1896. 

Dapto  A.  and  H.  Society *.. A.  B.  Chippindale  Jan.  7,  8 

Albion  Park  A.  and  H.  Association        T.  Armstrong...     „     15,16 

Kiama  Agricultural  Association J.  Somerville  ...     ,,    23,24 

Gosford  A.  and  H.  Association      W.  Mclntyre  ...      ,,    24,  25     » 

Wollongong  A.,  H.,  and  I.  Association J.  A.  Beatson...     „    29,  30 

Shoalhaveu  A.  and  H.  Association  T.C.  Kennedy...  Feb.  13,  14 

UlladuUa  Agricultural  Association  C.A.Cork      ...     ,,     18,19 

Cobargo  A.,  P.,  and  H.  Society T.  Kennelly     ...     „     18,19 

Southern  New  England  (Uralla)  P.  and  A.  Association  J.  D.  Leece     ...     „    25,  26 

Tumut  A.  and  P.  Association        N.Emanuel     ...     ,,    25,26 

Alstonville  and  Richmond  River  F.,  C,  A.,  and  H. 

Society H.  R.  Elvery  ...     „    25,  26 

Camden  A.,  H..  and  I.  Society W.  S.  Cranfield     „    26,27,28 

Robertson  Agricultural  Society R.  G.  Fercuson  Mar.  3,  4 

Bega  A.,  P.,  and  H.  Society  J.  Underbill    ...     „    4,5 

Inverell  P.  and  A.  Association     J.  M'llveen     ...     ,,     5,6,7 

Liiddenham  A.  and  H.  Society     R.  G.  Megarrity     „     10,11 

Berrima  District  (Moss  Vale)  A.,  H.,  and  I.  Society  ...  J.  Yeo „     10, 11, 12 

Goulbum  A.,  P.,  and  H.  Society J.  J.  Roberts  ...     „     12,  13 

Cumnock  P.,  A.,  and  H.  Association      T.Howard       ...     „     17 

Armidale  and  New  England  P.,  A.,  and  H.  Association  W.  H.  Allingham     „     17,  18, 19 
Port  Macquarie    and  Hastings   District  A.   and   H. 

Society J.  Y.  Butler    ...     „     18,  19 

Gundagai  P.  and  A.  Society  A.  Elworthy    ...     „     19,  20 

Lismore  A.  and  I.  Society W.Moses        ...     ,,     19,20 

Cooma  P.  and  A.  Association        W.M.Madgwick     ,,    25,26 

Royal  Agricultural  Society  of  New  South  Wales         ...  F.  Webster      ...  April  1  to  7 

National  Pomological  Society        H.  R.  Whittell. .     ,,    15  (about) 

Namoi  P.,  A.,  and  H.  Association  (Narrabri) J.  Riddle        ...     ,,     15,  16,  17 

Warialda  P.  and  A.  Association W.  B.  Geddes...     „    22,  23 

Hunter  River  A.  a  id  H.  Association  (West  Maitland)...  W.  C.  Quinton        „    22,  23,  24 
Richmond  River  A.,  H.,  and  P.  Society  (Casino)        ...  J.  T.  Tandy     ...     ,,     23,  24 
Hawkesbury  District  Agricultural  Association...        ...  C.  S.  Guest      ...  May  9,  10,  11 

Coouamble  P.  and  A.  Association...        F.  R.  Salt        ...     ,,     13,14 

Warren  P.  and  A.  Association      F.  C.  Tomjison...  June  4,  5 

Urana  P.  and  A.  Society C.  N.  Culley   ...  July  18,  19 

Temora  A.,  H.,  and  I.  Association  W.H.  Tubman...  Aug.  29,  30 

Albury  and  Border  (Albury)  P.,  A.,  and  H.  Society  ...  G.  E.  Mackay.  .  Sept  10, 11 

Secretaries  of  Societies  are  asked  to  forward  dates  of  forthcoming  Shows  as  soon 
as  decided. 


[Three  Plates.] 
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ADVERTISEMENTS. 


BEST  SEED  WHEAT  FOR  SALE. 


IBBG  to  annoniiee  to  the  farmers  of  Australia  that  I  hare  a  Umited  quantity  of  the 
followiag  wheats  to  dispoae  of.  These  wheats  have  been  bred  earefolly  for  ae^eral 
years,  and  have  been  improved  acoordinff  to  the  methods  proposed  by  Dr.  Cobb.  This 
IS  t^  first  season  they  have  been  offered,  and  only  a  limited  qoaatity  will  be  disposed 
of.  AH  applications  should  therefore  be  sent  in  at  once.  Those  who  watt  will  ran  the 
risk  of  disappointmenl 

J.  COLEMAN, 

VVsgga  Wagga,  New  South  Wales. 

SPICIAL  AKNOUirCSXEVT. 

Since  ihejlrst  issue  qfthis  advertisement,  one  month  ago,  apptieatkms  have  beem  mtadcJrwBL 
all  sides  for  these  wheaU,  The  samples  (Applied  for  (already  omet  five  hundred  ta  wmmSer) 
include  nearly  every  sort  of  uAeeU  in  the  list.  Owtny  to  the  number  ofappUcamts  I  AetU  not 
he  able  to  supply  mere  than  a  very  limited  quantity  tfoomt  i^ihe  varieties, — J.  Colsmajt. 

Diicription  of  the  Wliesti. 

These  wheats  are  Hie  result  of  five  years  of  careful  study  and  selection.  They  are  the 
best  of  over  1,000  samples  obtained  from  all  parts  of  the  worid — Australia^  New  Zealand, 
United  States,  Great  Britain,  Russia,  India,  Japan,  China,  South  Africa,  Italy,  Spain, 
Franoe,  Germany,  Hungary,  Turkey,  Algiers,  Mexico,  ChiH,  and  Canada.  The  whole 
world  has  been  drawn  upon  for  these  samples.  At  great  expense  they  have  been  grows 
side  by  side  for  several  years  and  carefully  compared  with  each  other,  and  only  the  best 
are  here  offered.  Some  of  these  now  offered  were  pronounced  last  year  by  experienoed 
judges  to  be  the  finest  samples  of  grain  they  had  ever  seen.  No  such  wheals  nave  enrer 
before  been  offered  in  Australia  by  the  Ciovemment  or  anyone  else.  They  have  been 
spedally  selected  as  early,  prolific,  or  rust-resistant,  and  they  may  be  relied  unon  as  true 
to  name  and  pure.  For  convenience  the  names  given  are  those  approved  by  the  late 
Intercolonial  Committee  on  Wheat,  appointed  by  the  %'arious  AustnOisn  Oovemments. 
A  copy  of  a  pamphlet  on  seed-wheat  whl  be  sent  out  with  each  order,  blowing  ezacQy 
how  the  wheats  should  be  treated. 

The  following  are  desoriptioos  of  the  differ^ut  sorts.  AH  are  ^oalMiteed  to  Veipore 
seed,  true  to  name,  and  of  the  hi^est  possible  quality. 

AUsra  8pri]«-fivs  skdlU^gs  per  bushel. 

By  its  maiiEed  «MrUiieM  tkia  wheat  esoapM  mst.    Moreover,  it  is  not  very  mst-liable.    It  stools 
xmther  spairingly,  but  yislds  fsix^  weD»  and  its«ain  thoi^h  smaU  wiU  be  foimd 


PsoKXirxirT  Chasactesistics.— Kedinm  belght,  rather  brittle  yellow  straw,  reddish  bald  heads, 
beaatifol  small  white  grain  of  good  qnalitr,  very  eailv,  prolific,  escaping  rust  through  its  eaxliness, 
liable  to  shelL  Yields  a  good  qnantit?  of  no«r  of  good  oMOur,  fkixly  strong,  with  low  peroottage  of 
glnten.    It  may  be  sown  late. 

Australian  Talavera-^svisn  AilUngi  andsigpsaee  per  hmhA  (nearly  all  spoken  ftr). 

L^ke  the  Ta^avera  de  BellsTue,  the  Aostralian  Talavera  is  a  hardy  mid-feasoa  wheat  which  is 
inclined  to  creep,  and  stools  well  and  vields  well,  end  is  somewhat  resistant  to  mst.  It  is  |iroIific,  and 
its  grain  is  of  exceptionally  good  quality.  It  is  grown  to  considerable  extent  in  Aostxslia,  although 
mncn  of  the  wheat  grown  nnder  the  name  of  Talavera,  White  Talavera,  Ibc.  is  not  TUavera  at  all«  but 
totally  dilTerent. 

Pbohivbiit  Chabactsbutics.— Kedinm  heocht,  strong  straw,  bald  whitish  ssrs,  Isrge  yeilowish 
grain  of  exceptionally  good  milling  qualify,  mid-season,  somewhat  resistant  to  mst,  likely  to  shell  a 
little,  yields  well. 

Barwick— Five  shiUin-s  per  busheL 
Belatonrka— Five  shillings  per  boshsL 
Berthoud— Ten  shillings  per  busheL 

'  This  is  pla'nly  a  hardy  s^rt  of  mid-season  wheat,  and  «ith  the  right  treatment  fairly  nrolific.  It 
is  inclined  to  creep,  th.ugh  it  does  not  stool  very  freely;  but  this  can  ba  compensated  fur  oy  an  extm 
(luantity  of  seed  ler  acte,  say  a  fourth  to  a  third  more  than  for  most  e:'rt8,  this  being  all  the  more 
necessary  as  the  leed  is  usually  very  large.  It  is  somewhat  liub'e  to  rust.  This  wheat  is  not  early,  nor 
yet  late.  It  should  be  sown  early.  It  will  do  well  on  land  which  is  not  of  the  best  character.  The 
Berthoud  has  an  unmistakable  resemblance  to  the  White  Lammas,  but  the  eaxs  taper  more  and  are 
more  curved  when  ripe ;  it  alto  stools  less  f reelv. 

Fbomihxxt  Crabactsbisticb.— Medium  height,  strong  straw,  curved  yeUow  ears  with  dashes  of 
faint  pink  or  brown,  hooked  points  to  the  chaff,  beautiful  large  grain  of  good  millmg  quality,  mid. 
season,  excelleat  yielder,  only  somewhat  liable  to  rust,  may  shell  a  little,  good  yielder. 
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CuLning  Dowm  Knit  Beditant— Fire  sldUingB  per  Inuhel. 

The  name  girva  to  this  whwt  wnmld  implj  that  it  haa  mat-reaiataat  propertioa*  It  has,  and  it 
ewtainiy  ia  ear^r  anoogh  to  be  a  mat-— caping  aort.  The  grain  ia  of  fairly  good  quality.  Ini^^eanukoe 
the  Canning  Domia  Bnat-reaistaat  reaomhloa  a  iramber  of  wheata  now  grown  ik  Inua,  and  we  belieTe 
tiiat  it  is,  in  faot,  related  to  them,  if  not  of  them.  All  anoh  wheata  ate  remarkable  for  their  ability  to 
yield  aomethibttr  of  a  crop,  eren  on  poor  land  and  with  bad  treatment.    It  jlelda  moch  more  than  one 


would  Boppoaenom  its  appearanee.    The  grain  ia  aooeptable  to  Anstralian  millers. 

PftomifSMT  CHAnMrrsjtiSTics.— Short,  weak,  yellowidi  straw,  whitish  or  roqr  oearoea  neaosr 
yeUowiah  pointed  groin  of  medium  aize  and  good  quality,  yery  early,  yields  fairly  well,  both  mat- 


resiatant  and  rust-eaoaping,  not  liable  to  ahel 
Clawson— Five  shillings  per  bushel. 
Deflaace— FlTe  shillingi  per  bvshel. 

Pringle's  Defiance  ia  a  hardy,  prolific,  latiah  wheat,  reaistant  to  mat,  and  yielding  a  groin  almost 
identical  with  that  of  Blount's  I^ambrigg.  It  stools  freely,  and  thrlTea— that  is,  yieMs  some  sort  df  a 
crop,— even  on  rather  poor  land  and  with  poor  treatment.  Wheats  answering  this  deeoription  are 
grown  in  all  the  Australian  colonies,  the  most  i>rominont  of  which  is  Smith's  Nonpareil. 

Pbom THXHT  Chabactskibtics.— Medium  height,  strong  whitish  straw,  bald  whitiflh  or  yellow  heads 
amber  grain  of  medium  sise  or  small,  late,  productire,  ruatresistant,  somewhat  liiU>le  to  shelL    Easily 
milled,  yields  fair  peroentage  of  fairly  strong  flour,  with  good  quantity  of  gluten. 
Early  Para— Fire  shillings  per  bushel. 

Early  Fara  is  among  the  earlier  of  the  prolific  and  rust-esoaping  varieties.  It  stools  well  but  does 
not  creep,  and  its  grain  is  of  very  crood  qualitT.  If  only  by  aelectlon  the  straw  could  be  atrenghtened— 
a  matter  of  no  great  difficulty,  we  belieTe— thia  rariety  would  eclipse  many  of  the  sorts  now  grown.  If 
sown  earlT,  it  ripens  its  graui  before  the  warm  moist  spells  likely  to  occur  in  late  mid-summer.  This 
variety  originated,  we  believe,  in  South  Australia,  and  for  a  season  or  two  it  was  much  spoken  of  as  the 
coming  variety.    It  has  been  tried  in  all  the  Australian  colonies.    It  is  related  to  Kind's  Jubilee. 

Pbomiksnt  Chabactbkistics.— Medium  height,  weak  and  biittle  white  straw,  bald  whitish  heads, 
yellowish  groin  of  medium  size  and  good  quality,  very  early,  rust-liable,  but  escaping  if  sown  at  the 
proper  season,  prolific,  little  liable  to  shelL 
Farmer's  Friend— Five  shUlings  per  bnsheL 
Qrosse'i  Prolific- Five  shillings  per  bnshel. 

Qrosse'e  Prolific  may  be  caUisd  an  abbreviated  purnle-straw  wheat.  Exe^t  in  form  it  completely 
resembles  the  purple  straws,  being  delicate,  and  very  liable  to  rust,  but  a  great  yielder  in  a  good  season, 
and  on  good  well-cultivated  land.  Though  the  ears  are  short,  tnev  contain  a  surprising  amount  of 
grain.  This  wheat  will  stuid  gales  without  break^  down,  and  wiuiout  much  shelling.  The  grain  is 
of  very  good  milling  qualitv,  from  the  Australian  point  of  view. 

pBOicnnDrT  Chaiuctkbistics.— Bather  short,  strong  stiif  purple  straw,  short  bald  dub-shaped 
ears,  large  yellow  grain  of  good  quality,  rather  early,  productive,  mst-liable,  does  not  shell. 
Hudson's  Eaiiy  Parple  StrawHSeren  shillings  and  sixpence  per  bnsheL 

This  will  not  do  very  well  in  an  adverse  season  or  on  badly  drained  ground.  It  is  very  liable  to  mst. 
but  being  a  very  earlv  wheat,  it  will  usnallv  ripen  its  grain  early  enouf^  to  escape  the  bad  effects  of 
the  warm  moist  weather  likely  to  occur  in  October  and  November.  If  sown  early  it  will  r^n  in 
November,  if  the  season  is  faii^  good.  Hudson's  Early  Purple  Straw  is  a  very  prolific  wheat,  and  is 
b^ond  question  one  of  the  very  best  of  the  purple  straw  sorts.  It  is  not  now  grown  to  any  extent 
here,  but  it  is  sure  to  come  into  favour  as  soon  as  it  can  be  distributed  and  becomes  known.  Steer's 
Early  Pnrnle  Straw,  Farmer'a  Friend,  Fillbag,  Battling  Tom,  Bed  Straw,  Northern  Champion,  Jacinth, 
and  possibly  Bed  Tuscan,  are  different  atrains  of  purple  Straw,  very  similar  in  form  to  Hudson's  Early 
Pur^  Straw,  and  equally  rust-liable,  but  for  the  most  part  are  later.    All  are  prolific. 

Pbomihxht  Chajlactsustics.— Tall,  strong,  purple  straw,  large  bald  rofff  heads,  large  yellow  grain 
Of  superior  quality,  quite  early,  verv  productive,  verr  rust-liable,  not  liable  to  snelL    Yields  good 
quantity  of  flour  of  good  colour  and  mirly  str<»ig,  but  low  peroentage  of  gluten. 
Improved  Fifii— Five  shillings  per  bnsheL 

Fair  milling  wheat,  yielding  very  strong  flour  of  good  colour  and  high  pwoentaffs  of  gluten. 

Imnroved  Fife  is  a  hardy  rust-resistant  late  sort— a  typical  Fife ;  it  swols  well,  is  nUrly  prolific* 
and  yields  o  groin  of  good  Quality,  rich  in  gluten,  and  valued  in  America  l^  the  millera.  W]^t^  late- 
ness is  not  an  objection,  it  u  worthy  of  attention.    It  must  be  sown  earlv, 

PsoMisxsT  Chabactbkistics.— Medium  height,  strong  yellow  straw,  bald,  rosy  ears,  amaU  yellowish 
grain,  valued  in  America  by  millers,  late,  fairly  productive,  somewhat  liable  to  shell,  rust-resistant 
King's  Jabilee— Five  shiUings  per  bnsheL 

This  is  one  of  the  very  earliest  varieties.  It  stools  fairly  well,  and  yields  well  on  good  soiL  The 
structure  or  composition  of  its  tissues  renders  all  its  parts  weak  and  brittle.  It  is  very  liable  to  ruat. 
but  if  sown  early  it  ripens  before  much  damage  is  done.    This  wheat  will  never  give  satufaotion  except 


then  be  a  very  useful  variety— ous  that  might  possibly  do  for  thewarm  moist  coast  districts.  We 
believe  King's  Jubilee  originated  in  South  Australia  some  years  ago.  It  has  not  come  into  general 
cultivation.    Early  Baart  is  one  of  the  parents  of  this  sort. 

Pbomutsbt  Chabactbbistics.— Medium  height,  weak  and  brittle  straw,  bald  whitish  ears,  long 
whitish  mOn  of  medium  size  and  good  quality,  very  early  indeed,  productive,  not  liable  to  shell— i» 
fact,  rather  diflcult  to  thresh,  liable  to  mst,  but  frequently  esci^ing  on  acoount  of  nsilinssn 
Blonnt's  Lambrigg— Five  shillingi  per  bniheL 

The  Australian  Blount's  Lambrigg  originated  with  Mr.  Wm.  Farrer  fax  the  Qneanbeyaa  district, 
New  South  Wales,  from  seed  imported  from  America.  It  has  found  favour  in  many  parts  of  the 
countrr,  and  more  and  more  of  it  is  grown  from  jeor  to  year.  It  has  a  marked  power  to  resist  rust, 
and  is  to  be  highly  recommended  on  that  account.  The  grain  is  of  otHj  fUr  milling  qnsJity.  This 
variety  will  not  do  well  on  naturally  wet  land,  nor  in  a  very  wet  season,  except  the  dramage  be  good. 
It  ia  a  late  wheat,  and  must  be  sown  eariy.  It  is  not  suitable  for  coast  districts.  It  belongs  to  the 
Defiance  type,  and  closely  resembles  Pringle's  Defiance  and  Smith's  Nonpareil.  It  is  better  suited  for 
export  than  for  the  Anstralian  home  market. 

Pbomihbmt  Chabactbbistics.— Of  medium  height,  tough  straw,  bald  yellow  ears,  small  flat  grain, 
of  bur  milling  quality,  late,  good  yieldor,  resistant  to  rust,  not  likely  to  shell. 
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Leak's— FlTe  tliilliiift  per  ImtheL 

Leak's  is  hardj  and  fairly  prolific  sort»  haring  the  form  of  the  Fife  wheats,  not  early  nor  yet  late, 
yielding  a  grain  of  fair  milling  qnality.  It  resists  rust  fairly  and  is  free  from  shelling,  and  on  these 
accounts  is  cultirated  to  considerable  exttJit  in  Aostralia,  especially  Sonth  Anstralia.  It  shoold  be 
sown  early.    It  holds  the  grain  well. 

Pbomiiibht  Chabactsiistics.— Abore  medium  height,  yellowish  (somewhat  brittle)  straw,  bald 
yellowish  ears,  yellowish  grain  of  medium  size  and  fair  quality,  rather  late,  fairly  product  ire,  fairly 
resistant  to  rust,  not  liable  to  shelU    Orain  eaqr  to  mill  and  yielding  flour  of  good  colour,  fair  strength, 
and  a  good  percentage  of  gluten. 
Marthall's  White— TiT6  thillinfft  per  huhel. 
Poland— Seren  thilliii^  and  siipeQce  per  bnsheL 

This  peculiar  rariety  is  late,  and  is  useless  for  flour.  It  is  used  for  green  stock  food  ia  some  parts 
of  Europe  ;  and  this  leads  us  to  call  attention  to  it  here  as  being  worthy  of  trial  for  those  purposes  i  i 
this  country.  The  grain  is  rich  in  gluten,  and  is  suitable  for  macaroni  and  for  stock.  It  is  much 
grown  in  North  Africa  -for  instance,  in  Egypt  and  Algeria.  It  is  sometimes  called  liammoth  Bye,  It 
is  very  resistant  to  rust. 

Promikckt  Chakactxribtics.— Very  tall,  very  strong,  yellow  straw,  reiy  large,  chaffy,  bearded 
pendulous  ears,  rery  large,  long,  dark  grain  of  Tery  poor  milling  quality,  nud  poason,  rust  resistant, 
proliflc,  not  liable  to  shell. 
Steinwedel— Fire  shillingt  per  bnahel. 

The  grain  of  ^teinwedel  is  starchy,  but  of  flrst^ass  milling  quality  from  the  Australian  point  of 
Tiew,  and  consequently  it  brings  a  good  price  in  Australia.  Owing  to  its  earliness,  this  variety  eett^es 
rust  in  msny  districts  if  it  is  sown  early  and  well  on  good  Isnd.  It  is  unsuitaUe  for  coast  regions. 
This  sort  must  be  harrested  promptly  whenerer  it  becomes  ripe. 

PaoMiHEHT  Cbabactbbistics.— Tall,  strong,  purple  straw,  large,  bald,  ro^y  ears,  large  yellow 
grain  of  very  good  quality,  early,  rery  productire,  Tery  rust-liable,  shells  badly. 

Sicilian  Square-headed  Bed— FiTe  ihiUinga  per  hnshel. 

Hard  to  mill.    Flour  yellow  with  high  percentage  of  gluten. 
VeWet  Pearl— FiTe  iMUinn  per  botheL 

Velvet  pearl  is  a  very  early  wheat,  giring  a  grain  of  Tery  good  milling  quality,  from  the  Australian 
point  of  view,  but  is  only  a  fairly  good  yielder,  as  it  stools  rather  sparingly  in  an  upright  manner.  It 
will  stand  a  dry  climate,  in  fact  seems  particularly  suited  to  such.  Although  the  stools  are  small,  this 
is  easily  compensated  for  by  thicker  sowing.  The  bulk  of  seed  per  acre  is  about  the  same  as  for  other 
Tarietiee,  the  seed  being  small.  The  wheats,  of  which  this  is  an  example,  seem  to  hare  come  into 
favour  in  but  few  parts  of  the  world.  The  variety  known  ss  Red  Califomian,  with  velvet  chaff,  appears 
to  be  identical  with  the  present:  both  resemble  Allora  Spring,  but  the  latter  has  not  velvet  chaff. 
New  Zealand  Velvet  apuears  to  oe  the  same  as  Velvet  Pearl.  A  wheat  known  ss  Kezican,  or  Bed 
Mexican,  is  identical  with  this.  Velvet  Pearl  b  early— early  enough,  perhaps  to  be  called  rust-escaping. 
It  is  identical  with  Bl^  de  Mars  de  Califomie  of  France.  A  considerable  qnanti^  of  it  is  grown  la 
South  Australi-i  and  New  Zealand. 

Pbomikkht  Chasactkbistics.— Medium  height,  short,  bald,  Telvety,  red  heads,  smsllish  white 
grain  of  good  quality,  very  early,  fairly  good  yielder,  liable  to  sheU.     - 
White  Lammaa- Fire  shiUingi  per  bnihel.   (Nearly  all  spoken  for.) 

This  handsome,  freely-stooling,  prolific,  hardy,  mid-season  wheat  is  well  known  and  deservedly 
popular.  It  is  cot  resistant  to  rust,  and  vields  grain  of  very  good  qnality.  It  is  suitable  to  any  but 
the  coast  districts.  It  varies  considerably  in  form,  but  is  easy  to  recognise.  A  wheat  we  have  observed 
under  the  name  of  Scotch  Wonder  also  resembles  the  White  Lammas,  bat  is  taller  and  more  slender 
in  all  parts,  even  the  grain  being  proportionately  narrower,  though  e^^ually  blunt  at  b^th  en'Ss.  Dallas 
is  a  wheat  much  like  White  Lammas,  but  inferior  to  it.  It  has  slenderer  hosds  with  "w^iioip  swns. 
The  grain  of  White  Lammas  is  typical  of  those  held  in  fo>vour  by  Australian  millers. 

Pbomikbitt  Cbabactxbisticb.— Tall,  strong  straw,  bald  whitish  ears,  tipsof  chaff  salmon-coloured, 
large  yellowish  grain  of  good  milling  quality,  mid-season,  good  yielder,  not  resistant  to  rust,  does  not 
shell.  Very  easy  to  mill,  and  yielding  fairly  strong  flour  of  good  colour,  and  a  good  percentsge  of 
gluten. 

White  Tnscan-FiTe  shUlinft  per  botheL 
White  VeWet-FiTe  shillingi  per  hntheL 

It  is  quite  liable  to  rust,  but  is  rather  early,  and  may  escape  rust  on  that  account.  It  stools  fairly 
well,  and  as  tbe  grain  b  small,  it  requires  less  bulk  of  seed  per  acre  than  the  larger  grained  sorts.  Our 
impression  is  that  it  does  best  in  limestone  country.    It  stools  well,  but  does  not  creep. 

PBOMiirxirr  Chabactxxisticb.— Medium  height,  white  straw  of  medium  strength,  bald,  white, 
velvety  heads,  beautiful  small,  white,  plump  grain,  of  excellent  milling  quality;  mooerately  ear^, 
productive,  rust-liable,  not  liable  to  shelL 

One-pound  packages  of  Seed-wheat  from  Stad-plots. 

A  namber  of  farmers  having  intimated  their  intention  to  grow  aeed-wheat  in  the  same 
manner  as  is  now  done  at  Wagga,  I  wiU  sell  a  few  pounds  ofseed  from  the  stud-plots  at 
Is.  per  pound,  prepaid.  This  is  the  best  seed  it  is  possible  to  bn^,  and  is  suitable  for 
use  in  starting  stud-plots,  as  advocated  by  Dr.  Cobb,  the  seed  bemg  in  fact  taken  from 
the  stud-plots  at  Wagga.  The  following  sorts  are  available  :— 
Allora  Spring  Algerian 

Australian  TalaTera  Defiance 

BelleTue  TalaTera  Early  Para 

Berthoud  Farmer's  Friend 

Canning  Downs  Bust  Beaistant  Qrosse's  Prolific 

VelTet  Pearl  Hudson's  Early  Purple  Straw 

White  Tiammas  ImproTsd  Fife 

White  Velvet  King's  Jubilee 

Blount's  Lambrigg  Leaks 

lUrshall's  No.  8  Belatourka 

White  Tuscan 
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I  offer  also  any  of  the  following  nmneronB  sorts,  which  are  the  original  stock  from 
which  selections  were  made.  This  gives  every  farmer  a  chance  to  try  any  wheat  known 
in  this  country,  or,  roughly  speaking,  in  the  whole  world.  Price  sixpence  per  packet  of 
one  ounce,  by  post,  prepaid. 


lAl,  aoi. 

Adamant,  164. 

Advance,  192. 

African,  252. 

Aeate,  381. 

Algerian,  317. 

Algerian  Pearl,  195. 

Allora  Spring,  1012-1(H7. 

AUora  Spring,  1036-1011. 

Allora  Spring,  23. 

Altkirch,  152. 

American  Purple  Straw,  378. 

Amethyst,  276. 

Anglo-Canadian  z  Improved  Fife  z  White 

Naplee,  15  D.— z  hreds. 
Anglo-Canadian  z  Improved  Fife  z  White 

Naples,  11  D.— X  breda. 
Autumn  Saumur,  270. 
Anderson's  B.  R.,  46. 
Andriola  Amber,  4. 
Andros,  205. 
Anglo-Australian,  5. 
Anni8,260. 

Archer'g  Prolific,  4C3  B. 
Atlanti.  2D6. 
Australian  Amber,  279. 
Australian  Bearded  Wheat,  from  P.  Mordock, 

Port  Germain,  S.A.,  8  A. 
Australian  Club,  400. 
Australian  Glory,  130. 
Australian  Glory,  342. 
Australian  Poulard,  316. 
Australian  B.  B.,  45. 
Australian  Talavera,  945-965. 
Australian  Talavera,  426-431. 
Australian  Wonder,  91. 
Australian  Wonder,  286. 


BaUey,  397. 

Banater,  104. 

Bancroft,  224. 

Bancroft  Improved,  225] 

Banham's  Browick,  44. 

Barbu  k  gros  grain.  111 

Barwick,  332. 

Barwick,  939-944. 

Barwick,  945-965. 

Basalt,  396. 

Battlefield.  289. 

Beal,181. 

Bearded  Champion,  120. 

Bearded  Club,  404  A. 

Baarded  Egyptian,  313. 

Bearded  Egyptian  Mummy,  814. 

Bearded  Herrison,  16. 

Bearded  Monarch,  §  3, 56-57. 

Bearded  Bed  Autumn,  10. 

Bearded  Velvet  Chaff,  158. 

Bega,  83. 

BeUtourka,  21t. 

Belatourka.  VS.         ^ 

Belatourka,  216. 

Bellvue  Talavera  x  Vermont  z  White  File, 

11  B.— X  breds. 
Bellvue  Talavera  z  Ladoga,  12  D.— z  breds. 
Berthoud,  7. 
Berthoud,  250. 
Berthoud,  432-484. 
Berthoud,  1066-1118. 
Berthon<1, 111»-1134. 
Beryl.  165. 

Berselier'a  B.  Club,  866. 
Besthome's  Dividend,  865. 
Black  Beaded  Centennial  5H. 
BladeHe  Plylanrens,  9  A. 
Bladelte  Paylanreus,  203. 
Bid  a  epi  carm,  150. 
Blonnt*B  Durum,  221. 


Blount's  Fife  z  Ward's  Prolific,  1  A. 

Blount's  Fife  z  Ward's  White  z  Ward's  White, 

2  A.— z  breds. 
Blount's  Fife  z  Ward's  Prolific,  17  A.— z  breds. 
Blount's  Fife  z  Ward's  White  z  Word's  White, 

18  B.— z  breds. 
Blount's  Fife  z  Vermont,  9  B.-— z  breds. 
Blount's  Fife  z  Vermont,  10  B.— z  breds. 
Blounf  8  Fife,  70. 
Blount's  Fife,  71. 
Blount's  Lambrigg,  72. 
Blount's  Lambrigg,  100. 
Blount's  Lambrigg,  1217-1222. 
Blount's  B.  B.,  9B4. 
Blue  Heron,  202. 
Blue  Stem,  §2,13-18. 
Bordier,  285. 
Briggs'  B.  B.,  385. 
Brisbane,  291. 
Brogan's  B.  and  W.,  277. 
Browick,  331. 
Bryce's,  176. 
Buckley's  B.  B.,  179. 


California  Genesee,  §  3, 19-80. 
Calif  omian  Mutib,  8. 
California  Senora,  §  4,  31-42. 
Califomian  Spring,  21. 
Cameron's  B  Straw,  288. 
Canada  Club,  399. 
Canning  Downs,  325. 
Canning  Downs,  807-815. 
Canning  Downs,  1164-1172. 
Canning  Downs,  1178-1178. 
Canning  Downs,  1179-1216. 
Cape,  370. 
Carter's  A.,  237. 
Carter's  B.,  238. 
Carter's  B.,  239. 
Carter's  C.  240. 
Carter's  D.,  241. 
Carter's  E.,  242. 
Carter's  F.,  243. 
Carter's  G.,  245. 
Carter's  H..  142. 
Carter's  I.,  143, 
Carter's  J.,  144. 
Carter's  S.,  145. 
Carter's,  No.  107, 140 
Carter's,  No.  81, 187. 
Carter's,  No.  87, 138. 
Carter's,  No.  103, 189. 
Carter's  New  Hybrid,  141. 
Carter's,  No.  43, 146. 
Chalcedony,  263. 
Champion,  827. 
Champlain,  122.  • 
Champlain  Hybrid,  123. 
Cbamplain  Hybrid,  124. 
ChatsDury  z  Hornblende,  12  C— z  breds. 
Chioo  Club,  §8, 43-54. 
Chiddam,  2  B. 

Chiddam'8  White  Spring,  147. 
Chili,  4  B. 
China  Spring,  17. 
China  ifea,  24. 
Chippendale,  888. 
ChrysoUte,  97. 
Clark's  B.  B.,  887. 
Clawson,  80. 
Clnb,  89. 

Count  WaldersdorTs,  350. 
Crate,  §2, 56^. 
Crdpi,  255. 
Cretan,  219. 

Curreli  (Shelton's).  196. 
Currell's  Prolific,  §8, 68-69. 
e,121. 


Qythere  White, 


Digitized  by 


Google 


AUVJBRTiaKMlWTa, 


-12E8. 


Sarly  BMurt,  117. 

Early  Biuut,  118. 

Early  Baart,  1241-1246. 

Early  Japanese,  105. 

Early  Japanese,  106. 

Early  Para,  264. 

Early  Para,  814-819. 

Early  Piirple  Straw,  No.  1, 96. 

Eclipse,  1^. 

Egyptian,  312. 

Egyptian  Al.,  302. 

Egyptian  A2,  303. 

Egyptians,  304. 

Egyptian  CI,  305. 

Egyptian  C2,  306. 

Egyptian,  404  C. 

Egyptian  D.,  907. 

Egyptian  E.,  906. 

Egyptian  F.,  909. 

Egyptian  0..  244. 

Egyptian  G.,  310. 

Egyptian  H.,S1L 

Emerald,  389. 

Essex  Bongh  Chaff,  94. 

European  Trap,  20. 

Excelsior,  96. 

Farmer's  Friend,  914-919. 

Farmer's  Friend,  920-938. 

Farmer's  Friend,  1247-1252. 

Farmer's  Friend,  226. 

Farmer's  Friend  x  Blount's  Lambrigg^x  Ward'i 

White,  10  A.— X  breds. 
Feldspar,  59. 
Fillbag,  129. 
Flour  Spar.  79. 
Forella,  408  B. 
Fort  Collins,  30. 
Fountain,  29. 
Frame's,  131. 
Frame's  Early,  132. 
Frampton,  232. 
Freeling,  92. 
Freeling  x  Hornblende  x  Wavd's  White,  12  iu— 

X  breds. 
Fmments  Ferrareuse,  154. 
Fuloaster,  §4,80-81. 
Fnlts,  69. 
Foltz  X  Blount's  Lambrigg  x  Homblande^ 

14  C— X  breds. 
Fultz  X  Marshall's,  No.  3,  8  A. 

Oalician  Sanmer,  275. 
Garnet,  77. 
German  Bearded,  119. 
German  Beardless  March,  280. 
German  Emperor,  §2, 6&-66. 
Gharaf.  157. 
Gneiss,  391. 

Golden  Cross,  §4, 77-78. 
Golden  Drop,  82. 
Golden  Drop,  1030-1035. 
Golden  Globe,  293. 
Golden  Prolific,  5  4, 65-66. 
Goldsmith's  Pedigree,  184. 
Gore's  Indian,  No.  1,  248. 
Gore's  Indian,  No.  2, 247. 
Granite,  78. 
Green  Mountain,  368. 
Greek  Atlanti,  401. 
Grosse's  Prolific,  32. 
Grosse's  Prolific,  880-^85. 


HoRisBOtt  X   WliHa 


Orotss's  PioUfic,  8i7-013» 
GulaBtine,  L 

HaUenon'a  Tweaa  Poiple  Slimsr.  SS6. 

BUler's  Genealo^cal.  7  B. 

Hallett's  Pedigree,  996. 

HaUet's  PedT/White  Victoria,  3  B. 

Hard  Multan,§  1,7. 

Hebron,  222. 

Hedgerow,  38. 

Herctdes,  382. 

High  Grade,  872. 

Hindostan,  §3,83-«4. 

Honejsetts,  VIS, 

Hornblende,  73. 

Hornblende  x   Bearded 

Naples,  13  B.— x  breds. 
Hornblende  x  Blount's  Lambrigg  x  Hon  iililMidii, 

15  C— X  breds. 
Hornblende  x  Early  Baart,  1278-1280. 
Hornblende  x  Early  Baart,  17  C.—x  bMdi. 
Hornblende  x  Early  Baart,  IS  C—x  I     ' 
Homeblende  x  FreeliBg,  2  B.— x  be 
Horublende  x  ImproTad  Fife  z 

13  C.—x  breds. 
Hornblende  x  Indian  D.,  16  C.—x  bvBu*. 
Hornblende  x  Leak's  x  MarshaD'a  No.  3, 6  A.^- 

X  breds. 
Hornblende  x  Leak's,  11  C— x  bveda. 
Hornblende  x  Marshall's  No.  3, 16  A.- 
Hombleude  x  Murray  River,  14  B.— z  \ 
Hudson's  Early  Purple  Straw,  227. 
Hudson's  Early  Purple  Straw,  484^-803. 
Hudson's  Early  Purple  Straw,  83S-8S6. 
Hunter's  White,  8  B. 
Hunter's  White,  177. 

Improved  Fife,  64. 

Improved  Bed  Chaff,  287. 

Improved  Bice,  §  2, 62-63. 

Indian,  318. 

Indian  a,  319. 

Indian  /S,  320. 

Indian  7, 323. 

Indian  8, 322. 

Indian  c,  321. 

Indian  i?,  324. 

Indian  Club,  1 1,251. 

Indian  Club,  f  2, 250. 

Indian  Early,  249. 

Indian  Fife,  66. 

Indian  Pearl  (Shelton),  198. 

Inglis'  Inoculated  Stemwedel,  S 1, 8-^. 

Inglis'  B.  B.,  345. 

Inglis'  B.  B.,  346. 

Inglis' B.B.,  347. 

Inglis'  Success,  §  2, 88-84. 

Ironclad,  3. 

Jacinth,  127. 

Jacinth,  1261-64. 

Jacinth  x  Hormblend  x  Ward's  White,  11  A.-* 

X  breds. 
Jacinth  x  Amethyst  x  Kinff**  JobDee  z 

Improved  Fife,  4  D. — x  breds. 
Jacinth  x  King's  Jubilee  x  Leak's,  5  D.— x  brads. 
Jacinth  x  Early  Baart,  20  D.— x  breds. 
Jacinth  x  Early  Baart,  421-425. 
Jasper,  296. 
Jock,  386. 
Johnson,  898. 

Kaiser,  364. 

King's  Jubilee,  84. 

King's  JubUee,  411-416. 

King's  Jubilee  x  Zimmerman,  1  A. 

King's  Jubilee  x  Zimmemuuit  2  A. 

King's  Jubilee  x  Zimmerman,  3  A 

King's  Jubilee  x  ^uuerman,  9  D.— z  breds. 

King's  Jubilee  x  Vermont,  10  D.— x  breds. 

King's  Jubilee  x  Ward's  White.  7  D. 

King's  B.  B.,  278. 

King's  Whiio,  18^ 
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Ladoga,  107. 

Laxiatan,  106. 

Laidley,  103. 

Loird'a  Prolific,  299. 

Lammas,  150. 

Landreth'8  Hardwinter,  180. 

Langfeldti,  134. 

Large  Forple  Straw,  329. 

Ledk'B  Defiance,  99. 

Leak's  B.  B.,  167. 

Leak's  B.  B.,  343. 

Leak's  x  Blount's  Fife  x  Vermoiit,8  C— afateda. 

Leak's  x  Leak's  z  Vermont.  6  B.— x  Inrada. 

Leak's  x  Vermont,  6  C— x  breds. 

Leak's  x  Vermont,  10  €.— x  Inreds. 

Leak's  x  Hornblende  x  Ward's  White  x  Tonv* 

maline,  9  A. — x  breds. 
Lelugb,J2,59-60. 
Lion  Defiance,  379. 
Little  Club.  87. 
Little  W<Mider,  41. 
Long  Berxj,  §  3, 74-76. 
liowland,  §  1, 6. 


H'Qhee's  White,  §  3,  02-83. 

Maise  Wheat,  §1,1. 

Majorica  t^msa,  256. 

Mammoth,  4  >1  A. 

Manchester,  408. 

Manitoba,  898. 

ManhaU'sNo.2,48. 

Marshall's  No.  3,  49. 

Marshall's  No.  5,  51. 

Marshall's  No.  6,  50. 

Marshall's  No.  8,  53. 

Marshall's  No.  8,  53. 

Marshall's  No.  8.  872-879. 

Marshall's  No.  10, 54. 

MorshaU's  No  3  Purple  Straw.  857-871. 

Marshall's  B.  B.,  55. 

Marshall's  No.  3  z  Hornblende  z  Ward's 

White,  aO  C— ex  breds. 
Marshall's  1  x  Wards  White,  18  A.— ex  bceds. 
Martin's  Amber,  6  8, 77-78. 
Mealj,  §3,59-60. 
Medea,  218. 
Mediterranean.  6» 
Meekin's  15. 

Mexican  (Shelton's),  196. 
Mexican.  285. 
Miami  Valley,  §4, 59-60. 
Mica,  223. 

Midwinter  Medent,  217. 
Missogen,  207. 
Missogen,  0  B. 

Moody's  South  Australian,  190. 
Molong  Purple  Straw,  §  8, 7-12, 
Mouton,  149. 
Mould's  Adaminaby,  173. 
Mould's  Bed,  186. 
Mummy  (brown  eared),  ISSO^^W. 
Murray  Birer.  851. 


Nash's  B  B.  ,220. 
Niagara,  SI^^O. 

Nimitybelle,  61. 
No^,  171. 
Nonpareil,  375. 
Nonpareil,  401  B. 
North  Carolhia,  96. 
Norwegian  Prize,  95. 
No.  117  V,  19  A.— X  breds. 


Oakshott's  Champion,  383, 

Odessa,  267. 

Odesta  341. 

Odessa  sans  barbn,  151. 

OM  French  Velvet,  231. 

Outario,  42. 


Ontario  Wonder,  §  4, 74-75. 

Opal,  168. 

Oregon,  40. 

Oregon  Big  White  Club,  1 B. 

Oregon  Vriley,  §  4, 19-30. 

Panunan,  §  1, 4. 
Paros,  213. 
Pearl  or  Velvet,  186. 
Penguin,  209. 
Penguin  Ishuid,  183, 
Picket,  19. 
Poland,  201. 
Polish  (Shelten's),  199. 
Pollock's,  183. 
Pool,  5  2,  74-75. 
Poroekine,  74. 
Porcelaine,  392. 
Port  McDonnell,  296. 
Pride  of  Barossa,  290. 
Pride  of  Butte,  §  2,  81-82. 
Prince  Albert,  163. 
Prince  Edwards  Island,  §  4, 68-6 
Priugle's  Defiance,  3M. 
Pringle's,  No.  6, 109. 
Priugle's,  No.  6,  376. 
Pringle's  Vermont,  373. 
Probstice,  402  A. 
Propo.  §3,31-42. 
Prus-ian,  126. 
Purple  Straw,  328. 
Purple  Straw  Tuscan,  854. 
Purple  Straw  x  Leak's,  13  D.— x  breds. 
Purple  Straw  x  Hornblende  x  Ward's  White,  1 
A.— X  breds. 


zlee,  820-885. 
Juartslee,  1866-1274. 
Quartz,  112. 
juartz,  113. 

L|nartz  x  Leak's,  12  B.— x  breds. 
(^luirtz  x  King's  Jubilee,  2  D.~x  breds. 
Quartz  X  King's  Jubilee,  %  D.— x  breds. 
^rtz  X  Ward's  White,  17  B.— x  breds. 
^oinlan's,  174. 

Battling  Jack,  31. 

BaUling  Tom,  326. 

BedAltidTch. 

Bed  Bordeaux,  272. 

Bed  Bordeaux  x  Ward's  Prolific,  7  A.— x 

Bed  Califomian,  34. 

Bed  Califomian,  33. 

Bed  Chaff  (Squarehead),  838. 

Bed  Egyptian,  11. 

Bed  E^tian,  12. 

BedFSfe,63. 

Bed  Lorraine,  256. 

Bed  Nott,  75. 

Bed  Provence,  81. 

Bed  Provence,  271. 

Bed  Straw,  26. 

Beed  Straw,  26. 

Bed  Straw,  27. 

Bed  Straw,  1048-1053. 

Bed  Straw,  1051-1065. 

Bed  Straw,  Adelaide,  89. 

Bed  Straw,  1253^58. 

Bed  Tuscan,  348. 

Bed  Tuscan,  340 

Bed  Wheat,  Mount  George,  87. 

Bicti,  7. 

Bimpan,  110. 

Bio  Grande,  2. 

Bivett  or  Core,  18. 

Bivett  or  Core,  273. 

Bcibertr,  335. 

Bobin's  B.  B^  274. 

Booney's  B.  B.,  175. 

B money's  B.  B.,  191. 

BousuloD,  156. 

Boussolin,  267. 

Budy,  §2.80-81 
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Bnbjp  294. 

Bubr  z  Ward's  Prolific,  Hornblende  z  Ward'e 

VTbite,  U  A.— x  breds. 
Bussian,  394. 
BuBsian  Pearl,  194. 
Rye  Wheat,  85. 
Bye  Wheat,  333. 
Bye  Wheat,  334. 
Bye  Wheat,  339. 
U.  N.  Y.  Bye  Wheat  ^ybrid,  S37. 


282. 


Bed,  266. 
Bed  z  Hornblende,  15 

Bed  z  Anglo-Canadian, 

„.w.««*  «H— •- — ~«-  Red  z  Wards  White  x 
Hornblende  z  Leak's,  4  A.— x  breds. 

SmaU's  O.  K.,  ISO. 

Smogg,  402  C. 

Smooth  Bed  Spring,  208. 

SuowbaU,  163. 

Soft  Algerian  Bed,  20  A.— x  breds. 

Soft  Aastralian,  86. 

Soft  Portugese,  155. 

Solid  Strawed  Poulard,  6  B. 

Sorrell,  297. 

Spanlding's  Prolific,  9  B. 

Square  Head.  363. 

Stand  Up  x  Ward's  Prolific,  19  C— s  breds. 

Steer's  £.  Purple  Straw,  890. 

Stienwedel,  228. 

Stienw€del,  229. 

Stienwedel,  230. 

Steinwedel  x  Amethyst,  16  D.— x  breds. 

Steinwe<lel  x  Amethyst  x  Hornblende,  16  B.— 
X  breds. 

Steinwedel  x  Amethyst  x  King's  Jubilee  x 
Ward's  Wh'te,  3  D.— x  br  ds. 

Steinwedel  x  Early  Baart.  417-420. 

Steinwedel  x  King's  Jubilee,  0  0. 

Stewart,  374. 

h  tewart's  B.  N.  T.,  182. 

Stockton  Defiance,  116. 

Summer  Club,  93. 


Talavera  de  Bellcru*,  406-410. 

Talarero  Drahan,  253. 

Talavera  Drahan,  254. 

Tall  Bearded  NeapoUtan,  114. 

Tannack,  47. 

Ta8m<inian  §  2, 71-72. 

The  Blount,  281. 

The  Blount  ▼  Amethyst,  17  D.— x  breds. 

Thomas'  B.  B  ,  166, 

Thni88,f2,77-78. 

Toby,  2»). 

Topaz,  377. 

Trap,  168. 

Trump,  3.'8. 

Tuscan,  35.3. 

Tuscan  Essex,  355. 


Tuscan  Essex,  8S7. 
Tuscan  Island,  §4, 71-78. 
Twist's  Bed  Straw,  28. 


Ultona  Bed  Beard,  361. 
Uncle  Tommy,  369. 
Urtoba,  360. 


Velret  Chaff,  136. 

Velvet  N.Z..  246 

Velvet  Pearl,  35. 

Velvet  Pearl.  1223-1238. 

Vermont  x  Blount's  Lambrigg,  826  x  837. 

Vermont  x  Blount's  Lambngg  x  Hornblende. 

3  C— X  breds. 
Vermont  x  Blount's  Lambrigg,  1  C— x  breds. 
Vermont  x  Ward's  White,  4  A. 
Vermont  x  Blount's  Lambrigg  x  Hornblende  x 

Vermont  x  Ward's  Wheat,  1  B,— x  breds. 
Vermont  x  Leak's,  3  B.-x  breds. 
Vermont  x  Leak's  x  Cape,  4  B.— x  breds. 
Vermont  x  Hornblende  x  Hornblende,  5  B.-^ 

X  breds. 
Vermont  x  Hornblende  x  Hornblende,  7  B.-^ 

X  breds. 
Vermont  x  Blount's  Lambrigg  x  Hornblende, 

8  B.— X  breds. 
Vermont  x  Hornblende  x  Hornblende,  7  C. — 

X  breds. 
Velvet  Pearl  x  Ward's  White,  5  A.— x  breds. 
Velvet  Pearl  x  Ward's  White  x  Tourmaline, 

15  A,— X  breds. 
Virgin,  §4, 13-18. 


Wslla  Walla,  §3, 13-18. 

Ward's  Prolific,  22. 

Ward's  Prolific,  56. 

Ward's  White,  57. 

Webb's  Challenge,  187. 

Webb's  King  Bed.  284. 

White  Bearded  Egyptian  Mummy,  315. 

White  Chaff  Bed,  2^. 

White  Cy there  x  Hornblende  x  Ward's  White 

3  A.— X  breds. 
White  Essex,  162. 
White  Essex,  161. 
White  Essex.  403  A. 
White  Ferozipore,  §1,  2. 
White  Fife,  67. 

White  Fife  x  Bellcvue  Talavera  x,  19  B.— x  breds. 
Whi'e  Flanders.  401 C. 
White  Ghoni,  §1,3. 
White  Lammas,  160. 
W^hite  Lammas,  12.^5-1240. 
White  Mexican,  133. 
White  Mexican,  233. 
White  Naples,  172. 
Whits  Naples,  804-806. 
White  Uussian,  371. 
White  Bussian^  404  B. 

White  Seed  King's  Jubilee  x  Zimmerman,  O  A. 
White  Tuscan,  200. 
White  Tuscan,  350. 
White  Tuscan,  352. 
White  Tuscan.  1135-1140. 
White  Tuscan,  1141-1163. 
White  Tuscan,  L.  Bathurst.fO. 
White  Velvet,  88. 
White  Velvet,  236. 
White  Velvet,  999-1004. 
White  Velvet,  1005-1027J 
White  Velvet,  10284-1029 
Willetts,  336. 
Willetts'  B.  N.  Y.,  340. 
Wild  Canary  Grass,  402. 
Wright's  B.  B.,  178. 


Young's  Bearded,  21 


Zealand,  292. 
Zimmerman,  265 
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